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PowerDriver passes key milestones towards 
fuel saving through waste heat recovery  
 

 The European Union funded PowerDriver project – a  two-

year research project initiated in February 2012 –  has 

reached a crucial stage  

 Project aims to turn waste heat from combustion engine 

exhaust gas into electricity utilising thermoelectric 

generator (TGEN) technology 

 Simulation work on a potential automotive application 

predicts a TGEN output of 300W and equivalent fuel saving 

over the NEDC drive cycle of 2.5 percent 

 

The PowerDriver project is a European Union funded collaborative research initiative 

involving major UK based end-user organizations Jaguar Land Rover Ltd and Rolls-

Royce PLC together with supply chain  and research and development partners and 

universities. The project is focused on the conversion of energy from combustion engine 

exhaust gas into electricity utilizing thermo electric generator (TGEN) technology. Jaguar 

Land Rover Ltd is interested in technology capable of being applied to petrol engine 

passenger cars while Rolls-Royce PLC is interested in marine applications related to 

diesel engines. 

 

With the completion of simulation work announced today, the PowerDriver project will now 

continue to progress the production of a prototype TGEN design for a Jaguar passenger 

car, which will provide a reduction in fuel consumption and a corresponding decrease in 



 
 
 

carbon dioxide emissions. In parallel, designs will also be developed for two marine diesel 

applications – again, achieving a reduction in fuel consumption and carbon dioxide 

emissions. Both the marine and automotive installations will be designed to enable their 

implementation at a commercially viable cost. 

 

In order to extract the energy from the exhaust gas flow the TGEN has to be mounted 

between two heat exchangers – a hot side heat exchanger and a cold side heat 

exchanger. This is necessary because the thermo electric materials produce energy when 

exposed to a large difference in temperature. In both cases the hot side heat exchanger 

forms part of the exhaust line and the cold side heat exchanger forms part of the engine 

cooling system. 

 

“Thermoelectric generators are a very promising technology that enables the recapture of 

heat energy that would otherwise be lost,” commented Dr. Barri Stirrup, of European 

Thermodynamics Ltd. “The PowerDriver project is an important European research 

collaboration that aims to help bring this technology much closer to commercial 

realization. With the simulation work of the automotive TGEN system indicating a power 

output equating to a very significant fuel saving over the NEDC, the project will now 

progress the design of prototype systems aimed at providing cost-effective 

implementations of this technology.” 

 

“Given the imperative to reduce vehicle carbon dioxide emissions and improving fuel 

economy, Ricardo is actively pursuing a range of new technologies aimed at making the 

combustion engine of the future cleaner and more efficient,” said Ricardo chief technology 

and innovation officer Professor Neville Jackson. “Waste heat lost through the exhaust 

system is one of the greatest sources of inefficiency in current engines and thermo-

electric generation offers a potentially attractive means of harnessing this in the form of 

usable electrical power. We look forward to working with our partners on the PowerDriver 

project to create viable prototype designs for cost-effective implementations of this 

technology.” 

 

Technical challenges 

From a technological perspective the PowerDriver project has a number of challenging 

areas. For example, the thermoelectric materials under consideration for the automotive 

application – both n-type and p-type, to form a couple – are silicide based materials. 

These have a potentially low cost base but need further development to achieve the 



 
 
 

performance and thermal stability required for the application. This is not least due to the 

fact that the TGEN is located within the exhaust line and is subject to significant thermal 

cycling. In addition, the lead telluride based thermo electric materials being investigated 

for the marine application have a proven track record in similar applications but present 

financial and thermal stability issues which need to be overcome. Furthermore, the thermo 

electric generators require electronic controls which also need to be developed to 

maximize output efficiency. The joining of current conductors to the thermo electric 

material also presents issues which will need to be overcome. 

 

Simulation work completed 

Engineering simulation modelling work is necessary to design both the TGEN and the 

heat exchangers to obtain the optimum system performance (euro/watt) and thermal 

stability using Computational Fluid Dynamics (CFD) and Finite Element Analysis (FEA) 

techniques, in addition to achieving volume and weight constraints for the target vehicle. 

Currently this work suggests that a prototype TGEN design can be achieved with a 

predicted performance output of 300W, based on the NEDC operating cycle, which would 

provide a potential fuel saving of up to 2.5% with a comparable reduction in carbon 

footprint. During the remainder of the project, activity will be directed at the production of a 

prototype for evaluation on a hot air test rig to confirm the projected power output 

performance; the cost/watt of power for a complete commercial system will also need to 

be established. This will validate the commercial potential of the system before more 

costly in-vehicle testing is undertaken. 

 

The lead telluride thermo electric materials used for the marine application have proved 

challenging, however, the developed n-type material has achieved electrical performance 

suitable for taking forward into a TGEN design, although cost difficulties have resulted in a 

change to the selected p-type material. Remaining work will centre on the development 

and characterisation of the new material, including the confirmation of a viable 

manufacturing process. The final thermo electrical material couple may include 

functionally graded materials (FGM) which consist of a sandwich of materials in which the 

individual layers are tuned to the temperature profile being experienced. 

 

For further information on the project and to keep up to date with progress, visit the project 

website: www.powerdriver.info  

 

Ends  



 
 
 

NOTES TO EDITORS: 

 
The PowerDriver project consortium includes: European Thermodynamics Ltd, Halyard (M & I) 
Ltd, Rolls-Royce PLC, Ricardo UK Ltd, Intrinsiq Materials Ltd, Queen Mary & Westfield College, 
University of London, and Thermex Ltd of the UK, FCT Systeme GmbH of Germany, Fundacion 
Tecnalia Research & Innovation and Nanoker Research SL of Spain, Ben-Gurion University of the 
Negev, Israel, and Duerre Tubi Style Group Spa of Italy. 
 
The project has received research funding from the European Union, however, this article reflects 
only the author’s views and therefore the European Union is not liable for any use that may be 
made of the information contained therein. 
 
 
European Thermodynamics is based in the UK Midlands and was established in 2001. The 
company specializes in the design, manufacture and supply of bespoke and high performance 
thermal management products for OEM manufactures of enclosure-based electronics and electrical 
equipment. Representing market leading brands & technologies in electronics cooling and heating, 
European Thermodynamics also offers a highly competitive thermal modelling and analysis service 
so solutions can be trialled & optimised for maximum results. 
 
 
Ricardo plc is a global, world-class, multi-industry consultancy for engineering, technology, project 
innovation and strategy. With almost a century of delivering value, we employ over 2300 
professional engineers, consultants and staff. Our people are committed to providing outstanding 
value through quality engineering solutions focused on high efficiency, low emission, class-leading 
product innovation and robust strategic implementation. Our client list includes the world's major 
transportation original equipment manufacturers, supply chain organizations, energy companies, 
financial institutions & governments. Guided by our corporate values of respect, integrity, creativity 
& innovation and passion, we enable our customers to achieve sustainable growth and commercial 
success. For more information, visit www.ricardo.com. 
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