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Real Driving Emissions provides pathway 
to cleaner diesels – Ricardo research   
 

In an extensive and ongoing research project – the initial 

results of which were reported at the JSAE Annual Congress 

earlier this year – Ricardo has demonstrated processes for 

evaluating the emission technologies of diesel cars under the 

forthcoming Real Driving Emissions (RDE) regulations which 

aim to ensure on-road compliance with published type approval 

data for fuel economy and emissions 

 

The Ricardo research project is extremely timely against the backdrop of concern over 

future diesel emissions.  Despite continuing and significant reductions in the legislated 

light-duty diesel vehicle NOx emissions under the European Euro 1 through 5 

regulations of recent years, it has been demonstrated by many researchers that real-

world NOx emissions appear not to have been reduced as significantly. This is one of 

the primary drivers for the proposed introduction of RDE in European Euro 6c 

legislation as early as 2017.  The objective of this proposed regulation is that future 

vehicles certified to a given type approval threshold for NOx output will, subject an 

incremental Conformity Factor to be defined in the regulation, not exceed this level in 

normal on-road driving conditions.  

 

A core aspect of the introduction of RDE testing is on-road vehicle testing using a 

Portable Emissions Measurement System (PEMS) in combination with post-processing 

of the results to include the evaluation of real driving NOx and CO2 emissions. While 

the full and final details of RDE regulations are yet to be fully defined, it is understood 

that reduction of NOx emissions will be required across a wider spectrum of engine 

operating conditions than those of the Euro  5 rules. For this reason, Ricardo believes 

that it is essential to establish a development process that is capable of providing cost-

effective yet RDE compliant powertrain and aftertreatment solutions.  
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Ricardo RDE research objectives 

While planning its RDE research, Ricardo aimed to couple its practical experience of 

PEMS testing with its vehicle simulation capabilities in order to enable assessment of 

different vehicle and aftertreatment systems over a compliant RDE cycle. This 

approach enabled a detailed review of the NOx control performance of the engine and 

aftertreatment systems of each different vehicle configuration, and allowed an 

evaluation of the Conformity Factor. This was generated by analysis using the 

proposed EMROAD and CLEAR data reduction algorithms to assess the PEMS test 

results. Finally the project aimed to study the key contributing factors for RDE results in 

order to further refine the future development process. 

 

Ricardo’s Shoreham Technical Centre provides an ideal location for the type of mixed 

driving that is considered likely to form the basis of RDE regulations, including rural, 

urban, and fast highway roads, and a range of gradients. As such, Ricardo was able to 

define an RDE route comprising all of the likely requirements within a 20km radius of 

the company’s technical centre.  Each engine-vehicle configuration was simulated over 

the NEDC and WLTC cycles in order to provide input to the data reduction tools, and 

the working assumption for legislated NOx limit used was 80 mg/km. Two vehicles 

were used as the basis of the study; a typical C-segment hatchback and a mid-sized 

European SUV.  Within these two classes, a range of aftertreatment technologies was 

assessed for each vehicle in order to assess its likely Conformity Factor under 

projected RDE requirements.  

 

Laboratory based testing of the research vehicles was carried out in the Ricardo 

Vehicle Emissions Research Centre (VERC) which was formally opened at the 

Shoreham Technical Centre in July. This state-of-the-art facility is amongst the most 

advanced vehicle emissions testing laboratories anywhere in the world. Already in high 

demand for today’s testing requirements, the facility is also future-proofed against the 

needs of all projected future regulatory requirements such as RDE. 

 

Work continues to evaluate a wider range of real world driving conditions and to select 

the most cost effective technology as well as considering further vehicle classes and 

emissions legislation environments (e.g. US EPA LEVIII).   
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Future potential 

This Ricardo research project has already effectively demonstrated many of the 

trade-offs associated with how light duty diesel vehicles can be developed in a 

manner compliant with future real driving regulations. In doing so it has demonstrated 

that there are some vehicle and technology combinations that show promise of 

complying with the expected RDE regulations. 

 

As the final regulatory details and deadlines are finalized in the coming months 

therefore, Ricardo is thus ready to assist its clients in developing fully compliant diesel 

vehicles from the moment that RDE is introduced. 

 

For further information on the research described in this press release see: Cost Effective 

Diesel Engine and After-treatment Technology for Future Emissions Control, A Ward, T A 

Downes, R D Sellers, M J Campbell, Ricardo, JSAE Annual Congress, 2015. 

Additional results of relevance to this work are available in: New results from a 2015 PEMS 

testing campaign on a Diesel Euro 6b vehicle, Cécile Favre, Dirk Bosteels, and John May, 

Association for Emissions Control by Catalysts (AECC), Jon Andersson, and Simon de Vries, 

Ricardo, 11th Integer Emissions Summit & AdBlue®Forum Europe 2015,18 June 2015, 

Brussels, Belgium. 

 

Ends   
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NOTES TO EDITORS: 

Ricardo plc is a global, world-class, multi-industry consultancy for engineering, 
technology, project innovation and strategy. 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. With a 
century of delivering excellence and value through technology, our client list includes the 
world's major transportation original equipment manufacturers, supply chain organizations, 
energy companies, financial institutions and 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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