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Nuclear energy

Economics

Hydrogen and fuel cells
Transport

Electricity and smart grids
Materials for energy applications
Sustainability
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To lead the development and To deliver integrated energy solutions To unlock the potential of our
integration of a range of thermal addressing major energy use markets indigenous and international energy
[heating and cooling) enengy - buildings and transport - through respurces by accelerating innovation
technologies and the global manufacturing. in uncorventional fossil fuels, carbon
cold economy. capture, geological energy storage and
smarter enengy use.
Phasel Phase| Phasa |
- Advanced Thermal Manufacturing = Mational Low Carbon Mability Centre - Borehiole Array stage |
Centra - Battery chemistry, scale up and = Community Energy Demonstrator
- Seed development of advanced dharacterisation capability - Research Acceleration and
thermal research design Gpacity Demanstration Cantre
and biorefining capability through
EBRi/5-BIO
Key partnersto date Key partners to date Key partners to date
—— e
Dearman. [TIlC SIEMENS  blueprint
Outputs Outputs
High efficiency power conversion High density electrical energy storage Effident and safe CC5
Localised heat, elactridty and CHP generation Wireless power transfer - Geotharmal energy
Grid integration of heat and cold technologies High effidiency power converters Low cost grid scabe energy storage
High value chemicals from biomiass Fuel cell manufacturing automation Urban energy infrastructure
\ J
Energy storage technologies Combined heat and power Policy recommendations
Demand reduction Intagration of anergy vectors Public acceptance of new technologies
City-scale solutions Manufacturing solutions Economic and business cases
Catapults

Transport Systams
Catanult Future Cities Catapult

High-value
Manufacturing

Catapult Catapult

Enargy Systems Sateliite Application Connected Digital
Economy Catapult

Catapuit

Disruptive technologies manufactured in the Midlands

brings
together the Universities
of Aston, Birmingham,
Leicester,
Loughborough,
Nottingham and Warwick
and the British
Geological Survey to
form research
hub which will deliver on
UK expertise and
leadership to give the UK
competitive advantage In
energy research and
development.




Large Scale Demonstration

The City of Birmingham has ambitious plans to
BIRMINGHAM . ENERGY GAPITAL s o oo e
infrastructure and to modernise how it deals
[ | with waste. These priorities are captured in the
Carbon Roadmap produced by the City's Green

TYSELEY ENVIRONMENTAL ENTERPRISE DISTRICT el

REOUGE TOTAL The stake ot the-art Enargy Racovary ONSITE WIND POWER GENERATION

LIQUEFIED PETROLEUM 6AS (LPG) Inaids the b digestsr,

biokgical residuse ars Faciity in Tyssley fakes 320,000 tornes.
brken downin the h:-"“:“mi::'“ G0, EMISSIONS ENERGY of Eimingham's nubbish sach year and “Wreng tim' ranzwable energy genarated
abasnca of sir and ight . BY 60% BY 2007 TR E o e by the ar-aite renawables arclor aken om
[FROM 1880 LEVELS 23,5 tonnes par hour. The cutput i the grid & usad to produca eryoganic iquid
28MW saperisd 1o the National Grd. air' which can be siored sasily 1o genarie

kictricity af times of peak kood. The liguid
sir can sk be shippsd oft-zks and ved
1o power Dhsaman snginea' o provide cold

B0 POWER PLANT
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ENERGY SKILLS ACADEMY
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produces Biquid air at ofi-peak times,
which s used to generate electricity

during peak hours and supply remote
locations by tanker.

Supermarket refngeration is upgraded

1o promote efficiency. With cold
sorage, the supermarket uses
it's cooling loads to help
balance the gnd.

Waste Cold' from imparted LNG NS s ’ provides fuelfor " = “ Supemmrket receives and makes
Sl aie Gt st by etk 7 PG _ g, . refngerated lomies. Y:'j“’a_ lovmcmdbw, 2
Liquid Air to power cold economy. N o o, - ~ "l’ vans.
Industry = * Bus depot recewes liquid air
il A Envongy Swrage Plant filly 3 # by tanker to use in *heat hybrid'
integrated into industry where it makes buses with ‘free’ air conditioning.
S R R The depot also has a fiquid air
e s glid.l eing generator to help balanca the gnd.
Data Networks
Data centres are both energy intensve
users of cooling, and also require In the home
backup power. By using smarter thermal By being able to store
hnologi qui cold energy in thermally
can be minimised. By further i d efficient refrigerators, the
cold and power, off-peak enargy can gnd can be balanced though
: l:‘;;’b!ndmw w n:ﬁ‘) then demand-side management.
o to cooling
and power at paak times. Fridges work as 'battenes’ for

the gnd. Novel technologies
such as solid-state cooling
may become important in the
future yielding step-change
efficiency improvements.

Water Source Cooling

Efficient cooling can be achieved
\ using natural bodies of water as
\\
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Cooling

DOING COLD SMARTER: mﬂgﬁ%
THE FUTURE COLD ECONOMY "z

Ground-Source Heat
Pump Heating and Cooling

As heat pumps play a more impanantsole
in delivering thermal comion, the ground
becomes a usaful source and sink for heat.




ATETA
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Free support to SME businesses across
GBS Local Enterprise Partnership Area

— Birmingham, Bromsgrove, Cannock Chase, East Staffordshire,
Lichfield, Redditch, Solihull Tamworth and Wyre Forest

Thermal Energy and Energy Storage

Renewable Power & Fuel Cell
Technologies

Smart Grid and System Integration
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 What type of companies can benefit?

* Open to All SMEs
— Start Up Tech
— Manufacturing
— Electrical and energy technology
— Services, legal, planning consultancy
— Energy Companies and Energy users
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* Collaboration Partner — Energy
Systems Catapult

« SME Engagement — Richard Baines
— Events
— Market Intelligence
— Energy Sector Collaborations

i uropean Union CA l U L
o [aveipmentFung Energy Systems
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What Support is Available?

Free technical support
— 8 Full Time Post Doctoral Researchers

Laboratory Services
— Materials, electrical systems

Workshops and Research Collaboration
Access to KTP & wider research support
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