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University of Bath
South West England

Primarily Engineering and Science subjects 
• Mechanical, Civil, Electrical, Chemical, Biology

One of top 10 British Universities

Department of Mechanical Engineering
250 undergraduate masters students per year

Approx 90 PhD students

Mechanical, Automotive, Aerospace, 

Manufacturing and Design

Hydraulics and control

Powertrain and Vehicle Research Centre 
Group of approx. 50 people

Capabilities in all major powertrain elements

System focused

Industrial collaborations
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APC Spoke for Engine System Efficiency

Appointments (Bath, Brighton) announced November 2nd

Co-ordination and facilitation, regional presence

Hub 
Warwick

Engine 
system 
Bath

Combustion 
Brighton

Electrical 
storage 
Warwick

Digital 
Loughborough 

London

Power 
Electronics 
Nottingham



Current Staff

Academic Staff

Prof. Hawley- Engineering Dean

Prof. Chris Brace

Prof. James Turner 

Dr. Sam Akehurst

Dr. Colin Copeland

Dr. Richard Burke

Dr. Chris Bannister

Dr. Kevin Robinson

Research Staff

10 post doctorate researchers

4 technicians

20 PhD students



The majority of research is in collaboration with industry

http://www.orbitaltraction.com/index.html
http://www.orbitaltraction.com/index.html
http://distribution.cummins.com/wps/portal/uk/!ut/p/c5/04_SB8K8xLLM9MSSzPy8xBz9CP0os3hnd0cPE3MfAwP3EDNzAyO_oJBAV5dgQwsjU_1wkA4kFQZ-ga4GRm7GLha-PkZGYUHGEHkDHMDRQN_PIz83Vb8gOzvN0VFREQAVkAxn/dl3/d3/L2dJQSEvUUt3QS9ZQnZ3LzZfQ0dBSDQ3TDAwR1Q2NzAyTlJUUUVEUzE4MjU!/
http://distribution.cummins.com/wps/portal/uk/!ut/p/c5/04_SB8K8xLLM9MSSzPy8xBz9CP0os3hnd0cPE3MfAwP3EDNzAyO_oJBAV5dgQwsjU_1wkA4kFQZ-ga4GRm7GLha-PkZGYUHGEHkDHMDRQN_PIz83Vb8gOzvN0VFREQAVkAxn/dl3/d3/L2dJQSEvUUt3QS9ZQnZ3LzZfQ0dBSDQ3TDAwR1Q2NzAyTlJUUUVEUzE4MjU!/
http://www.mahle.com/MI/home_powertrain.nsf
http://www.mahle.com/MI/home_powertrain.nsf
http://www.google.co.uk/imgres?imgurl=http://www.cartype.com/images/page/BP_logo1.jpg&imgrefurl=http://www.esportsea.com/index.php?s=forums&d=topic&id=126556&h=1720&w=1248&sz=167&tbnid=h8GMTvNiwzMJ::&tbnh=150&tbnw=109&prev=/images?q=BP+logo&hl=en&sa=X&oi=image_result&resnum=3&ct=image&cd=1
http://www.google.co.uk/imgres?imgurl=http://www.cartype.com/images/page/BP_logo1.jpg&imgrefurl=http://www.esportsea.com/index.php?s=forums&d=topic&id=126556&h=1720&w=1248&sz=167&tbnid=h8GMTvNiwzMJ::&tbnh=150&tbnw=109&prev=/images?q=BP+logo&hl=en&sa=X&oi=image_result&resnum=3&ct=image&cd=1
http://www.google.co.uk/url?sa=i&rct=j&q=JLR logo&source=images&cd=&cad=rja&docid=fKeJ5Mz3IO4YWM&tbnid=ZU53X1w5nsHR6M:&ved=0CAUQjRw&url=http://www.stockex.co.uk/boost-for-car-industry-as-jlr-sign-new-deal/&ei=f34xUvX-IsqGswa8uICYCw&psig=AFQjCNEBOwK4bukIp4IcEUMXubBa-pLncA&ust=1379061713143361
http://www.google.co.uk/url?sa=i&rct=j&q=JLR logo&source=images&cd=&cad=rja&docid=fKeJ5Mz3IO4YWM&tbnid=ZU53X1w5nsHR6M:&ved=0CAUQjRw&url=http://www.stockex.co.uk/boost-for-car-industry-as-jlr-sign-new-deal/&ei=f34xUvX-IsqGswa8uICYCw&psig=AFQjCNEBOwK4bukIp4IcEUMXubBa-pLncA&ust=1379061713143361
http://www.google.co.uk/url?sa=i&rct=j&q=Shell logo&source=images&cd=&cad=rja&docid=zTUFdD_FL_fZcM&tbnid=KQ-IUVpepM1ezM:&ved=0CAUQjRw&url=http://logos.wikia.com/wiki/File:Shell_logo.jpg&ei=_H4xUtbAAsmMtAbN3oDwAQ&psig=AFQjCNGkAWvRMnO5d13raxZMtSGjzS1I7Q&ust=1379061808449957
http://www.google.co.uk/url?sa=i&rct=j&q=Shell logo&source=images&cd=&cad=rja&docid=zTUFdD_FL_fZcM&tbnid=KQ-IUVpepM1ezM:&ved=0CAUQjRw&url=http://logos.wikia.com/wiki/File:Shell_logo.jpg&ei=_H4xUtbAAsmMtAbN3oDwAQ&psig=AFQjCNGkAWvRMnO5d13raxZMtSGjzS1I7Q&ust=1379061808449957
http://www.google.co.uk/url?sa=i&rct=j&q=Lotus engineering logo&source=images&cd=&cad=rja&docid=ckI6vFeOAIYe9M&tbnid=pD0UtF6DzLAjuM:&ved=0CAUQjRw&url=http://www.imeche.org/membership/professional-development-and-cpd/professional-development/Support-for-apprentices/approved-company-schemes&ei=XX8xUoyxBNKGswa3hYCIDw&psig=AFQjCNG3GQoZaza_tLGpYwDa9bcwsM7E2g&ust=1379061975624485
http://www.google.co.uk/url?sa=i&rct=j&q=Lotus engineering logo&source=images&cd=&cad=rja&docid=ckI6vFeOAIYe9M&tbnid=pD0UtF6DzLAjuM:&ved=0CAUQjRw&url=http://www.imeche.org/membership/professional-development-and-cpd/professional-development/Support-for-apprentices/approved-company-schemes&ei=XX8xUoyxBNKGswa3hYCIDw&psig=AFQjCNG3GQoZaza_tLGpYwDa9bcwsM7E2g&ust=1379061975624485
http://www.google.co.uk/url?sa=i&rct=j&q=TATA motors logo&source=images&cd=&cad=rja&docid=jhoUZ-gWnm7tBM&tbnid=SGnSYIuunwePoM:&ved=0CAUQjRw&url=http://www.tatamotors.co.th/en/news-detail.php?c=194&ei=638xUqLpCczBswbl1oCIDw&psig=AFQjCNEgXH6LdoVzNMoCYL-1lLDLikvksQ&ust=1379062105297171
http://www.google.co.uk/url?sa=i&rct=j&q=TATA motors logo&source=images&cd=&cad=rja&docid=jhoUZ-gWnm7tBM&tbnid=SGnSYIuunwePoM:&ved=0CAUQjRw&url=http://www.tatamotors.co.th/en/news-detail.php?c=194&ei=638xUqLpCczBswbl1oCIDw&psig=AFQjCNEgXH6LdoVzNMoCYL-1lLDLikvksQ&ust=1379062105297171
http://www.google.co.uk/url?sa=i&rct=j&q=Tehcnology strategy bnoard logo&source=images&cd=&cad=rja&docid=-sAxxXth6hZbcM&tbnid=8msncJvQHg9RxM:&ved=0CAUQjRw&url=http://www.ravenht.org.uk/pages/sub-page-1.html&ei=VocxUv2qCsnAtQbok4HQDQ&psig=AFQjCNHgcGxNOXiRCcZkbrhZmzolDmHEUg&ust=1379063976205838
http://www.google.co.uk/url?sa=i&rct=j&q=Tehcnology strategy bnoard logo&source=images&cd=&cad=rja&docid=-sAxxXth6hZbcM&tbnid=8msncJvQHg9RxM:&ved=0CAUQjRw&url=http://www.ravenht.org.uk/pages/sub-page-1.html&ei=VocxUv2qCsnAtQbok4HQDQ&psig=AFQjCNHgcGxNOXiRCcZkbrhZmzolDmHEUg&ust=1379063976205838
http://www.google.co.uk/url?sa=i&rct=j&q=hieta technologies logo&source=images&cd=&cad=rja&docid=IDI7Dy3_ySj-6M&tbnid=JKT14aQ1U_wnjM:&ved=0CAUQjRw&url=http://www.sciencecitybristol.com/pages/31-innovation-showcase/items/402-hieta&ei=HowxUtb7EcPJtQbTtoDYCA&psig=AFQjCNH4zxPddH2ldDMlJecNww1FILizow&ust=1379065241453835
http://www.google.co.uk/url?sa=i&rct=j&q=hieta technologies logo&source=images&cd=&cad=rja&docid=IDI7Dy3_ySj-6M&tbnid=JKT14aQ1U_wnjM:&ved=0CAUQjRw&url=http://www.sciencecitybristol.com/pages/31-innovation-showcase/items/402-hieta&ei=HowxUtb7EcPJtQbTtoDYCA&psig=AFQjCNH4zxPddH2ldDMlJecNww1FILizow&ust=1379065241453835
http://www.google.co.uk/url?sa=i&rct=j&q=torotrak+logo&source=images&cd=&cad=rja&docid=GDdcTI0c-3QzEM&tbnid=Mjnu6KtSj4j5CM:&ved=0CAUQjRw&url=http://autoconf.co.uk/&ei=dI8xUo7bCILWtAb6nYDQBg&bvm=bv.52109249,d.Yms&psig=AFQjCNEDvUdaCQ1t9TIYXQA2kcF8F-4gRg&ust=1379066046515609
http://www.google.co.uk/url?sa=i&rct=j&q=torotrak+logo&source=images&cd=&cad=rja&docid=GDdcTI0c-3QzEM&tbnid=Mjnu6KtSj4j5CM:&ved=0CAUQjRw&url=http://autoconf.co.uk/&ei=dI8xUo7bCILWtAb6nYDQBg&bvm=bv.52109249,d.Yms&psig=AFQjCNEDvUdaCQ1t9TIYXQA2kcF8F-4gRg&ust=1379066046515609
http://www.google.co.uk/url?sa=i&rct=j&q=cp engineering logo&source=images&cd=&cad=rja&docid=jposrnpU79U2tM&tbnid=WdxLnBlPpJWumM:&ved=0CAUQjRw&url=http://www.sierrainstruments.com/library/pressreleases/sierra-aquires-uk-based-cp-engineering&ei=JZAxUuS9N8rCtQauxICgAw&bvm=bv.52109249,d.Yms&psig=AFQjCNHfl3EUBKi12cYMOis00HLvglNVJw&ust=1379066250722918
http://www.google.co.uk/url?sa=i&rct=j&q=cp engineering logo&source=images&cd=&cad=rja&docid=jposrnpU79U2tM&tbnid=WdxLnBlPpJWumM:&ved=0CAUQjRw&url=http://www.sierrainstruments.com/library/pressreleases/sierra-aquires-uk-based-cp-engineering&ei=JZAxUuS9N8rCtQauxICgAw&bvm=bv.52109249,d.Yms&psig=AFQjCNHfl3EUBKi12cYMOis00HLvglNVJw&ust=1379066250722918
http://www.google.co.uk/url?sa=i&rct=j&q=borg warner logo&source=images&cd=&cad=rja&docid=CrQf0ZT9QzrDoM&tbnid=93T_9T789S7CUM:&ved=0CAUQjRw&url=http://www.turbocharger-solutions.co.uk/borgwarner&ei=m5AxUui-JYWbtAaS8ICACQ&bvm=bv.52109249,d.Yms&psig=AFQjCNF5KNxw4mcyTFZ1iZPTrJyRWZqmMA&ust=1379066377484900
http://www.google.co.uk/url?sa=i&rct=j&q=borg warner logo&source=images&cd=&cad=rja&docid=CrQf0ZT9QzrDoM&tbnid=93T_9T789S7CUM:&ved=0CAUQjRw&url=http://www.turbocharger-solutions.co.uk/borgwarner&ei=m5AxUui-JYWbtAaS8ICACQ&bvm=bv.52109249,d.Yms&psig=AFQjCNF5KNxw4mcyTFZ1iZPTrJyRWZqmMA&ust=1379066377484900


Dynamic test cell 2
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Ultraboost – Extreme downsizing



Electric Machine Test Facility



Turbocharger Gas Stand



Turbocharger Test Facility
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TURBINE/HOT MODULE

COMPRESSOR MODULE
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Pulsating Flow Facility



Engine driven gas-stand
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• Engine based test stand allowing independent control of compressor/turbine

• External boosting system provides combustion air

• Backpressure valve controls compressor

Boost rig controls 

• inlet manifold 

pressure/turbine 

mass flow

• Inlet manifold

• turbine inlet 

temperature

Back pressure valves 

• Fast actuating valve 

for dynamic tests

• Slow valve for better 

flow control

Engine speed controls 

• Mass flow

• Turbine pulsation 

frequency



Capabilities: Simulation

Matlab/ Simulink

1D Gas-Dynamic Simulation

Ricardo-Wave

GT-Power

Computational Fluid Dynamics 

ANSYS CFX

CD-ADAPCO, Star CCM+

Access to University of Bath HPC system
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Centre for Low Emissions Vehicle Research (CLEVeR)



Overview of Capabilites

Background

Facility initially established through £1million 

EPSRC grant in 1997

15 years successful collaborative research 

Developed tools and techniques to improve 

testing precision, notably in partnership with BP, 

Ford

EPSRC Equipment grant in 2014 allowed £2.5 

million investment to modernise the facility

Bridge the gap between the real world and the 

laboratory



Scientific aim

Closing the gap between real world vehicle 

operation and the laboratory

This requires three key facets, precision, 

flexibility and data availability

when combined, these properties enable 

observation of the interactions between real 

usage factors and the widest possible range of 

new technologies. 

This capability is needed to maximize the 

benefits offered by novel powertrain technologies 

and to develop tools and techniques to address 

real world performance challenges 



Areas of Scientific Activity

Future Fuels

Next Generation EV, HEV

Real World Emissions, Driver Behaviour and 

Styles

Vehicle Systems Integration and Improved 

Controls



Centre for Low Emissions Vehicle Research

Four wheel drive dynamometer

Robot driver with real driving characteristics and direct 

mode for mapping

Wheel torque measurement and control

Comprehensive raw emissions measurements

In cylinder measurements

Battery emulation and EV instrumentation

Full PCM access

-10 to +50C temperature control

Full frontal area road speed air flow

Humidity control, Combustion air conditioning 

Altitude simulation?



Operating point control options

1. Vehicle model, tractive effort & rolls 

speed feedback – business as usual

2. Vehicle and tyre model, wheel torque & 

speed feedback – high precision

3. Vehicle, tyre, transmission model -

engine torque & speed feedback –

future aim



Access and Charging Model

Target access split is 75% academic, 25% 

industrial users, access allocated according to 

priorities set by Management Board to 

encourage high quality science, collaboration, 

impact and innovation.

12 weeks/year for business

4 weeks for SMEs, part funded by voucher intially

8 weeks for larger companies

32 weeks for academic use

6 weeks for academic groups/trials, part funded by 

voucher initially

28 weeks for longer term research programmes @ FEC



Furture plans

New Institute for Powertrain Systems in the 

planning stage

Designed to allow improved academic/industrial 

collaboration

Improved training for undergraduates, masters and PhD

Co-location of industrial collaborators

Aligned with APC aim to build UK automotive 

infrastructure

Allows us to rationalise and expand our facilities



Contact

Chris Brace FIMechE

Professor of Automotive 

Propulsion

Deputy Director, Powertrain 

and Vehicle Research Centre

University of Bath

BA2 7AY

+44 1225 386731

C.J.Brace@Bath.ac.uk


