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Science Cities
• UK government initiative to build regional 

strongholds in Science

• Science Cities defined as “those with strong 
science-based assets – such as a major university 
or centre of research excellence – which have 
particular potential …[to] attract a critical mass of 
innovative businesses and become drivers of 
regional growth”. 

• 6 designated Science Cities across UK:
– Manchester, York and Newcastle in 2004
– Birmingham, Nottingham and Bristol in 2005 

• Lead the development of deeper links between 
business and the science base and ensure that 
science, technology and innovation succeed in 
becoming the engine of economic growth. 

'The government is committed to making the UK the best place in 
the world for science,' said Lord Sainsbury. 'UK science and 
innovation are key to meeting the challenges of an increasingly 
competitive global knowledge economy. Science Cities will be one of 
the focal points for transforming the best of British ideas and 
discoveries into new products and services.'



Birmingham Science City
• Birmingham Science City covers West Midlands region

• 5 key areas: 
– demonstrator and flagship projects
– research and development
– knowledge transfer
– skills /people base
– the public understanding of science

• Focus influenced strongly by Innovation and 
Technology Council priorities:
– Advanced Materials
– Energy Futures
– Medical Technology and Healthcare

• Regional Development Agency, Advantage West 
Midlands (AWM), is primary funding body 



Science City Research Alliance (SCRA):
A Unique Collaborative Model
• Collaboration of two global top-100 Universities uniquely located in same 

region providing gateway to academic expertise and state-of-the art 
equipment (£57m)

• Supported by team of 12 Business Engagement Managers and Project 
Managers:
 Essential skilled resource
 Able to identify linkages and opportunities across projects, Universities and other 

relevant regional initiatives
 Coordinate and facilitate interdisciplinary and multi-stakeholder collaboration
 Provide business engagement support on all levels - regional, national and 

international

• A flagship project under Birmingham Science City allied to its aims
• An investment in people including £10M additional funding for 20+ 

dedicated research fellows (HEFCE funded).
• For the Energy Futures Programme involves:

 Univ of Bham Depts: Chemical Engineering, Chemistry, Biosciences, 
Metallurgy & Materials, Electronic, Electrical and Computer Engineering

 Univ of Warwick Depts: Chemistry, Physics, Biological Sciences, Warwick 
Horticultural Research Institute, Engineering (including Warwick 
Manufacturing Group)



Birmingham 
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assisted 



Advanced 
Materials 

£19.5M

• AM1 Creating and Characterising Next  Generation Materials

• AM2 Innovative Uses for Advanced Materials in the Modern 
World

• AM3 Processing of Advanced Materials and Devices 

Energy
Futures

£17.2M

• Hydrogen Economy – production, storage, transport and use 
of H2 as an alternative source of energy

• Energy Efficiency – applications e.g. of power electronics in 
the transport and building sectors.

Translational 
Medicine

£19.7M

• Clinical Research Infrastructure and Trials Platform(6 
themes)

• Experimental Medicine Network of Excellence (6 themes)
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Energy Futures: Objectives

Create region of excellence for hydrogen and energy efficiency research, 
products & processes

Development of technologies and IPR relating to hydrogen and energy 
efficiency

Addressing industry needs through equipment and staff investment –
concentration of excellence, synergies and sharing resources

Knowledge transfer and jobs creation

Create higher public profile of research themes, facilities, expertise 
available - especially to business

Work with companies to form new collaborations 
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Hydrogen Project

• £6.5m AWM investment – seed funding

• Started Jan 2007; project lifetime 10 yrs
• So far credit for: 

• over 30 jobs created

• creation of 1 new businesses 

• attracting 1 businesses to region 

• provision of 50+ business „supports‟

• development of skills for 50+ people

• getting 2 graduates into employment in the region

• levering over £7.25m revenue

• 1 new patents and licences



Hydrogen Energy Project: Key Areas

Sustainable 

Hydrogen 

Generation 

- Waste to Energy

Hydrogen StorageHydrogen Utilisation 



Hydrogen Project:
Sustainable Hydrogen Generation

Generation of hydrogen and other high value products by low impact routes 
using sustainable feedstocks.

• Thermo-chemical processes
– Supercritical fluid treatment (300bar, 6500C)
– Gasification (80mmod, 5000mm height – 500-8000C)

• Biological processes 
– Fermentation  (Fungi) (300 litre pilot plant)
– Fermentation (Bacterial) (300 litre pilot plant)
– Anaerobic digestion 

• Gas treatment
– Catalytic processes 
– Hydrogen separation 



Hydrogen Project: Storage 

• Storage

– Materials synthesis & fabrication (incl ball 
milling and melt spinning under hydrogen)

– Material characterisation

– Testing



Hydrogen Project: Utilisation

• Fuel Cell 

– development of sub-components and cells

– Performance and durability testing

– Fuel cell integration into static and mobile 
systems

– Infrastructure

• Distributed generation and micro-grids



Hydrogen Project: Utilisation

Fuel Cell development & testing

• Thermal cycling rig

• Lifetime testing

• Performance testing



Hydrogen Project: Utilisation

Fuel Cell system testing • Mobile Fuel cell 
applications:
– cars 

– scooter

– uav

• Stationary Fuel cell 
applications:
– domestic CHP

• Hydrogen Filling 
Station
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Science City Energy Efficiency

o £10.5m AWM/ERDF seed funding 3 years; started Jan 2009; lifetime 10 yrs: 
 £9.5m capital; 
 £1m revenue includes Business Engagement and Project Managers plus 

budget for business engagement activities/events

o Research themes:
1. Electricity, Efficiency of Energy Conversion and Power Distribution
2. Fuel Combustion for Transport and Power
3. Hybrid Electric Power-train Technology
4. Sustainable Thermal Technologies and Buildings
5. Energy Policy

o Already working with businesses:
• Collaborative bid for EPSRC funding for research into organic 

photovoltaic surface coatings
• Solar applications for electric vehicles
• Development of electric drives for trailers



1. Electricity, Efficiency of Energy
Conversion and Power Distribution

• Silicon carbide devices for power gen & 
conversion applications, Prof. Phil Mawby, UoW
– High Temperature Furnaces – up to 1800°C
– Low Pressure SiO2 Deposition – a TEOS based 

system to deposit field oxides, dispensing with thick 
oxides on SiC

• Development of smart power grid technology, 
Dr Xiao-Ping Zhang, UoB
– Real-time smart power grid simulator
– Monitoring and control capability with real-time 

information integration, plus protection and closed-
loop control functions. 

• Renewable power generation and energy storage 
technologies, Dr Jihong Wang, UoB
– Multi-purpose energy efficient pneumatic drive test 

rig – can test dynamic performance, energy 
efficiency, and other characteristics of pneumatic 
actuators used as drives for motion control or for an 
air-electricity transformer.



2. Fuel Combustion for 
Transport, Heat and Power

Sustainable engine fuels research, Professor 
Miroslaw Wyszynski, UoB
– Cold start highly dynamic transients 

engine combustion test chamber to test 
large passenger vehicle engines and medium 
size off-road engines in fast-changing and 
extreme climatic conditions, including cold 
starts. 

– Fuel, flows and combustion development 
laboratory for investigation of fuel spray 
characteristics, engine flow patterns and 
combustion and exhaust gas diagnostics. 

Fuel combustion optimisation with optical 
diagnostics, Prof. Peter Bryanston-Cross
– Borescopic engine investigation system. 
– Measurement techniques: Laser fluoresce and 

direct light emission; phase sensitive 
holographic camera; passive optical emission 
tomographic system for taking optical 
measurements of the combustion process 
within an ICE.



3. Hybrid Electric Powertrain 
Technology

• Vehicle Energy Facility (VEF) for sustainable automotive power 
applications, Dr Paul Jennings, UoW
– Two high-dynamic dynamometers to cover a range of engine and electric 

motor ratings from small city cars to commercial vehicles. 
– A battery cycling and test station that is capable of sinking and sourcing 

250kW of electrical power. 
– Hardware-in-the-loop simulation platforms.

• Energy Systems Integration Laboratory (ESIL) 
applications.
Dr Stuart Hillmansen & Dr Clive Roberts, UoB.

Key features of ESIL facility:
• Energy storage device evaluation
• Dynamometer: dynamic load simulation capability
• Power electronic converter evaluation system
• Hybrid energy system evaluation including duty cycle



4. Sustainable Thermal Technology & 
Buildings
Sustainable heating & cooling technologies, 

Prof. Bob Critoph, UoW.
• Thermal Systems Testing:

– Environmental Chamber: to evaluate heat pumps, 
refrigeration, air con systems etc

– Infra red camera: to characterise thermal 
performance e.g. building façades, heat stores 

– Analytical Equipment: thermal & fluid flow properties
• Solar Energy Evaluation and Testing:

– Large solar simulator for evaluating solar thermal and 
photovoltaic systems. 

– Testing of individual components of solar collectors
or assessing new designs

Sustainable buildings, Dr Mark Gaterell, UoB.
– Advanced mobile sensing equipment
– Evaluation of building performance
– Software-based decision support making tools
– Training - whole life cycle building performance
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Professor Richard Green‟s 
(UoB lead) policy-related research 

underpins and connects the 
various activities of this project



Speak to us - visit the exhibition stands:

Business Engagement Managers:

Dr Adrian Jickells (Hydrogen), Research & Commercial 
Services, University of Birmingham.
T: +44(0)121 414 9545; M: +44(0)7901 005656; 
E: a.jickells@bham.ac.uk

Dr Mike Ahearne (Energy Efficiency), Research 
Support Services, University of Warwick.
T: +44(0)24 7657 5484; M: +44(0) 7824 541173; 
E: m.ahearne@warwick.ac.uk

Project Managers:
Rob Hudson (Hydrogen): r.y.hudson@bham.ac.uk
Sarah Keay-Bright (Energy Efficiency): s.keay-bright@warwick.ac.uk
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