EPSRC Awards May 2009 to Oct 16 2009  (includes a few omissions from last listing)
Industrial Sector Energy
Advanced Fault Identification for Safety Critical Electromechanical Actuators

An Experimental and Modelling Approach to Engineering the Stability of Mixed Micro- and Nano-Grain Size Polycrystals to Improve Durability (3)

Biogeochemical Applications in Nuclear Decommissioning and Waste Disposal

Bio-inspired Solar Light Driven Hydrogen Production

Building and Energy Data Frameworks

CO2 Optimised Compression ('COZOC')

Collaborative Research in Energy with South Africa: Fundamental Characterisation of Autoignition and Flame Propagation of Synthetic Fuels

COLLABORATIVE RESEARCH IN ENERGY WITH SOUTH AFRICA: UPGRADING OF LIGHT ALKANES TO FUELS

Collaborative Research in Energy with South Africa:Scale-up modelling to answer "Pyrolysis Challenge"

Collaborative Research Opportunities in Energy with South Africa: Ab-Initio development and testing of fuel cell catalysts

Control For Energy and Sustainability

Cyclic Behaviour of Monopile Foundations for Offshore Wind Farms

Decentralised off-grid electricity generation in developing countries: Business models for off-grid electricity supply

Determination of Surface and Interface Processes in Materials Science
Development of a Novel Energy Efficient Magnetic Scroll Air Motor

Development of a Novel Tunnel-junction-free Concentrator Cell and its Evaluation for a Smart Windows Application

Development of a Phosphorescence Technique for Joint Velocity-Scalar-Temperature Measurements in Lean, Premixed, Stratified and Mild Combustion

DEVELOPMENT OF DC TRANSFORMER AND FAULT CURRENT LIMITER FOR HIGH-POWER DC NEWTORKS

Dilute Nitride Type II Quantum Dot Materials for Solar Cells based on GaAs - Collaborative Research in Energy with South Africa

Energy Harvesting Network Proposal

High Performance Low Temperature Direct Ethanol Fuel Cells

IMP&CTS - IN SITU MEASUREMENT METHOD FOR PREDICTION & CHARACTERISATION AND DIAGNOSTIC TESTING OF STRUCTURE-BORNE SOUND (eg small wind)

Impact of High Concentrations of SO2 and SO3 in Carbon Capture Applications and its Mitigation

INTEGRATED ASSESSMENT OF QUALITY OF SUPPLY IN FUTURE ELECTRICITY NETWORKS

Low cost integrated PV in double glazed windows using CdTe bifacial solar cells

Modelling and testing of nonlinear energy harvesters

Multiscale Modelling of Magnetised Plasma Turbulence (3)

New Imaging Systems for Advanced Non-Destructive Evaluation

Novel mathematical approaches for multiscale modelling of three-phase porous media flow

Pioneering the new genomics era in environmental microbiology for engineering design

Sensorless Control of AC Motors

UK Carbon Capture and Storage Community Network (UKCCSC) (2)

	Details of Grant

	 


	EPSRC Reference:
	EP/H00419X/1

	Title:
	Advanced Fault Identification for Safety Critical Electromechanical Actuators

	Principal Investigator:
	Dr M Sumner

	Other Investigators:
	Dr C Gerada


	Researcher Co-investigator:
	Dr J Arellano-Padilla



	Project Partner:
	Cummins Generator Technologies

GE Aviation

TRW Conekt



	Department:
	Div of Electrical Systems and Optics

	Organisation:
	University of Nottingham

	Scheme:
	Standard Research

	Starts:
	01 October 2009
	Ends:
	30 September 2012
	Value (£):
	352,766 

	EPSRC Research Topic Classifications:
	Electrical Motor and Drive Systems



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	Panel Date

Panel Name

Outcome

16 Jun 2009 

Process Environment and Sustainability 

Announced 



	Summary

	With the increasing move to "more electric" systems in aircraft, ships and automobiles, there is a need to ensure that electromechanical actuators are designed to satisfy the conflicting specifications of low cost, low volume/weight, high performance and requiring little maintenance. The conclusion of the "more for less" design philosophy is that power electronic motor drives will be work harder, in harsher environments, for longer periods of time. Scheduled maintenance periods will be longer, and therefore it is imperative that drives, especially those used for safety critical applications will employ prognosis and diagnosis algorithms as part of their basic control structure, to predict and prevent in-service failure. The work proposed here will investigate the production of new signatures for indicating the condition of a motor drive and its load, and also determine how these signatures can be used to determine the type and severity of a fault. The aim is to embed the condition monitoring into the normal operation of an electromechanical actuator, in order to detect and distinguish between faults in the electrical machine, the power converter and the mechanical system.





	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.nott.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/H009698/1

	Title:
	An Experimental and Modelling Approach to Engineering the Stability of Mixed Micro- and Nano-Grain Size Polycrystals to Improve Durability

	Principal Investigator:
	Professor A Crocker

	Other Investigators:
	

	Researcher Co-investigator:
	

	Project Partner:
	

	Department:
	Surrey Materials Institute Physics

	Organisation:
	University of Surrey

	Scheme:
	Standard Research

	Starts:
	01 January 2010
	Ends:
	31 December 2012
	Value (£):
	264,640 

	EPSRC Research Topic Classifications:
	Metals and Alloys: Characterisation

Theoretical Materials Science



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	EP/H006729/1
EP/H007008/1


	Panel History:
	Panel Date

Panel Name

Outcome

04 Jun 2009 

Engineering Med, Mech and Mat Panel 

Deferred 

21 Jul 2009 

Mats, Mech and Med Engineering 

Announced 



	Summary

	The focus of this research proposal is to understand and control fracture processes in anomalous bimodal grain sized microstructures in the micro to nano regime of selected fcc, bcc and hcp metals and alloys. The idea has been stimulated by previous work which showed that coarse grains arising from anomalous grain growth in a nanoscale grain matrix improved ductility with little strength-loss penalty. It is therefore worthwhile to pursue the novel endeavour of how these mixed grain distributions could influence deformation and fracture resistance. A key feature of the research strategy is that it is founded on a proven multidisciplinary approach involving a research consortium of four university groups who have individual expertise in a range of topics related to material performance. Working together has resulted in an enhanced skill set, endorsed by two previous EPSRC grants to the group.

The aims of the project will be achieved by an experimental programme involving designing and characterising conditions to achieve the required anomalous growth spanning the micro to nano length scales, modelling the grain growth/fracture process, measuring the deformation and the fracture resistance of the anomalous mixed grain size materials. Regular meetings and interchange will ensure that the project benefits from the synergy within the group. The project has the enthusiastic backing of Integran Technologies Inc and British Energy Ltd (see appended letter of support).



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.surrey.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/H006729/1

	Title:
	An Experimental and Modelling Approach to Engineering the Stability of Mixed Micro- and Nano-Grain Size Polycrystals to Improve Durability

	Principal Investigator:
	Professor P Flewitt

	Other Investigators:
	Dr KR Hallam
Professor JF Knott
Dr A SHTERENLIKHT


	Researcher Co-investigator:
	

	Project Partner:
	

	Department:
	Interface Analysis Centre

	Organisation:
	University of Bristol

	Scheme:
	Standard Research

	Starts:
	01 January 2010
	Ends:
	31 December 2012
	Value (£):
	446,073 

	EPSRC Research Topic Classifications:
	Metals and Alloys: Characterisation

Theoretical Materials Science



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	EP/H007008/1
EP/H009698/1


	Panel History:
	Panel Date

Panel Name

Outcome

04 Jun 2009 

Engineering Med, Mech and Mat Panel 

Deferred 

21 Jul 2009 

Mats, Mech and Med Engineering 

Announced 



	Summary

	The focus of this research proposal is to understand and control fracture processes in anomalous bimodal grain sized microstructures in the micro to nano regime of selected fcc, bcc and hcp metals and alloys. The idea has been stimulated by previous work which showed that coarse grains arising from anomalous grain growth in a nanoscale grain matrix improved ductility with little strength-loss penalty. It is therefore worthwhile to pursue the novel endeavour of how these mixed grain distributions could influence deformation and fracture resistance. A key feature of the research strategy is that it is founded on a proven multidisciplinary approach involving a research consortium of four university groups who have individual expertise in a range of topics related to material performance. Working together has resulted in an enhanced skill set, endorsed by two previous EPSRC grants to the group.

The aims of the project will be achieved by an experimental programme involving designing and characterising conditions to achieve the required anomalous growth spanning the micro to nano length scales, modelling the grain growth/fracture process, measuring the deformation and the fracture resistance of the anomalous mixed grain size materials. Regular meetings and interchange will ensure that the project benefits from the synergy within the group. The project has the enthusiastic backing of Integran Technologies Inc and British Energy Ltd (see appended letter of support).



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.bris.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/H007008/1

	Title:
	An Experimental and Modelling Approach to Engineering the Stability of Mixed Micro- and Nano-Grain Size Polycrystals to Improve Durability

	Principal Investigator:
	Professor V Randle

	Other Investigators:
	

	Researcher Co-investigator:
	

	Project Partner:
	

	Department:
	School of Engineering

	Organisation:
	Swansea University

	Scheme:
	Standard Research

	Starts:
	01 January 2010
	Ends:
	31 December 2012
	Value (£):
	257,967 

	EPSRC Research Topic Classifications:
	Metals and Alloys: Characterisation

Theoretical Materials Science



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	EP/H006729/1
EP/H009698/1


	Panel History:
	Panel Date

Panel Name

Outcome

04 Jun 2009 

Engineering Med, Mech and Mat Panel 

Deferred 

21 Jul 2009 

Mats, Mech and Med Engineering 

Announced 



	Summary

	The focus of this research proposal is to understand and control fracture processes in anomalous bimodal grain sized microstructures in the micro to nano regime of selected fcc, bcc and hcp metals and alloys. The idea has been stimulated by previous work which showed that coarse grains arising from anomalous grain growth in a nanoscale grain matrix improved ductility with little strength-loss penalty. It is therefore worthwhile to pursue the novel endeavour of how these mixed grain distributions could influence deformation and fracture resistance. A key feature of the research strategy is that it is founded on a proven multidisciplinary approach involving a research consortium of four university groups who have individual expertise in a range of topics related to material performance. Working together has resulted in an enhanced skill set, endorsed by two previous EPSRC grants to the group.

The aims of the project will be achieved by an experimental programme involving designing and characterising conditions to achieve the required anomalous growth spanning the micro to nano length scales, modelling the grain growth/fracture process, measuring the deformation and the fracture resistance of the anomalous mixed grain size materials. Regular meetings and interchange will ensure that the project benefits from the synergy within the group. The project has the enthusiastic backing of Integran Technologies Inc and British Energy Ltd (see appended letter of support).



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.swan.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/G063699/1

	Title:
	Biogeochemical Applications in Nuclear Decommissioning and Waste Disposal

	Principal Investigator:
	Dr RJ Lunn

	Other Investigators:
	Mr K Bateman
Dr M Johns
Professor LE Macaskie
Professor R Mackay
Dr MD Mantle
Professor RAD Pattrick
Dr VR Phoenix
Dr JC Renshaw
Mr MS Riley
Dr MJ Sanchez
Professor J. H. Tellam
Professor DJ Vaughan
Dr J M West


	Researcher Co-investigator:
	Dr RB Greswell



	Project Partner:
	Resource Efficiency Knowledge Transfer N



	Department:
	Civil Engineering

	Organisation:
	University of Strathclyde

	Scheme:
	Standard Research

	Starts:
	01 July 2009
	Ends:
	30 June 2013
	Value (£):
	1,905,363 

	EPSRC Research Topic Classifications:
	Energy - Nuclear



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	 

	Summary

	The proposal is aimed at exploring the use of microbial technologies to reduce risk of contamination from decommissioning of nuclear sites and construction of repositories for nuclear waste. The objective is to reduce the potential for migration of radionuclides (radioactive contaminants) in soils and rocks using special properties of the bacteria that are present in them. The project will investigate two different bacterial properties: (1) How micro-organisms can be used to trap radionuclides within the soil/rock and consequently prevent their transport to the human environment. (2) How some bacteria can be encouraged to produce minerals (e.g. calcite) in soils and rocks that will block any pathways for fluid flow. We will study soils and rocks expected in decommissioning sites and repositories to gain a better understanding of these microbiological properties. The project includes extensive laboratory research (under controlled conditions) and investigations in the field. The processes of mineral deposition and radionuclide capture will be imaged over time and space in three dimensions using complex technologies such as Magnetic Resonance techniques. Computer models will be developed to simulate the basic biological and chemical processes take place. The main findings of the project will directly benefit the nuclear industry and the public; reducing risks from radionuclide migration, and contributing to economical clean-up strategies.



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.strath.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/H00338X/1

	Title:
	Bio-inspired Solar Light Driven Hydrogen Production

	Principal Investigator:
	Dr E Reisner

	Other Investigators:
	

	Researcher Co-investigator:
	

	Project Partner:
	Carnegie Mellon University

Evonik Degussa International AG

Joseph Fourier University



	Department:
	Chemistry

	Organisation:
	The University of Manchester

	Scheme:
	Career Acceleration Fellowships

	Starts:
	01 September 2009
	Ends:
	31 August 2014
	Value (£):
	749,301 

	EPSRC Research Topic Classifications:
	Catalysis and Applied Catalysis

Fuel Cell Technologies



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	Panel Date

Panel Name

Outcome

16 Jun 2009 

Fellowships 2009 Interview - Panel G 

Deferred 

01 Jul 2009 

Fellowships 2009 Final Allocation Panel 

Announced 



	Summary

	Energy is one of the most important issues of the twenty-first century, because our future supply is currently threatened by progressively decreasing fossil fuel reserves, political instability and environmental problems resulting in pollution and global warming. Renewable hydrogen, H2, is widely considered as a potential future fuel, but its cheap and efficient production is still a major unresolved practical issue. The sun provides our planet with a continuous flow of electromagnetic and carbon-free energy and it is the only energy source, which is capable of sustaining human kind's long-term energy demand. The aim of this EPSRC-funded project is the development of an efficient bio-inspired H2 production catalyst from abundant and inexpensive raw materials and its coupling to light-harvesting complexes to capture energy provided by the sun to power H2 production from water - the storage of solar energy in the chemical bond of H2.

Selective and economical chemical catalysts are needed for the central chemical interconversion of energy, water and H2 if there is to be a real prospect of promoting H2 as a sustainable fuel. Commonly employed precious metal catalysts (e.g. platinum) cannot be used for H2 production in the post-fossil fuel era, because of (i) limited resources and high cost, (ii) poor reaction selectivity (e.g. energy is wasted on unwanted side-reactions), and (iii) poisoning (catalyst-killing) by trace amounts of common chemicals, e.g. carbon monoxide. Microbial life forms handle the challenging task of H2 production using bio-catalysts (hydrogenases) to drive the selective and reversible production of H2 from water at fast rates under the safe conditions of room temperature and neutral pH. The catalytic reaction centre (active site) of hydrogenases contains an iron or nickel-iron metal centre surrounded typically by cysteine, carbon monoxide and cyanide ligands. Thus, the active site of a hydrogenase is an interesting biological motif to mimic in order to build H2 production catalysts from abundant and inexpensive raw materials. 

This adventurous work on solar H2 production has the prospect of being a fundamental step towards large-scale water photolysis for a sustainable hydrogen economy. International (France, USA) and national (Manchester) academic as well as industrial (Evonik Industries) collaborators with expertise in enzyme biology, spectroscopy, solar cells, nanoparticles, and neutron diffraction will support this project under my guidance. In addition, this work on bio-inspired/biomimetic H2 production catalysts will also deal with wastewater treatment, the synthesis of fine chemicals, and might give us insight into how living organisms convert water into H2 on a molecular level, and reveal how the reverse reaction works: the generation of energy from H2, which is important for fuel cell applications.



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.man.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/H021957/1

	Title:
	Building and Energy Data Frameworks

	Principal Investigator:
	Professor P Steadman

	Other Investigators:
	Professor RJ Lowe
Dr A J Summerfield


	Researcher Co-investigator:
	

	Project Partner:
	

	Department:
	Bartlett Sch of Graduate Studies

	Organisation:
	University College London

	Scheme:
	Standard Research

	Starts:
	01 October 2009
	Ends:
	30 September 2010
	Value (£):
	240,518 

	EPSRC Research Topic Classifications:
	Energy Efficiency



	EPSRC Industrial Sector Classifications:
	Construction

Energy



	Related Grants:
	

	Panel History:
	 

	Summary

	The Government has committed itself to an extremely challenging 80% decarbonisation of the economy by 2050. A major part of this is to be achieved by improvements in energy consumption in the building stock. The fact is however that energy use in buildings has grown continuously over the past twenty years, despite numerous programmes attempting to reduce consumption. It is now widely acknowledged that vastly improved data resources and understanding are required, both to evaluate the past effectiveness of efficiency programmes and to underpin new conservation initiatives through to 2050 and beyond. 

The Department of Energy and Climate Change (DECC) is in the process of developing two 'data frameworks': the first (HEED) for dwellings, the second (NEED) for non-domestic buildings. Work is much further advanced on HEED than on NEED, which is still at the feasibility and pilot stage. The purpose in both cases is to link existing data on the physical and constructional attributes of buildings and their service systems with data on actual consumption of gas and electricity from the supply companies. The plan is that, in time, every building and premise in the country will be included. The development of HEED and NEED open up extraordinary and unprecedented opportunities for improving the precision and reliability with which low carbon strategies are framed, guided and evaluated. The data frameworks can provide a quantum leap in our understanding of current patterns of consumption at the level of individual dwellings, premises and buildings; and in the years to come, will make it possible to follow changes and trends in different sectors, building types, end uses and fuels. It will be possible for example to check in detail whether changes to the Building Regulations are working. A further benefit will be the development of new and improved predictive models of energy use in the building stock.

This proposal is for a project to run alongside and to be closely integrated with the development of the DECC data frameworks, in which the applicants have already been involved as consultants on pilot studies and in the preliminary analysis of results. There are powerful reasons for an academic involvement here. It is important, given the considerable investment that is being made to generate these new data on the building stock and its use of energy, that the data are robust, and that the information generated from those data is reliable and well founded. The data and results need to be in forms suitable to meet the needs of many interested parties, ranging from those in government who are framing, monitoring and assessing policy, to those in industry and the professions who are implementing the necessary programmes and measures.

The emphasis in the research is in three areas:

1. Theoretical support for the data models and classifications being developed for HEED and NEED

2. Exploratory analysis of the data on 8 million dwellings in HEED and the 1500 non-domestic premises being covered in the pilot of NEED. This will include analysis of average levels of energy use per square metre of floor area in different types and sizes of dwelling and non-domestic premise; studies of the effects of age of buildings on energy use; and studies of the variations in consumption in different parts of the country.

3. Evaluation of the opportunities that the full data frameworks will offer for further research by the academic and professional communities

This a short project (12 months) whose purpose is to start to open up the opportunities that the data frameworks will create. Emphasis is to be put on wide consultation among stakeholders in government, industry, the professions and university researchers, and on wide dissemination of the results to the same groups.



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.ucl.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	TS/G001693/1

	Title:
	CO2 Optimised Compression ('COZOC')

	Principal Investigator:
	Professor MM Maroto-Valer

	Other Investigators:
	Dr T Drage
Professor M George
Professor M Poliakoff
Professor C Snape


	Researcher Co-investigator:
	

	Project Partner:
	

	Department:
	Sch of Mech Materials Manuf Eng Mgt

	Organisation:
	University of Nottingham

	Scheme:
	Technology Programme

	Starts:
	03 February 2009
	Ends:
	02 February 2011
	Value (£):
	192,260 

	EPSRC Research Topic Classifications:
	Energy - Conventional



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	 

	Summary

	No summary is available for this grant. 

	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.nott.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/G068933/1

	Title:
	Collaborative Research in Energy with South Africa: Fundamental Characterisation of Autoignition and Flame Propagation of Synthetic Fuels

	Principal Investigator:
	Dr G Sharpe

	Other Investigators:
	Professor D Bradley
Professor J Griffiths
Dr M Lawes
Professor CGW Sheppard


	Researcher Co-investigator:
	

	Project Partner:
	Sasol Technology

Shell Global Solutions UK



	Department:
	Mechanical Engineering

	Organisation:
	University of Leeds

	Scheme:
	Standard Research

	Starts:
	01 October 2009
	Ends:
	31 March 2013
	Value (£):
	413,948 

	EPSRC Research Topic Classifications:
	Combustion



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	Panel Date

Panel Name

Outcome

14 Apr 2009 

Engineering Science (Components) Panel 

Announced 



	Summary

	Sustainable and secure fuels for road and air transport are essential to the vitality of both western and developing economies. Novel alternative fuels and supplies are required to meet the global challenges of declining oil reserves and concerns over the security of remaining supplies, as well as the enviromental imperative for greener fuels to offset CO2 generation. Liquid fuels offer the highest energy density for transportation applications and Synthetic liquid fuels, which can be produced from renewable and non-food bio feedstocks as well as solid and gaseous fuel supplies, offer exciting possibilities for partial or even total substitution of remaining fossil fuel supplies. There is a growing international interest in synthetic jet-fuels, for example, with the Fischer-Tropsch process central to their production. South Africa are pioneers and international leaders in the F-T process. 

The behaviour of these new fuels must be fully characterised and understood if they are to be widely employed and technologies developed for their effective deployment. This proposal relates to the vital and inter-related fuel characteristics of autoignition and burning velocity. In this collaboration with internationally leading South African synthetic fuels researchers at the University of Cape Town, these fundamental characteristics will be experimentally determined for both synthetic kerosenes, to be used in aviation jet-fuels, and synthetic gasolines for road transporation.The project also includes mathematical and computational modelling employing the data generated from the experimental studies, including on how autoignition and gas motion couple to generate pressure waves and pressure oscillations and engine cycle models to predict the performance and "knock" properties of synthetic fuels.



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.leeds.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/G069395/1

	Title:
	COLLABORATIVE RESEARCH IN ENERGY WITH SOUTH AFRICA: UPGRADING OF LIGHT ALKANES TO FUELS

	Principal Investigator:
	Professor GJ Hutchings

	Other Investigators:
	Dr DM Murphy
Dr DJ Willock


	Researcher Co-investigator:
	

	Project Partner:
	Johnson Matthey Catalysts

Sasol Technology



	Department:
	Chemistry

	Organisation:
	Cardiff University

	Scheme:
	Standard Research

	Starts:
	01 March 2010
	Ends:
	28 February 2013
	Value (£):
	388,231 

	EPSRC Research Topic Classifications:
	Energy - Conventional



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	Panel Date

Panel Name

Outcome

09 Sep 2009 

Process Environment and Sustainability (PES) 

Announced 



	Summary

	This proposal concerns collaborative research in energy with South Africa. Four teams of scientists and engineers, two from academia (Universities of Natal and Cardiff) and two from industry (Sasol and Johnson Matthey) are collaborating to solve a particularly demanding problem related to transportation fuels. 

One of the main problems facing society on a global basis is the provision of energy in a sustainable way. While there is a political driver for investment in green and sustainable alternative energy sources, such as wind and tidal power, the reality is that for the foreseeable future most energy will be based on fossil fuels. Indeed, for South Africa there is a very heavy reliance on coal, due mainly to the vast reserves available. With respect to transportation fuels (i.e. gasoline and diesel), which are of prime importance within the overall energy requirements, there is a renewed interest in fossil fuel- based technology around the world. In particular, the conversion of fossil fuels to CO/H2 permits the synthesis of transportation fuels. By the very nature of the production process these fuels are sulphur-free and hence within the EU these fuels are becoming increasingly important with respect to meeting the stringent controls on sulphur levels in fuels. However, South Africa generates the major portion of its transportation fuels using this technology, and researchers at Sasol are acknowledged as world leaders in this technology. One of the key problems yet to be successfully addressed concerning one of the major by-product streams generated by this technology, namely the manufacture of C7-C10 linear alkanes in significant amounts (i.e. >> 1M tpa). These hydrocarbons cannot be used as gasoline as their octane number is too low and at present there is a need to upgrade this by-product so that it can be fully utilised. This is the objective of this collaborative research proposal and we will investigate the upgrading of these alkanes using selective oxidation. This methodology affords access to mild reaction conditions using heterogeneous catalysis and also gives access to a broad range of valuable products such as alkenes, ketones, aldehydes, alcohols and acids. These products can be used either as high value additives for fuels or as chemical intermediates for the synthesis of high value products. At present oxidation cannot be used to upgrade these by-products as suitable catalysts have yet to be identified, and this is the thrust of this proposal. Currently, non-green acid catalysis is used to upgrade these by-products and this involves corrosive reagents and generates significant waste. The oxidation of long chain alkanes represents a significant technological problem and we will address this using a two pronged approach using liquid and gas phase reactions with catalyst design backed up by fundamental theoretical studies coupled with in situ spectroscopy and diffraction. The overall aim is to identify and design novel high selectivity catalysts.



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.cf.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/G034281/1

	Title:
	Collaborative Research in Energy with South Africa:Scale-up modelling to answer "Pyrolysis Challenge"

	Principal Investigator:
	Dr S Gu

	Other Investigators:
	Professor Kai Luo


	Researcher Co-investigator:
	

	Project Partner:
	

	Department:
	School of Engineering Sciences

	Organisation:
	University of Southampton

	Scheme:
	Standard Research

	Starts:
	01 October 2009
	Ends:
	30 September 2012
	Value (£):
	443,936 

	EPSRC Research Topic Classifications:
	Biomass, Bioenergy and Biofuels



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	Panel Date

Panel Name

Outcome

04 Feb 2009 

Engineering Systems Panel 

Announced 



	Summary

	The latest announcement from the Carbon Trust on "Pyrolysis Challenge" highlights the importance of pyrolysis-oil as the potential replacement for transport fuels with low system GHG (green house gases) emissions. The two main barriers are outlined in "Pyrolysis Challenge": a) to develop fast pyrolysis process to produce a better quality oil at low cost and large scale; b) upgrading the oil preferably with existing refinery. Without the technology and capacity to provide pyrolysis oils in large quantity and low cost, the investment in developing bio-oil upgrading technology and refinery will not be forthcoming. Therefore the development of fast pyroloysis process suitable for scale-up is the most impending issue. This project will focus on the development of computational models which work as effective tools for process design, optimisation and scale-up for biomass fast pyrolysis systems. UK has the technology base to become the world leader in pyrolysis technology and South Africa has the potential to be a major pyrolysis oil manufacturer in the world. This proposal is to form a constructive collaboration with UK expertise in computational modelling and South Africa experience in chemical process engineering. The UK and SA institutes will act as hubs to integrate this project with on-going national research programmes to enable a much wider participation. The project is expected to have catalytic effects to stimulate more collaborative research and commercial exploitation between UK and South Africa.



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.soton.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/G06704X/1

	Title:
	Collaborative Research Opportunities in Energy with South Africa: Ab-Initio development and testing of fuel cell catalysts

	Principal Investigator:
	Professor A Kucernak

	Other Investigators:
	Dr T Albrecht
Professor NP Brandon


	Researcher Co-investigator:
	Dr D Kramer



	Project Partner:
	Johnson Matthey Technology Centre

Mintek

University of Cape Town



	Department:
	Chemistry

	Organisation:
	Imperial College London

	Scheme:
	Standard Research

	Starts:
	05 October 2009
	Ends:
	04 April 2013
	Value (£):
	640,965 

	EPSRC Research Topic Classifications:
	Fuel Cell Technologies



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	Panel Date

Panel Name

Outcome

14 Apr 2009 

Engineering Science (Components) Panel 

Announced 



	Summary

	The proposers have been closely involved in meetings with the key groups leading a new South African programme in catalysis. This proposal has emerged from these discussions, and is timely given the imminent launch of the ten year strategic programme in South Africa, and the establishment of the new Catalysis Competence Centre at the University of Cape Town and Mintek. It is closely aligned to the goals of the "Collaborative Research Opportunities in Energy with South Africa" call.

Oxygen reduction may be considered one of the "Grand Challenges" faced by us in energy research. Success in this area may lead to at least a 20% improvement in the efficiency of low temperature fuel cell systems and a significant cost reduction in fuel cells. The most active and stable catalyst for oxygen reduction in low temperature fuel cells is platinum, which unfortunately is somewhat rare. Consequently, platinum particles with ever decreasing diameter are employed today to provide the largest amount of catalytic surface per precious metal atom. Yet nano-scale platinum particles are less stable than bulk platinum and provide inferior catalytic activity. Indeed, bulk platinum shows an oxygen reduction activity per surface atom which is about 20-times higher than for an atom on a 2.5 nm particle. If we could achieve the same surface reactivity for the oxygen reduction reaction in these ultra small particles as for bulk platinum, then we would be able to produce fuel cell powered cars with no more precious metal in them than the amount which is in the catalytic exhaust system of today's cars. 

The engineering of binary core-shell nanoparticles is a promising approach to achieve this goal. These catalysts consist of a core of inexpensive metal surrounded by a "shell" of precious metal. An obvious advantage of this approach is the reduction in required platinum as all the platinum is restricted to the surface of the particles. Additionally, structural and electronic properties of this surface platinum are altered potentially leading to improved stability and activity. The preparation of a few examples of particles with different cores is reported in the literature with indications of superior catalytic activity. However little is known about their thermodynamic stability, nor the likely composition of the best core-shell catalysts.

The aim of this project is to produce a range of stable core-shell catalyst which have a platinum mass activity which is twenty times higher than the mass activity for a platinum catalyst of the same particle size. Such an improvement would allow a near 20-fold drop in platinum requirement in current fuel cells and thus significantly surpass the goals of the Department of Energy (USA) in required catalyst performance. Our approach is to link together both computational materials discovery with advanced testing procedures to efficiently map a large range of possible materials. Synthesis and testing of a small number of catalysts will be utilised to assure us that the computational search approach is operating efficiently and accurately. 

The proposal benefits from the significant research input being expended by our South African partners. They will match the manpower requested for this proposal (one PDRA, one PhD and staff time), and will take on a significant portion of the research effort funded through the South African Hydrogen Catalysis Competence Centre at the University of Capetown and Mintek. 
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	Summary

	Control engineering is concerned with the design of control systems (controllers) that can improve the performance of all dynamic processes. Relevant examples include the reduction of carbon dioxide emissions from internal combustion engines and power plant, the reduction of pollutants generated by chemical plants, and improvements in a power system's ability to respond to random load and/or supply variations. New technologies for clean electricity generation, fuel efficient transport, and environmentally friendly waste disposal will all depend on a new generation of special-purpose control systems. Current research trends in control engineering, which address complexity and uncertainty, have a great, and as yet unrealised potential to contribute to these technologies.

The aim of this research programme is to develop new control engineering techniques which can be applied to a number of energy and sustainability related problems in order to achieve significant

advances in the exploitation of renewable energy and vehicle fuel efficiency. The clean energy aspect of the programme will address major challenges arising from distributed renewable generation, taking account of the integration of wind power into a network, transmission, local network control, and random intermittency of supply. In transport, our goals are to develop new technologies for a future generation of fuel efficient road vehicles (focusing attention on engine management, and aerodynamic and vehicle design optimisation) and to devise new air traffic management schemes to reduce fuel consumption of aircraft resulting from air traffic congestion.
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	Summary

	Offshore wind farms are gaining popularity in the UK due to the current interest in the need for greener energy sources, security of energy supply and to the public's reluctance to have wind farms on-shore. Offshore wind farms often contain hundreds of turbines supported at heights of 30m to 50m. The preferred foundations for these tall structures are large diameter monopiles due to their ease of construction in shallow to medium water depths. These monopiles are subjected to large cyclic, lateral and moment loads in addition to axial loads. It is anticipated that each of these foundations will see many millions of cycles of loading during their design life. In coastal waters around the UK, it is common for these monopiles to pass through shallow layers of soft, poorly consolidated marine clays before entering into stiffer clay/sand strata. One of the biggest concerns with the design of monopiles is their behaviour under very large numbers of cycles of lateral and moment loads. The current design methods rely heavily on stiffness degradation curves for clays available in the literature that were primarily derived for earthquake loading on relatively small diameter piles with relatively small numbers of cycles of loading. Extrapolation of this stiffness deterioration to large diameter piles with large numbers of cycles of loading represents the key risk factor in assessing the performance of offshore wind turbines. Further research is therefore required. 

The proposed project aims to understand the behaviour of large diameter monopiles driven through clay layers of contrasting stiffness and subjected to cyclic lateral and moment loading. Centrifuge model tests will be conducted taking advantage of recent developments at the Schofield Centre that include a computer-controlled 2-D actuator that can apply both force or displacement controlled cyclic loading to monopiles in-flight. In addition it is possible to carry out in-flight installation of the monopiles to simulate the insertion of these monopiles into the seabed. New equipment will be developed for the in-flight measurement of soil stiffness and dynamic response comparative to the state-of-the-art equipment which is now used in the field. The main outcome of the project will be a better understanding of the response of the monopiles in layered soil systems to large number of loading cycles (lateral and moment loads). The results will be directly compared to the current design practices and guidelines for improved design will be developed. 

The outcome of this project will allow an accurate estimation of the behaviour of offshore monopile foundations under very large numbers of cycles of loading, thus leading to a confident estimation of the life cycle of the foundation. This is critical in determining the economic viability of an offshore wind farm given that the capital costs are high and the revenue stream is relatively low but continues for the life of the wind farm. 
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	Summary

	As 80% of about 1.6 billion people who lacked access to electricity in the world in 2005 reside in South Asia and sub-Saharan Africa, and given the importance of energy in achieving the Millennium Development Goals (MDG) of the countries and thereby general welfare of the population, this proposal aims at developing innovative solutions to the problem through an interdisciplinary research involving UK and South Asian (Indian) universities, NGOs, government agencies, financing institutions, and other stakeholders. We propose to take a systematic view of the problem by considering the local resource availability, appropriate technology choices, institutional arrangements, and financing options and to demonstrate cost-effective and viable options through a demonstration project in a selected area of South Asia. We would also analyse the scaling-up and mainstreaming of the off-grid business delivery models and recommend enabling conditions for a wider implementation of such solutions. 

This research proposal is based on the premise that the solution strategy has to promote innovative solutions as opposed to prescribing standard templates for adoption and that each rural area will have to search for its own solutions 

a) By focusing on the creation of opportunities for higher income generation in monetary terms. Unless money flow increases to the poor, commercial energies stand little chance of competing with traditional energies. 

b) by developing local energy markets taking into account the specificities of local energy situation resources, needs, capacities, strengths and constraints and adopting appropriate supply mechanisms and organizational structures to cater to the local needs. 

c) by selective and judicious use of market interventions to make energy supply affordable but ensuring financial viability of energy supply. Unless the supply is financially viable, it cannot be sustained. 

d) by ensuring local community participation in the decision-making and policy implementation process.

Deriving from the above premise, this research will focus on hybrid, multi-functional technological platforms using innovative participatory delivery mechanisms (such as franchisees, licensees, co-operatives or other local enterprise models) and alternative funding options (e.g. micro-finance, capital grants, subsidies, fee-based systems). Two main research questions are as follows:

(1) Are there cost-effective, secure and reliable local off-grid electricity supply solutions that can meet the present and future needs and are socially acceptable, institutionally viable and environmentally desirable?

(2) Do these local solutions have the scaling-up and replication potentials and can these solutions be brought to the mainstream for wider electricity access in the developing world?

We are proposing an inter-disciplinary work programme spanning over a period of five years that will be conducted by a Consortium led by the University of Dundee. The work is organised around two main themes (Theme 1: local level solutions, Theme 2: Replicable generic models) and each theme revolves around two work packages (WP) as described below, with a total of 5 packages. At each work package level, we shall pay specific attention to capacity building, cross-referencing and cross-learning, dissemination of the research outcomes and policy translation of academic research. These four cross-cutting elements run across the entire programme.

We are specifically focusing on South Asia where the largest concentration of people without energy access can be found. The diversity of local conditions found in the South Asian region provides a rich comparative base for analysing decentralised off-grid electricity supply provisions. The consortium partners have excellent research and project track records in this area and our serious inter-disciplinary research programme aims to provide lasting solutions to the energy and development problems. 
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	Summary

	Society is currently facing many important scientific challenges including developments in the areas of healthcare for an aging population, climate change and sustainable development. In this proposal it is our intention to use a state-of-the-art surface sensitive mass spectrometer to investigate the interaction of a wide range of materials with their environment, and analyse how these interactions affect the performance of the component in operation. Thematic areas that we will address include Materials for Energy, Healthcare, Nanomaterials, and Transport. 

The surface is a vital part of a material and often determines whether the material is 'fit for purpose'. By applying an instrument that can probe materials surfaces with unparalleled precision we will be able to better understand and optimize the materials we are developing. To achieve this we are combining two techniques in a unique configuration to unravel questions surrounding the physics and chemistry of surfaces. One technique, low energy ion scattering, will enable us to examine the outermost surface layer of atoms. The other, Time-of-Flight Secondary Ion Mass Spectrometry, will allow us to characterise the very near surface. Together they will give us a detailed picture of the surface and how it is changing with time. 

Imperial College and University College London have a dynamic nanotechnology centre that is working to develop the next generations of electronic and optoelectronic devices to underpin the information technology revolution, and for example, find a replacement for the silicon transistor. But nanotechnology also involves materials developments in medicine and energy, for example in photovoltaics and is highly interdisciplinary. Understanding surfaces and interfaces is vital in these fast-moving areas. 

In terms of the science this instrument will enable, energy is one of the sectors of greatest significance. Concerns over the effects of carbon dioxide emissions and the security of supply of existing fossil fuel reserves lead to the search for alternative and renewable energy technologies. There are, of course, many alternatives and here we will study materials being used to produce fuel cells and photovoltaics, seeking devices that work at lower temperatures and/or with higher efficiency. For fuel cell technology the understanding of surfaces and interfaces holds the key to enhancing performance and promises far superior devices. In both fuel cells and photovoltaics advances in nanotechnology are associated with these developments and as nanomaterials advance, the characterisation of these materials also has to advance. A combined LEIS-SIMS instrument will provide the enhanced characterisation required to fully exploit these technological advances. 

Our work on healthcare represents a second critical technology area and will focus on developing sensors for the early detection of disease, vascular grafts and heart patches to repair damaged tissue and scaffold for bone tissue engineering. In this work the ability to understand the highly complex chemistry at the interface between the biomaterial and its environment using mass spectrometry will yield vital information. 

We will also study materials for the containment of nuclear waste where we will measure, with great precision, the stability of glasses and ceramics being proposed for the containment of radioactive waste materials. Since we will be able to measure very small changes (less than one nanometre) we will be able to measure corrosion rates of a fraction of a millimetre per millennium. 

In conclusion, the work detailed in this application brings together a broad spectrum of materials scientists and engineers, representing each of the areas outlined, with specialists in surface science in a truly collaborative research application that will provide a paradigm shift in surface analysis. This instrument will give the UK a world-leading surface analysis facility.
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	Summary

	A scroll air motor, also known as a scroll expander is a relatively new concept to pneumatic actuators. Its unique structure features it many advantages as well as higher ability of energy conversion than other conventional pneumatic actuators, such as cylinders, vane-type air motors, etc. The scroll technique is now mainly and widely implemented in air conditioner and refrigeration compressors. The small, quiet, and highly compact design matches the requirement arising from designing refrigeration compressors. When a scroll air motor is running, the moving scroll wobbles inside the fixed scroll and it can revolve eccentrically with respect to the fixed one to form several sealed crescent chambers, and the motor goes successively and periodically. 

Recently, the concept was re-invented to build scroll air motors (expanders), which are immediately adopted to drive generators for electric power generation because of the scroll's inherent advantages. Such a scroll and generator combination has been successfully used in Micro Combined Heat and Power systems (Micro CHP) by a number of companies, such as Energetix Group Plc and Honda. Micro CHP is used to generate electric power while heating a house and invert surplus electric power to grid. It is claimed that up to 95% of available fuel energy can be used and the people could save 20% of gas and electricity bills by using the CHP system at home. In a CHP system, the scroll air motor serves as a driving force to drive the generator and also circulate the heat energy. On the other hand, the scroll air motor may be used for compressed air energy storage system to solve the problems of diffusion and intermittence associated with renewable resource electricity .

It is well noticed that the instability and air leakage of air motor reduces the energy efficiency of a scroll. From our research, we observed that the energy efficiency will be dramatically reduced at lower compressed air supply pressures, for example, driving by exhaust compressed air. This characteristic will affect and limit many applications of the scroll, such as, recycling exhaust energy, fuel cell, and energy storage for renewable power generation. In this proposal, an inventive approach is proposed for improvement of scroll energy efficiency - development of a Magnetic Scroll, which will allow a scroll air motor to work at lower and variable air pressures. The key feature of the proposed approach is to make scroll spirals using magnetic materials. 

The magnetic scroll air motor consists of spirals made from permanent magnet inside the scroll motor. Each scroll is magnetized in one particular direction in the way that magnetic field arrangements of both scrolls are opposite to each other for their location inside the scroll air motor. For the magnetic scroll, the compressed air is supplied to produce mechanical force for scroll motion and the magnetized scroll will generate extra force at certain positions to drive the moving scroll to moving along its designed moving direction. 

From our initial simulation study, the following advantages of the proposed magnetic scroll will have: 1) to reduce the air leakage; 2) to improve energy efficiency of the scroll; 3) to allow the scroll to be able to work at a low compressed air supply. The total energy saving compared with the current scroll could be about 20% from our initial analysis. 



This proposal is to implement the idea by further simulation study and making a prototype of the scroll. A number of issues will be explored in the proposed research, such as, the suitable materials for the scroll, the scheme for magnetizing the scroll shaped material, assembly of the moving and fixed scroll, the mechanism of the magnetic field evolving along the scroll motion trajectory, control strategy for the scroll to get smooth movement, the quantified analysis for energy saving. 
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	Summary

	We propose to develop a novel type of solar cell that will generate electricity from sunlight with efficiency above 30%. This is at least twice the efficiency of the cells currently used to power roadside signs and comparable with the highest efficiency tandem cells which power satellites in space. However, our cell offers many advantages over the tandem, in particular the absence of a tunnel-junction. This means they can cope with the large variations in the intensity and spectral content of sunlight on buildings and in the light-concentrating systems which reduce the cost of solar electricity. Our cell is particularly suited to an exciting new application - smart windows. These are double-glazed facades containing arrays of small plastic lenses which follow the sun's movement and focus sunlight onto small, unobtrusive solar cells. Direct sunlight is removed and the air-conditioning load reduced, while the smart windows provide combined heat and power (CHP) for the building. Even in London the electricity generated would power the office behind a south facing wall. The smart windows also allow glare-free diffuse sunlight into the room, which is ideal lighting for a computer screen. The cells will also be ideal for integration into hybrid CHP systems that provide electricity and hot water from concentrated sunlight with a natural gas backup. The new device incorporates the novel, nanostructured solar cell that the Imperial group have developed in collaboration with the EPSRC National Centre for III-V Technologies. The Centre for Sustainable Technologies will characterise the cell performance on prototype concentrators of the new UK company SolarStructure, which has recently been formed to manufacture smart windows.



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.lboro.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/G064644/1

	Title:
	Development of a Phosphorescence Technique for Joint Velocity-Scalar-Temperature Measurements in Lean, Premixed, Stratified and Mild Combustion

	Principal Investigator:
	Dr A L Heyes

	Other Investigators:
	Dr F Beyrau
Dr AM Kempf


	Researcher Co-investigator:
	

	Project Partner:
	

	Department:
	Mechanical Engineering

	Organisation:
	Imperial College London

	Scheme:
	Standard Research

	Starts:
	01 October 2009
	Ends:
	30 September 2012
	Value (£):
	205,401 

	EPSRC Research Topic Classifications:
	Combustion



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	Panel Date

Panel Name

Outcome

14 Apr 2009 

Engineering Science (Components) Panel 

Announced 



	Summary

	We aim to develop a diagnostic technique for joint scalar and velocity measurements in lean-premixed, stratified and 'mild' combustion. Such flames require a more detailed understanding of flow, mixing, combustion and their interaction than classical non-premixed flames, and our technique will provide new insights at an affordable cost. Our technique extends the classical PIV by using different types of phosphorescent particles that will allow different fluid streams to be distinguished. The emission decay-rate and the emission spectrum of these particles strongly depend on temperature, which allows the temperature field to be measured at the same time as the velocity field. Eventually, our technique will provide simultaneous velocity/mixing/temperature data, as required for model development and for the design of cleaner, lean premixed gas-turbine combustors, stratified internal combustion engines, and future combustors in the 'mild' combustion regime. A further attractive feature of our technique is its potential to be applied throughout an entire combustor, including the analysis of film cooling near the walls where scattering effects often preclude the use of particle image velocimetry techniques.
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	Summary

	This project studies development of high power DC transmission networks. There is currently significant interest in developing technologies that will enable interconnection of distributed DC sources to DC networks in multi MW power sizes. The application fields include offshore renewable power parks, North Sea Supergrid, subsea power supplies in oil industry and many more. A medium power DC network test rig will be developed at Aberdeen University which will include DC transformers and fault isolation components. The project will investigate efficient, light-weight DC transformer topologies that will enable cost-effective power exchange between DC systems at wide varying voltage levels. The DC test rig will enable practical testing of DC circuit breaker which will be one of the crucial enabling technologies for DC networks. The project further investigates the operational and control principles of future large DC power networks. This project strengthens collaborative links between University of Aberdeen and Ryerson University LEDAR laboratory. 
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	Summary

	The development of efficient, affordable solar cells for clean energy production is a major global challenge and in this proposal we are seeking to achieve a breakthrough in the fabrication of novel quantum dot materials capable of substantially improving the performance of III-V solar cells based on GaAs. We propose a close collaborative project with Nelson Mandela Metropolitan University in South Africa, who have complementary expertise in photovoltaic cells, to develop and characterize hitherto unexplored GaSbN/GaNAs type-II quantum dot materials. These strain-compensated, dilute-nitride quantum dots will be implemented within the active region of prototype GaAs based solar cells to significantly extend the spectral response and improve the efficiency. This would lead to a new generation of solar cells for clean electricity generation. Feedback from device studies will provide valuable insight into the photovoltaic properties of these unique nanostructures, further aiding material optimization. The quantum dot materials that we shall develop here could either be used to increase efficiency in single junction cells, or could be incorporated into existing multi-junction cells to replace expensive Ge substrates, reduce cost and significantly increase performance. There are clear opportunities for uptake of the technology both within South Africa and the UK.
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	Energy harvesting (EH) is a means of powering wireless electronic devices by scavenging many low grade ambient energy sources such as environmental vibrations, human power, thermal and solar and their conversion into useable electrical energy. EH devices are therefore potentially attractive as replacements for primary batteries in low power wireless sensor nodes. They also hold the promise of one day enabling the powering of a range of devices not currently possible including implantable and wearable medical devices. A recent study which drew on the inputs of those currently involved in or seeking to use EH technology [Kompis & Aliwell, 2008] highlighted the inherently multidisciplinary nature of EH work and the world leading position of Europe in this area. In the UK there are a number of prominent academic groups and a world leading company with commercial EH products. Europe is widely recognised (even in the USA) as having led the commercialisation of EH technology and being at the forefront of research efforts. It also recommended a challenge-led approach to drive R&D. A major finding that was reinforced during discussions with EPSRC (20th Oct 2008) was that the academic community is diverse but fragmented and also in need of new research challenges beyond just miniaturisation of current macro-scale devices. The application focus characteristic of the field needs to move on to the more challenging scenarios to realise the full potential of EH and this will take the involvement of new players and new approaches.

A number of challenges remain and it is generally believed that so far it is only the low hanging fruit that have been addressed in development EH technology. Currently all commercial offerings are macro in scale and restricted in application to industrial condition monitoring or building control applications. For the true potential of EH to be realised in enabling the next generation of wireless devices e.g. medical implantables and embedded sensors there are a number of particularly difficult challenges to be met. This goes beyond current efforts at miniaturisation of devices. Despite the current multidisciplinary approach which includes expertise in MEMS fabrication, electronics design, systems level optimisation and transducer design, the teams of today will not be adequate to address many of these challenges. What is required is that the researchers reach out for skills and inspiration in other academic disciplines, not currently involved in EH research, and find applications challenges in more demanding sectors. This proposed network will seek to achieve this by defining and progressing the new research challenges and by engaging the full range of potential end users more broadly in dissemination on the current and future capabilities of EH technology. This is vital if Europe and UK within in are to maintain their world lead in this vital enabling technology. 
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	Summary

	At the heart of this proposal is a development in the theory of structure-borne sound. Mathematically it is a fairly simple step from existing theory, but the practical implications of the step are profound. Potentially it opens a whole new paradigm in measurement methods applied for structure-borne sound, and in particular for characterisation of structure-borne sound sources like pumps, fans, domestic equipment, auxiliary equipment in aircraft, lift motors, engines in ships and many other applications.

'Characterisation' means acquiring data to describe the source, for example to a purchaser, consultant, planner or regulator. It is needed to help prevent, reduce and regulate unwanted structure-borne sound. The new method is an in situ method which has several major advantages over existing methods. Most significantly, it can be applied by taking measurements in a normal installation of the structure-borne sound source. Existing characterisation method cannot be applied in this way and so are unable to handle a wide range of important sources like, for example, roof mounted wind turbines. The measurement techniques required to implement the new theory are already well-developed so the approach is ripe for exploitation in real industrial contexts. Hence, the core of the proposed work lies in implementing the in situ method in three, carefully selected industrial case studies. 

In Case study 1 roof-mounted wind turbines will be characterised. This task will be a collaboration with Encraft Ltd. who have, over the last 12 months, carried out the most extensive trials of small wind turbines ever conducted and have quickly acquired a world-wide reputation as a result. They will provide access to two installations, expertise in turbine operation and meteorological instrumentation. We believe the in situ method to be the only method likely to be implementable for wind turbines. This task is urgent because up to 6% of the UK's potential electricity generating capacity together with a potential 250M 'small wind' industry are currently effectively 'on hold' purely because of concerns about structure-borne sound. 

In Case study 2 the in situ method will be implemented for diagnostic testing of road noise in a road vehicle. The in situ approach has two major potential advantages over conventional methods: a 30% reduction in test time and the fact that the data obtained can potentially be used as input to numerical models of vehicles. It is extremely difficult and costly to obtain this data by any other means. This task will be a collaboration with Ricardo Consulting Ltd. the world leading, UK-based automotive technology company. They will supply rolling road facilities, a vehicle and extensive test equipment. They will conduct a parallel investigation on the same vehicle using their conventional method for comparison with the in situ results.

In Case Study 3 the in situ method will be extended further to the prediction of structure-borne sound from a fuel pump motor in an aircraft. The motor will be characterised by taking measurements on one installation and the data will be used to predict the structure-borne sound level in a different structure. It is proposed that this task will be conducted in collaboration with The Boeing Company and one of their UK suppliers of fuel pump motors (although their participation cannot be authorised until funding is confirmed). This case will both validate the in situ method's use for prediction purposes and provide an example of how the data can be transferred within the supply chain. 

In the final task, the results from the three case studies will be synthesised and published. We also aim to bring in industrially funded work during this period to enable the team to become self-supporting.
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	Summary

	Traditional assessment of quality of supply is based on the results of several independent studies, in which analysis of system performance is usually performed separately from the analysis of end-user performance. This approach requires additional analytical and computational efforts, as the outputs of these studies have to be post-processed and combined before the overall quality of supply can be assessed. Being modular in nature, traditional quality of supply assessment is also often partial.

This first-grant Project introduces a major change to traditional quality of supply assessment. It proposes a generalised framework for the successful integration of reliability, power quality, security and other relevant aspects of quality of supply analysis in an all-inclusive methodology, capable of assessing both system and end-user performance. The proposed research goes beyond a simple integration, and formulates two important additional requirements for this generalised framework. The first one is that the proposed methodology should be fully applicable in future electricity networks, while the second requires inclusion of economic assessment in the quality of supply analysis.

In order to be fully applicable in future electricity networks, the proposed methodology requires integration of key elements of the dynamic analysis of generation, system and load contributions to the overall quality of supply performance in an improved numerical simulation model that can accurately resolve sub-second/sub-cycle responses. This is a necessary prerequisite, because existing component models and system simulation procedures cannot be directly used for correct analysis of substantially higher levels of dynamic interactions in future flexible and actively controlled networks, with high penetration of distributed generation, wide implementation of demand side management and application of highly efficient, intelligent and automated control, monitoring, protection and communication infrastructures.

The expected outcome of the proposed research is a set of new indices and performance indicators, which will be able to quantify any improvement or deterioration of quality of supply performance due to, for example, a change in system configuration, installation of new components or upgrading of the old ones, or application of new automation/control functionality. This will allow direct correlation of achieved benefits with the known or estimated costs of each applied measure or action. In that way, a more accurate cost-benefit analysis and economic assessment, benchmarking and validation of the overall system and end-user quality of supply performance will be included in the analysis. Besides being essential for promoting true competitiveness and correct regulator policies, improved cost-benefit evaluation tools will allow economic appraisal of planned changes and help in allocating more accurate value to each system and end-user owned or provided asset, function or service.

At the final stage of research, specific application procedures of the proposed general quality of supply assessment methodology will be developed. These will include procedures for tracking the underlying causes of variance in actual quality of supply levels and balancing the performances of average and worst served users, improved techniques for correlated disaggregation of system indices, and various custom-tailored routines for practical benchmarking and contractual purposes. The analysis will include more detailed guidelines for the implementation of key aspects of the proposed methodology in different network configurations, with different distributed generation penetration levels and different control strategies, or for particular end-users and load sectors. Specific applications of cost-benefit analysis will include assessment of influence of actual or required quality of supply levels on revenue cap regulation, tariff adjustment and system or end-users investments.



	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.ed.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	TS/G001227/1

	Title:
	Low cost integrated PV in double glazed windows using CdTe bifacial solar cells

	Principal Investigator:
	Dr HM Upadhyaya

	Other Investigators:
	

	Researcher Co-investigator:
	

	Project Partner:
	

	Department:
	Electronic and Electrical Engineering

	Organisation:
	Loughborough University

	Scheme:
	Technology Programme

	Starts:
	09 February 2009
	Ends:
	08 February 2012
	Value (£):
	247,692 

	EPSRC Research Topic Classifications:
	Inorganic Semiconductors: Characterisation

Inorganic Semiconductors: Processing

Inorganic Semiconductors: Synthesis and Growth

Solar Technology



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	 

	Summary

	No summary is available for this grant. 

	Final Report Summary

	No final report summary is available for this grant. 

	Further Information:
	 

	Organisation Website:
	http://www.lboro.ac.uk 


	Details of Grant

	 


	EPSRC Reference:
	EP/H018107/1

	Title:
	Modelling and testing of nonlinear energy harvesters

	Principal Investigator:
	Dr D Barton

	Other Investigators:
	

	Researcher Co-investigator:
	

	Project Partner:
	

	Department:
	Engineering Mathematics

	Organisation:
	University of Bristol

	Scheme:
	Overseas Travel Grants 

	Starts:
	26 October 2009
	Ends:
	25 March 2010
	Value (£):
	7,186 

	EPSRC Research Topic Classifications:
	Electrical Motor and Drive Systems

Non-linear Control Systems

Power Systems Management, Protection and Control



	EPSRC Industrial Sector Classifications:
	Energy



	Related Grants:
	

	Panel History:
	 

	Summary

	This proposal is to fund a four month research visit to the experimental nonlinear mechanics laboratory of Brian Mann at Duke University, USA. The purposes of the visit are: to establish a new collaboration between Bristol and Duke; to develop skills and understanding in the area of experimental design and testing of nonlinear energy harvesters; to develop mathematical models of the existing energy harvesters in Mann's lab that will provide insight for future design work; and to initiate a joint project around the use of mechanical nonlinearities for enhanced energy harvesting in the context of autonomous oceanographic sensor buoys.
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	Summary

	Heisenberg reputedly said on his death bed, "When I meet God, I am going to ask him two questions: Why relativity? And why turbulence? I really believe he will have an answer for the first." Understanding turbulence remains a fundamental open question in physics that is nowadays accessible to high performance computing (HPC).

Plasma (ionised gas) is the fourth state of matter that dominates our observable universe, and burns in stars through nuclear fusion reactions to produce energy and the elements. Laboratory experiments replicate these processes, aiming to harness terrestrial nuclear fusion for energy, and an advanced approach exploits toroidal magnetic fields to confine hot plasma at temperatures >100 million K. Fusion requires good confinement, and this is limited by collisions and plasma turbulence. Collisional processes cause an irreducible minimum plasma loss rate that is understood theoretically, but larger losses, due to turbulent processes, are observed in devices. Recent experiments find dramatically enhanced confinement regimes with higher core pressures, where losses are strongly reduced in localised regions of plasma, approximately to the level predicted by collisional theory. In the region of the "internal transport barrier" (ITB), turbulence is strongly suppressed. There is much scope for optimising fusion devices through controlling turbulence.

Calculations of magnetised plasma turbulence parallelise efficiently, and recent advances in HPC permit high fidelity first principles based calculations. HPC is essential because of the high dimensionality of the problem (5-D in kinetic approaches) and the huge ranges of scales of the physics processes in space and time. This proposal is for scientists at UKAEA Culham, Edinburgh, Oxford, Warwick and York to exploit the EPSRC national supercomputer HECToR to perform magnetised plasma turbulence simulations using state-of-the-art kinetic and fluid models. Multiscale simulations, ideally suited to HECToR, will resolve fundamental plasma processes that span in space from the short length scale associated with particle gyration around the magnetic field (eg the ion Larmor radius rho_i ~O(5)mm) to the device minor radius a (~O(1)m), and in time from the lifetime of turbulent eddies (~O(10^-6)s) to the energy confinement time (~O(1s)). We will approach our objectives using complementary models: (i) coupling multiple local kinetic turbulence simulations self-consistently with a transport solver to track the slower evolution of macroscopic plasma properties, (ii) global kinetic simulations and (iii) applying the two-fluid-MHD plasma model to describe turbulence at scales between rho_i and a. 

The key scientific issues to be explored include: 

(1) probing the fundamental triggers for the suppression of turbulence and the onset of transport barriers

(2) assessing the relative importance of turbulent fluctuations on different length scales, and probing the cascade of turbulent energy between these scales

(3) comparing model predictions with experiments (including spherical tokamaks like the UK experiment MAST), and suggesting routes to optimise plasma performance in future devices (eg the next step burning plasma experiment ITER).

This internationally leading project team is well placed to make unique contributions towards addressing these important and challenging scientific questions. Our proposed simulations will parallelise to exploit 1000s of computational cores efficiently, and indeed require access to a state of the art supercomputer like HECToR. The science tackled is relevant to fusion and astrophysics. Success in achieving these ambitious scientific objectives will address long standing grand challenges, and will have a high international impact.
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	Summary

	Heisenberg reputedly said on his death bed, "When I meet God, I am going to ask him two questions: Why relativity? And why turbulence? I really believe he will have an answer for the first." Understanding turbulence remains a fundamental open question in physics that is nowadays accessible to high performance computing (HPC).

Plasma (ionised gas) is the fourth state of matter that dominates our observable universe, and burns in stars through nuclear fusion reactions to produce energy and the elements. Laboratory experiments replicate these processes, aiming to harness terrestrial nuclear fusion for energy, and an advanced approach exploits toroidal magnetic fields to confine hot plasma at temperatures >100 million K. Fusion requires good confinement, and this is limited by collisions and plasma turbulence. Collisional processes cause an irreducible minimum plasma loss rate that is understood theoretically, but larger losses, due to turbulent processes, are observed in devices. Recent experiments find dramatically enhanced confinement regimes with higher core pressures, where losses are strongly reduced in localised regions of plasma, approximately to the level predicted by collisional theory. In the region of the "internal transport barrier" (ITB), turbulence is strongly suppressed. There is much scope for optimising fusion devices through controlling turbulence.

Calculations of magnetised plasma turbulence parallelise efficiently, and recent advances in HPC permit high fidelity first principles based calculations. HPC is essential because of the high dimensionality of the problem (5-D in kinetic approaches) and the huge ranges of scales of the physics processes in space and time. This proposal is for scientists at UKAEA Culham, Edinburgh, Oxford, Warwick and York to exploit the EPSRC national supercomputer HECToR to perform magnetised plasma turbulence simulations using state-of-the-art kinetic and fluid models. Multiscale simulations, ideally suited to HECToR, will resolve fundamental plasma processes that span in space from the short length scale associated with particle gyration around the magnetic field (eg the ion Larmor radius rho_i ~O(5)mm) to the device minor radius a (~O(1)m), and in time from the lifetime of turbulent eddies (~O(10^-6)s) to the energy confinement time (~O(1s)). We will approach our objectives using complementary models: (i) coupling multiple local kinetic turbulence simulations self-consistently with a transport solver to track the slower evolution of macroscopic plasma properties, (ii) global kinetic simulations and (iii) applying the two-fluid-MHD plasma model to describe turbulence at scales between rho_i and a. 

The key scientific issues to be explored include: 

(1) probing the fundamental triggers for the suppression of turbulence and the onset of transport barriers

(2) assessing the relative importance of turbulent fluctuations on different length scales, and probing the cascade of turbulent energy between these scales

(3) comparing model predictions with experiments (including spherical tokamaks like the UK experiment MAST), and suggesting routes to optimise plasma performance in future devices (eg the next step burning plasma experiment ITER).

This internationally leading project team is well placed to make unique contributions towards addressing these important and challenging scientific questions. Our proposed simulations will parallelise to exploit 1000s of computational cores efficiently, and indeed require access to a state of the art supercomputer like HECToR. The science tackled is relevant to fusion and astrophysics. Success in achieving these ambitious scientific objectives will address long standing grand challenges, and will have a high international impact.
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	Summary

	Heisenberg reputedly said on his death bed, "When I meet God, I am going to ask him two questions: Why relativity? And why turbulence? I really believe he will have an answer for the first." Understanding turbulence remains a fundamental open question in physics that is nowadays accessible to high performance computing (HPC).

Plasma (ionised gas) is the fourth state of matter that dominates our observable universe, and burns in stars through nuclear fusion reactions to produce energy and the elements. Laboratory experiments replicate these processes, aiming to harness terrestrial nuclear fusion for energy, and an advanced approach exploits toroidal magnetic fields to confine hot plasma at temperatures >100 million K. Fusion requires good confinement, and this is limited by collisions and plasma turbulence. Collisional processes cause an irreducible minimum plasma loss rate that is understood theoretically, but larger losses, due to turbulent processes, are observed in devices. Recent experiments find dramatically enhanced confinement regimes with higher core pressures, where losses are strongly reduced in localised regions of plasma, approximately to the level predicted by collisional theory. In the region of the "internal transport barrier" (ITB), turbulence is strongly suppressed. There is much scope for optimising fusion devices through controlling turbulence.

Calculations of magnetised plasma turbulence parallelise efficiently, and recent advances in HPC permit high fidelity first principles based calculations. HPC is essential because of the high dimensionality of the problem (5-D in kinetic approaches) and the huge ranges of scales of the physics processes in space and time. This proposal is for scientists at UKAEA Culham, Edinburgh, Oxford, Warwick and York to exploit the EPSRC national supercomputer HECToR to perform magnetised plasma turbulence simulations using state-of-the-art kinetic and fluid models. Multiscale simulations, ideally suited to HECToR, will resolve fundamental plasma processes that span in space from the short length scale associated with particle gyration around the magnetic field (eg the ion Larmor radius rho_i ~O(5)mm) to the device minor radius a (~O(1)m), and in time from the lifetime of turbulent eddies (~O(10^-6)s) to the energy confinement time (~O(1s)). We will approach our objectives using complementary models: (i) coupling multiple local kinetic turbulence simulations self-consistently with a transport solver to track the slower evolution of macroscopic plasma properties, (ii) global kinetic simulations and (iii) applying the two-fluid-MHD plasma model to describe turbulence at scales between rho_i and a. 

The key scientific issues to be explored include: 

(1) probing the fundamental triggers for the suppression of turbulence and the onset of transport barriers

(2) assessing the relative importance of turbulent fluctuations on different length scales, and probing the cascade of turbulent energy between these scales

(3) comparing model predictions with experiments (including spherical tokamaks like the UK experiment MAST), and suggesting routes to optimise plasma performance in future devices (eg the next step burning plasma experiment ITER).

This internationally leading project team is well placed to make unique contributions towards addressing these important and challenging scientific questions. Our proposed simulations will parallelise to exploit 1000s of computational cores efficiently, and indeed require access to a state of the art supercomputer like HECToR. The science tackled is relevant to fusion and astrophysics. Success in achieving these ambitious scientific objectives will address long standing grand challenges, and will have a high international impact.
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	Summary

	The science of non-destructive evaluation (NDE) involves the integrity testing and monitoring of components and structures to improve reliability and safety. It is therefore an essential activity to maintain the quality of life in any advanced society. Requirements for NDE exist in the supply chain for almost all industrial and consumer products, and an increasingly vital role for NDE is to assure the safe operation of ageing infrastructure (for example in both fossil fuel and nuclear power stations). As such, there exists an enormous application range, spanning the aerospace, nuclear, oil and gas, chemical, transport and building industries. While NDE is of critical strategic importance to all of these industrial sectors, it must be appreciated that for the end user, it represents an additional overhead and consequently, there is a continuous requirement to provide improved inspection at lower cost. Given the global demands of aging infrastructure, there is an urgent need for improved technology. 

The funding requested from EPSRC will assist the applicants in establishing an integrated research centre for NDE imaging technologies at Strathclyde University. Active areas of research will include: robotic vehicles in the form of autonomous, remote sensing agents (RSAs); new types of ultrasonic and electro-magnetic array transducers; biologically inspired array processing; new imaging technologies for microscale NDE and new methods for magnetic imaging. The equipment and support infrastructure (supported through The University of Strathclyde) will also be utilised to facilitate industrial technology transfer through a new model currently being implemented at Strathclyde and supported financially by Scottish Enterprise. An important strategic consequence of this vision will be the eventual creation of a dedicated laboratory containing state-of-the-art, multi-technology scanning equipment for rapid NDE of different structural components, ranging in size from microns to metres. Some of the required equipment is available commercially, but other components will need to be customised and the end product will constitute a globally unique range of research infrastructure. The laboratory will enhance and integrate research capability across a wide range of academic disciplines, spanning engineering, materials science, information technology and mathematics. It will also provide a prototype testing laboratory for some extremely important sectors of UK industry and will through time become a focus for applied research, thereby providing solutions for some very real and difficult problems. 
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	Summary

	This is a joint bid from the Department of Mathematics (MACS) and Institute of Petroleum Engineering (IPE) at Heriot-Watt University in Edinburgh and will involve researchers across both departments. Both departments have established a virbant cross-disciplinary environment thanks to the current Bridging the Gaps grant held by the PI, Prof. Dugald Duncan. All named investigators are members of two major joint research institutes of the Edinburgh Research Partnership in Engineering and Mathematics (www.erp.ac.uk), the Maxwell Institute of Mathematical Sciences and the Edinburgh Collaboration of Subsurface Science and Engineering (ECOSSE). Both are part of the 22M funding initiative of the Scottish Funding Council to foster interdisciplinary research in mathematics and engineering across Edinburgh. Furthermore the Maxwell Institute is a partner in the 4.7M Science and Innovation Grant to found the interdisciplinary Numerical Algorithms and Intelligent Software Centre (NAIS).

Our proposal aims to consolidate existing and create new cross-disciplinary collaborations that will complement and enhance the world-leading research profiles of MACS and IPE. We propose to explore the feasibility of novel mathematical approaches for multiscale modelling of three-phase (e.g. oil, gas, water) porous media flow. For this we will cross traditional boundaries between engineering disciplines (i.e. petroleum, hydrology, and industrial porous media applications), physics, and applied mathematics and have assmebled a team of experts from the different disciplines. Our studies will be highly speculative and adventurous because we simply do not know if a suitable alternative to three-phase Darcy's law can be developed in such a way that it can be solved in the mathematically robust and efficient manner that is required for successful use in daily engineering applications. However, an alternative is required because Darcy's law is intrinsically not valid in certain flow regimes, that is when one or more phases move as discontinuous blobs and ganglia. Yet it is exactly this situation that is of most interest to engineering, for example when predicting the migration of small volumes of toxic groundwater contaminants or residual oil in a depleted hydrocarbon reservoir. 

The high risk and speculative research nature of our work would not necessarily attract funding despite being of fundamental importance in many applications: It is too speculative and "blue sky" for industrial support where lead time to product is months, not years and would struggle to be funded from other sources due to its novely, interdisciplinarity, and range of approaches. Yet, if our initial studies show that an alternative to Darcy's law for three phase-flow is feasible, the outcomes will have a major impact on engineering and mathematical disciplines: A possible alternative or improvement of Darcy's law for three-phase flow will have a fundamental influence in improving enhanced oil recovery techniques. Such techniques aim to extract hydrocarbons from declining oil fields such as they are frequent in the U.K. sector of the North Sea and world-wide. They will also be the key to improving the remediation of groundwater contaminants, predicting subsurface CO2 storage, and a variety of other industrial porous media applications (e.g., wood processing). Our research will also tackle important and challenging mathematical and computational issues, such as development of efficient and reliable algorithms, upscaling methods, numerical stability and convergence proofs, or error estimation, all of which must be able to cope with the highly non-linear physics inherent to three-phase flow and the orders-of-magnitude variation in parameter and associated uncertainties arising in industrial applications.
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	Summary

	Natural microbial communities perform many vital engineering functions in wastewater treatment, bioenergy production, and bioremediation, but our understanding of how these complex communities assemble, function and respond to environmental change is limited. In the past we have used an empirical approach to utilising these systems based on accumulated knowledge. This has had some success, for example in wastewater treatment, but previous experience will not help us deal with novel environments and problems. To start engineering these systems and optimise them for different applications we need mathematical models that are capable of predicting their behaviour. The urgent need to harness microbes to their full potential has been brought into sharp focus by the climate, energy, pollution, and water crises we now face. Development of predicative models has been constrained by the difficulty of obtaining information on these communities. Historically analysis was restricted to those microbes that could be isolated and grown in the laboratory but these represent only a fraction of the community. The new science of environmental genomics, by direct extraction and amplification of DNA, has sidestepped the need to culture organisms, but until the last few years actual sequencing of this DNA was slow and expensive. Consequently sample sizes were small compared to the huge diversity and numbers of microbes. Now new high throughput sequencing technologies are available, which have increased the rate of data acquisition by orders of magnitude, allowing us for the first time to obtain a detailed picture of the composition of these communities and how they vary through space and time. Using metagenomics we can also start linking the identity of the community members to their metabolic functions. Finally, we have sufficient data to start constructing the models we desperately need. This fellowship will exploit this opportunity, through an integrated approach, to develop a new combined genomics modelling paradigm for the study of microbial systems. New statistical tools and software will be developed to filter noise from the sequencing data, and extract information which can then be fed into multi-scale mathematical models. At the most fundamental level these models will have an explicit description of individuals moving, reproducing and interacting through the consumption and production of chemical substrates. Using advanced mathematical techniques they will be scaled-up to a description of whole populations. This will enable us to define the models in terms of processes operating on the level of individuals but validate them with the genomics data which provides a population level picture. It will also allow these models to be applied on the whole system scales necessary for their industrial application. The statistical tools, and mathematical models developed will be completely generic but we will illustrate the approach by focusing on two specific case studies: low temperature anaerobic wastewater treatment and microbial fuel cells. The former has the potential to reduce the energetic costs and carbon footprint of the treatment of wastewater in the UK and other temperate countries. The latter could provide a cheap, clean source of electricity in remote locations using virtually any organic substance as fuel. They could be particularly useful in the developing world. We will explore further applications of our paradigm to other vital microbial based engineering problems. In addition, the tools and models developed will be applicable to the study of microbial communities in any area, from human health to the biogeochemical cycles that sustain life on this planet.
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	Summary

	At present, commercial variable speed drives require a shaft mounted speed sensor to operate accurately at zero and low speeds. The operation of the drive at zero and low speeds deteriorates significantly if no speed sensor is used. A new technique for "sensorless" control of variable speed ac motor drives has been researched in EPSRC Grant EP/D069017/1. The technique provides accurate control of motor speed, position and load, even at zero and very low speeds, without the need for a shaft mounted speed sensor.

The aim of the work described in this proposal is to demonstrate that this new technique is flexible and robust enough to enhance and upgrade the performance of commercial variable speed ac motor drives, . The specific objective is to ensure that the technique can be applied to a wide range of different ac motors (from different motor manufacturers) and that the inverter can setup its control parameters automatically if appropriate. This "plug and play", high performance sensorless control will allow the inverter to be used for a variety of new applications and for a wide range of power ratings. 

Before potential licensees are willing to invest in the technology, it is crucial to demonstrate that it can be used in plug and play mode with any ac motor. The technical work package within this Follow-on fund will deliver this proof thereby making successful commercialisation possible.
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	Summary

	The potential for carbon capture and storage (CCS) technologies to make a significant contribution to mitigating the risk of dangerous climate change has been recognised by a number of international bodies including the G8, International Energy Agency and Intergovernmental Panel on Climate Change. A range of commercial-scale demonstration projects are being proposed with the aim of CCS being available for widespread deployment from around 2020. A significant effort is required to train scientists and engineers (and others) to be able to design, construct and successfully operate these and future projects. It is also crucial to use lessons from these projects to inform CCS R&D, as well as drawing on insights from other fields that could be crucial for rapid development of CCS. Recognising these needs, the Research Councils have made a significant investment in UK CCS R&D capacity including through the E.On/EPSRC partnership and a programme of collaborative work with China.

The UK Carbon Capture and Storage Community network (UKCCSC) has been established to support the UK academic community during a period (2009-2013) when significant changes in the CCS landscape are expected. The impacts of the Network will include better co-ordination within the UK CCS R&D community and more effective communication of accurate and impartial information, including key research results, to a wide range of stakeholders in a timely manner. The UKCCSC network will be the main mechanism to enable inter-communication between Research Council-funded projects on CCS. It will also contribute to maximising the efficiency of UK intellectual leverage, including within the international community. UKCCSC is deliberately not sponsored by any commercial entity so that it is able to maintain independence.

UKCCSC aims to provide a 'one stop shop' for access to the UK CCS academic community. It intends to encourage collaborations that can support high quality work that will advance fundamental understanding of CCS technology, and the non-technical impacts of its use, and contribute to building world class capacity in this area. Any UK-based researcher is eligible to participate in UKCCSC core activities. These include two face-to-face meetings each year for academic researchers to share ongoing work, as well as updating key stakeholders. Between meetings, the UKCCSC website will provide relevant resources. A regular newsletter will also be circulated to UKCCSC members and registered stakeholders.

Additional UKCCSC activities will support the development of a dynamic and stimulating environment for research and innovation on CCS in the UK. These include a programme of activities for early career researchers and specialist workshops or seminars organised in response to proposals from UKCCSC members. Support for exchange visits and other activities to develop strategic alliances within the UK or with international collaborators will also be available to UKCCSC members. In addition, it is expected that UKCCSC will help its membership to contribute to shaping future priorities for funding of CCS R&D in the UK.

The UKCCSC secretariat will be responsible for running the network on a day-to-day basis. The full-time network manager supports and promotes academic CCS activities in the UK including by organising events. They are supported by a part-time early careers co-ordinator, webmaster and secretary. The secretariat is jointly hosted by Imperial College London and the University of Edinburgh and managed by Dr Jon Gibbins and Prof Stuart Haszeldine. A project advisory committee will be established to guide the development of UKCCSC as it responds to the rapidly evolving challenges and requirements for CCS R&D. An international reference user group, formed of invited members from representative organisations in other countries, will ensure that strong links are maintained between UK researchers and the international CCS community.
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	Summary

	The potential for carbon capture and storage (CCS) technologies to make a significant contribution to mitigating the risk of dangerous climate change has been recognised by a number of international bodies including the G8, International Energy Agency and Intergovernmental Panel on Climate Change. A range of commercial-scale demonstration projects are being proposed with the aim of CCS being available for widespread deployment from around 2020. A significant effort is required to train scientists and engineers (and others) to be able to design, construct and successfully operate these and future projects. It is also crucial to use lessons from these projects to inform CCS R&D, as well as drawing on insights from other fields that could be crucial for rapid development of CCS. Recognising these needs, the Research Councils have made a significant investment in UK CCS R&D capacity including through the E.On/EPSRC partnership and a programme of collaborative work with China.

The UK Carbon Capture and Storage Community network (UKCCSC) has been established to support the UK academic community during a period (2009-2013) when significant changes in the CCS landscape are expected. The impacts of the Network will include better co-ordination within the UK CCS R&D community and more effective communication of accurate and impartial information, including key research results, to a wide range of stakeholders in a timely manner. The UKCCSC network will be the main mechanism to enable inter-communication between Research Council-funded projects on CCS. It will also contribute to maximising the efficiency of UK intellectual leverage, including within the international community. UKCCSC is deliberately not sponsored by any commercial entity so that it is able to maintain independence.

UKCCSC aims to provide a 'one stop shop' for access to the UK CCS academic community. It intends to encourage collaborations that can support high quality work that will advance fundamental understanding of CCS technology, and the non-technical impacts of its use, and contribute to building world class capacity in this area. Any UK-based researcher is eligible to participate in UKCCSC core activities. These include two face-to-face meetings each year for academic researchers to share ongoing work, as well as updating key stakeholders. Between meetings, the UKCCSC website will provide relevant resources. A regular newsletter will also be circulated to UKCCSC members and registered stakeholders.

Additional UKCCSC activities will support the development of a dynamic and stimulating environment for research and innovation on CCS in the UK. These include a programme of activities for early career researchers and specialist workshops or seminars organised in response to proposals from UKCCSC members. Support for exchange visits and other activities to develop strategic alliances within the UK or with international collaborators will also be available to UKCCSC members. In addition, it is expected that UKCCSC will help its membership to contribute to shaping future priorities for funding of CCS R&D in the UK.

The UKCCSC secretariat will be responsible for running the network on a day-to-day basis. The full-time network manager supports and promotes academic CCS activities in the UK including by organising events. They are supported by a part-time early careers co-ordinator, webmaster and secretary. The secretariat is jointly hosted by Imperial College London and the University of Edinburgh and managed by Dr Jon Gibbins and Prof Stuart Haszeldine. A project advisory committee will be established to guide the development of UKCCSC as it responds to the rapidly evolving challenges and requirements for CCS R&D. An international reference user group, formed of invited members from representative organisations in other countries, will ensure that strong links are maintained between UK researchers and the international CCS community.
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