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Lean Gasoline Engine with 
Matching Aftertreatment 
System
Authors: Richard Osborne; Andrew Lane; Niall 
Turner; Jeremy Gidney

Ricardo; Jaguar Land Rover; Johnson Matthey
MTZ Worldwide, Apr 2020, Vol. 81, Issue 4

In gasoline engines, lean combustion offers a way to reduce 
CO2 emissions, but requires the use of a complex exhaust gas 
aftertreatment system. 

Ricardo is working on a lean concept for gasoline engines as 
part of the PaREGEn project and presents the results.

In the PaREGEn project, a lean-homogeneous combustion 
system has been developed, incorporating direct injection, 
high-tumble ports and a high-energy ignition system. This 
combustion system has been implemented in a 2-litre four-
cylinder engine with a CVVL system, a VNT turbocharger and an 
e-compressor. 

Additionally, an aftertreatment system suitable for full RDE 
compliance with this stoichiometric/lean switching engine 
has been developed, including control of lean NOx emissions 
and particle emissions down to 10 nm diameter. The lean 
NOx reduction is facilitated by an LNT in combination with a 
downstream active SCR system. 

The project is on track to deliver the 15% reduction in vehicle 
CO2 emissions sought by the Horizon 2020 program through 
a combination of physical prototype testing and analytical 
approaches. Particle Reduced, Efficient Gasoline Engines 
(PaREGEn).

The Value of Connected 
Services
Authors: Robert Camm; Murtuza Ali; Mike Blyth 

Ricardo Strategic Consulting
Ricardo Strategic Consulting, May 2020, White Paper

Improvements in mobile communication technology 
combined with the expectations of the ‘always on’ generation 
of consumers is leading to a rapid increase in the number 
of connected vehicles on the road. Beyond immediate 
improvements in consumer experience and safety & security 
features, vehicle connectivity presents significant opportunities 
for monetisation of services.

A whole new ‘ecosystem’ is emerging for connected services 
and this market is predicted to increase more than six-fold over 
the next decade.

This white paper presents examples of upstream and 
downstream connected vehicle services, their potential value 
for vehicle manufacturers, and the key challenges OEMs face in 
adjusting their business models.

Contents:
• Global automotive trends
• Connected vehicle ecosystem
• Value of connected vehicle services
• Global market for connected vehicle services
• Today’s value chain
• Implications for OEM

Challenges Associated 
with Mounting System 
Design for EV Applications
Authors: Marco Poggi; Matt Maunder  

Ricardo
Webinar – Elastomer use in Electric Vehicles, 3 Jul 2020, The Institute 
of Materials, Minerals and Mining (IOM3)

Ricardo has extensive experience of powertrain mounting 
systems for internal combustion engines. 

This has been extended to build a process to optimise 
powertrain mounting systems for electric vehicles, where the 
focus is now on prioritising modal tuning and torque reaction 
capability, accounting for flexible powertrain behaviour, whilst 
deemphasising the isolation of torque recoil vibrations.

Contents:
• Review of ICE Powertrain Mounting System Requirements
• EV Powertrain Mounting System Requirements
• Conclusions

 

Fuel Effects on Regulated 
and Unregulated 
Emissions from Three 
Light-Duty Euro 5 and 
Euro 6 Diesel Passenger 
Cars

Authors: Rod Williams; Roland Dauphin; Jon 
Andersson; Pauline Ziman; John Rogerson; Heather 
Hamje

Shell Global Solutions; CONCAWE; Ricardo; PHS Consulting; 
INCIBI
SAE 2020-01-2147

Substantial advances in European road vehicle emissions have 
been achieved over the past 3 decades driven by strengthening 
revisions in emissions legislation and enabled by advances in fuel 
and vehicle engine and emissions control technologies. 

As both vehicle technology and emissions legislation in 
Europe continue to evolve, Concawe has conducted a study 

to examine the opportunities that fuels can provide to further 
reduce emissions from light-duty Diesel passenger cars. 

Three European diesel cars spanning Euro 5, Euro 6b and Euro 
6d-TEMP emissions certification levels have been tested over 
cold-start WLTC cycles with 6 fuels: an EN590-compliant B5, a 
bio-derived EN15940-compliant paraffinic diesel, a 50:50 blend 
of the aforementioned fuels, a low density petroleum-derived 
B5, a B30 and the same B30 additized with a high dose of cetane 
number improver. 

Results have shown that low density fuels with high hydrogen 
to carbon (H/C) ratio are capable of delivering benefits in 
tank-to-wheels CO2, CO, HC, other greenhouse gases and NOx, 
whereas no further benefits were measured in NH3 or in PN at 
the low baseline levels produced by the vehicles. 

Compared to B5, B30 gave a significant increase in NOx at 
the tailpipe from the Euro 5 car and engine-out from the Euro 
6d-TEMP car but no tailpipe detriments in NOx were measurable 
in either of the Euro 6 cars, due to the good performance of their 
NOx aftertreatment devices. 

The latter results show that some fuel qualities previously 
important to control emissions such as PN or NOx have become 
less impactful with the latest engine technologies. 

The addition of cetane number improver to the B30 did not 
reduce NOx. 

The findings suggest that high H/C ratio diesel fuels could 
offer benefits to both emissions affecting local air quality and to 
greenhouse gas emissions on a Tank-to-Wheels basis. 

The addition of higher FAME levels to fuels can be used to 
increase renewable fuel contribution resulting in no penalty in 
NOx emissions from newer technology vehicles.

Compatibility of these fuels with the existing vehicle fleet 
would require further specific consideration.
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Predictive CFD Auto-
Tuning Approach for 
In-Cylinder Simulations 
of Two Smallbore LDD 
Engines

Authors: Daniel Nsikane; Konstantina Vogiatzaki; 
Robert Morgan; Kenan Mustafa; Andy Ward 

University of Brighton; Ricardo
SAE 2019-24-0033

Tightening emission regulations and accelerating production 
cycles force engine developers to shift their attention towards 
virtual engineering tools. 

When simulating in-cylinder processes in commercial LDD 
DI engine development, the trade-off between run time and 
accuracy is typically tipped towards the former. High-fidelity 
simulation approaches which require little tuning would be 
desirable but require excessive computing resources. For this 
reason, industry still favours low-fidelity simulation approaches 
and bridges remaining uncertainties with prototyping and 
testing. 

The problem with low-fidelity simulations is that 
simplifications in the form of sub models introduce multi variable 
tuning parameter dependencies which, if not understood, 
impair the predictive nature of CFD simulations.

In previous work, the authors have successfully developed 
a boundary condition dependent input parameter table. This 
parameter table showed outstanding results for lab-scale 
experiments for over 40 varying operating conditions. 

The objective in this paper is first to identify the necessary 
considerations to adjust for the inherent differences between 
lab-scale and real engine conditions and then implement this 
parameter table into industry relevant conditions. 

With this approach the appropriate simulation setup for a 
real EU6 diesel engine can be predefined by the boundary 
conditions without previous tuning iterations. 

The performance of the simulation will be assessed based on 
its capability to match experimental heat release and chamber 
pressure data. 

The approach shown here has the potential to remove the 
necessity of lengthy tuning iterations and lays the groundwork 
for novel auto-tuned and predictive in-cylinder simulations.

Inner-Insulated 
Turbocharger Technology 
to Reduce Emissions and 
Fuel Consumption from 
Modern Engines

Authors: Richard Burke; Yang Liu; Ramkumar 
Vijayakumar; Jurgen Werner; Joshua Dalby 

University of Bath; BorgWarner Turbo Systems; Ricardo
SAE 2019-24-0184 

Reducing emissions from light-duty vehicles is critical to meet 
current and future air quality targets. With more focus on real 
world emissions from light-duty vehicles, the interactions 
between engine and exhaust gas aftertreatment are critical. 
For modern engines, most emissions are generated during the 
warm-up phase following a cold start. 

For diesel engines this is exaggerated due to colder exhaust 
temperatures and larger aftertreatment systems. The De-
NOx aftertreatment can be particularly problematic. Engine 
manufacturers are required to take measures to address 
these temperature issues which often result in higher fuel 
consumption (retarding combustion, increasing engine load or 
reducing the diesel air-fuel ratio).

In this paper we consider an inner-insulated turbocharger 
as an alternative, passive technology which aims to reduce the 
exhaust heat losses between the engine and the aftertreatment.

Firstly, the concept and design of the inner-insulated 
turbocharger is presented. A transient 3D

CFD/FEM (Computation Fluid Dynamics/Finite Element 
Modelling) simulation is conducted and predicts that external 
heat losses will be reduced by 70% compared to a standard 
turbocharger, i.e. non-insulated turbocharger. 

A 1D modelling methodology is then presented for capturing 
the behaviour of the inner-insulated turbocharger. This is 
important as conventional models based on isentropic efficiency 
maps cannot accurately predict turbine outlet temperature. 

The alternative model is essential to demonstrate benefits in 
system-level simulations. 

Experimental results are presented from a transient air-path 
testing facility to validate the 1D model and demonstrate the 
characteristics of the inner-insulated turbocharger. 

Finally, the validated 1D model is used within a powertrain 
optimization simulation to demonstrate an improvement in fuel 
consumption for iso-NOx emissions over a low load city cycle of 
up to 3%.

The work was conducted under the THOMSON project 
which has received funding from the European Union’s Horizon 
2020 Program for research, technological development and 

demonstration under Agreement no. 724037. The project aims to 
increase the market penetration of 48V hybrid vehicles. 

 

Hybrid Powertrain 
Technology Assessment 
Through an Integrated 
Simulation Approach

Authors: Joshua Dalby; Fabien Fiquet; Andrew 
Ward; Harald Stoffels; Richard Burke; Naroa Zaldua-
Moreno; Matthias Neveling; Yang Liu; Lorenzo Pace

Ricardo; Ford Werke; University of Bath; Continental; 
Schaeffler
SAE 2019-24-0198

Global automotive fuel economy and emissions pressures mean 
that 48V hybridisation will become a significant presence in the 
passenger car market. 

The complexity of powertrain solutions is increasing in 
order to further improve fuel economy for hybrid vehicles and 
maintain robust emissions performance. 

However, this results in complex interactions between 
technologies which are difficult to identify through traditional 
development approaches, resulting in sub-optimal solutions for 
either vehicle attributes or cost. 

The results presented in this paper are from a simulation 
programme focussed on the optimisation of various advanced 
powertrain technologies on 48V hybrid vehicle platforms. 

The technologies assessed include an electrically heated 
catalyst, an insulated turbocharger, an electric water pump and 
a thermal management module. The novel simulation approach 

undertaken uses an integrated toolchain capturing thermal, 
electrical and mechanical energy usage across all powertrain 
sub-systems. Through integrating 0D and 1D sub-models into 
a single modelling environment, the operating strategy of the 
technologies can be optimised while capturing the synergies 
that exist between them. 

This approach enables improved and more informed cost/
benefit ratios for the technologies to be produced and better 
attributes by identifying the optimum strategy for the vehicle. 

The results show the potential for CO2 reductions in the range 
of 2-5% at no additional cost, through co-optimisation of the 
technologies in a single simulation environment. 

The simulation work forms part of the THOMSON project, a 
collaborative research project aiming to develop cost effective 
48V solutions, in order to reduce the environmental impact of 
the transportation sector.

A Process for an Efficient 
Heat Release Prediction 
at Multiple Engine Speeds 
and Valve Timings in the 
Early Stage of Gasoline 
Engine Development

Authors: Christian Rota; Robert Morgan; Richard 
Osborne; David Mason; Morgan Heikal; Andrea 
Matrisciano; Kenan Mustafa 

Ricardo; University of Brighton; LOGE
SAE 2019-24-0085 

The increasing need for cleaner and more efficient combustion 
systems has promoted a paradigm shift in the automotive 
industry. Virtual hardware and engine calibration screening at 
the early development stage, has become the most effective 
way to reduce the time necessary to bring new products to 
market. 

Virtual engine development processes need to provide 
realistic engine combustion rate responses for the entire engine 
map and for different engine calibrations. Quasi Dimensional (Q-
D) combustion models have increasingly been used to predict 
engine performance at multiple operating conditions. 

The physics-based Q-D turbulence models necessary to 
correctly model the engine combustion rate within the Q-D 
combustion model framework are a computationally efficient 
means of capturing the effect of port and combustion chamber 
geometry on performance. 



6 Ricardo – Creating a world fit for the future Ricardo – Creating a world fit for the future 7

Ricardo Automotive Technical Publications, Press Releases and Webinars 2020Ricardo Automotive Technical Publications, Press Releases and Webinars 2020

A rigorous method of correlating the effect of air motion 
on combustion parameters such as heat release is required to 
enable novel geometric architectures to be assessed to deliver 
future improvements in engine performance.

A previously assessed process using a combination of a 
0-D combustion Stochastic Reactor Model (SRM), provided by 
LOGESoft, a 1-D engine system model and non-combusting, 
‘cold’ CFD is used. The approach uses a single baseline CFD run 
and a user developed scalar mixing time (τSRM) response to 
quickly predict the Rate of Heat Release (RoHR). 

In this work, the physically based response for τSRM has been 
further developed to consider the effect of Variable Valve Timing 
(VVT) for a variety of engine operating conditions. 

Cold CFD and 1-D engine simulations have initially been 
carried out to investigate changes in Turbulent Kinetic Energy 
(k) and its dissipation (ε) caused by VVT changes, allowing the 
engine Rate of Heat Release (RoHR) to be predicted. 

The change in the intake flow velocity was correlated to 
the scalar mixing time, τSRM resulting in a good engine RoHR 
prediction at the explored conditions.

Lubricant Impact on 
Friction by Engine 
Component: A Motored 
Friction Tear Down 
Assessment of a 
Production 3.6L Engine

Authors: Enrique Lizarraga-Garcia; Tony Davenport; 
Phil Carden; Andrew de Vries; Stephen Cakebread; 
Sarah Remmert; Robert Mainwaring 

Shell Global Solutions; Ricardo
SAE 2019-01-2239

Worldwide, Fuel Economy (FE) legislation increasingly influences 
vehicle and engine design, and drives friction reduction. The 
link between lubricant formulation and mechanical friction is 
complex and depends on engine component design and test 
cycle. 

This Motored Friction Tear Down (MFTD) study characterizes 
the friction within a 3.6L V6 engine under operating conditions 
and lubricant choices relevant to the legislated FE cycles. The 
high-fidelity MFTD results presented indicate that the engine is a 
low-friction engine tolerant of low viscosity oils.

Experiments spanned four groups of engine hardware 
(reciprocating, crankshaft, valve train, oil pump), five lubricants 
(four candidates referenced against an SAE 0W-20) and five 
temperature regimes. 

The candidate lubricants explored the impact of base oil 
viscosity, viscosity modifier (VM) and friction modifier (FM) 
content. 

The results indicate that (i) a prototype SAE 0W-8 fluid 
generated the largest overall reduction in friction, (ii) the valve 
train group responded well to FM content, and (iii) an SAE 
0W-20 with alternative VM performed remarkably well at low 
temperatures (-7°C to 30°C). 

In order to understand the significance of that engine friction 
reduction at the overall vehicle level, the data was used to 
compare energy usage predictions of a mid-size crossover Sport 
Utility Vehicle (SUV) equipped with the studied engine over the 
FTP75 and HWFET legislative cycles. 

In those simulations, the SAE 0W-8 indicated a potential 
energy usage reduction of 1.1% and 0.8% over the FTP75 and 
HWFET, respectively. 

This collaborative project illustrates how (i) engine 
components’ contributions vary significantly with operating 
conditions, (ii) optimal fluid formulations differ among 
engine components and cycles, challenging final formulation 
choice, and (iii) a co-engineered design of hardware and fluid 
components could assist Original Equipment Manufacturers 
(OEMs) in meeting legislative FE targets.

Understanding Sub and 
Supercritical Cryogenic 
Fluid Dynamics in 
Conditions Relevant to 
Novel Ultra Low Emission 
Engines

Authors: Jaya Madana Gopal; Giovanni Tretola; 
Robert Morgan; Guillaume de Sercey; Andrew Atkins; 
Konstantina Vogiatzaki

University of Brighton; Ricardo Innovations
Energies, Jun 2020, Vol. 13, Issue 12, Paper 3038, 33 refs

In this paper we provide insight into the thermophysical 
properties and the dynamics of cryogenic jets. The motivation of 
the work is to optimise the use of cryogenic fluids in novel ultra 
low emission engines. 

For demonstration, we use conditions relevant to an internal 
combustion engine currently being developed by Dolphin N2 
and the University of Brighton, the CryoPower recuperated split 
cycle engine (RSCE). 

The principle of this engine is a split-cycle combustion 
concept which can use cryogenic injection in the compression 
cylinder to achieve isothermal compression and thus help 
maximise the efficiency of the engine. 

Combined experimental and numerical findings are presented 
and the effects of atomisation dynamics of the LN2 are explored 
at both sub- and supercritical conditions in order to cover 
different pressure and temperature conditions representative 
of the engine compression cycle. For subcritical regimes, we 
observe that the appearance of the jet coincides with the 
predicted atomisation regimes based on the Weber, Ohnesorge 
and Reynolds numbers for other common fluids. 

For the modelling of supercritical jets, a new methodology 
within OpenFoam which accounts for Real Fluid 
Thermodynamics has been developed and the jet behaviour 
under various pressure and temperature conditions has been 
investigated. 

To our knowledge this is the first study where a cryogenic 
spray process evolution is examined for conditions relevant to 
the ones prevailing in a compression chamber accounting for 
both sub and supercritical conditions.

Using Design of 
Experiments to Size and 
Calibrate the Powertrain 
of Range-Extended 
Electric Vehicle
Authors: Ran Bao; James Baxter; Pascal Revereault

Ricardo
SAE 2020-01-0849 

A Range-Extended Electric Vehicle (REEV) usually has an auxiliary 
power source that can provide additional range when the 
main Rechargeable Energy Storage System (RESS) runs out. The 
range extender can be a fuel cell, a gas turbine, or an Internal 
Combustion Engine (ICE) bolted to a generator. 

Sizing the powertrain for a REEV is primarily to investigate the 
relationship between the capacity of the main RESS and the 
power rating of the range extender. 

Worldwide harmonized Light vehicles Test Procedures (WLTP) 
introduced a Utility Factor (UF) which is a curve used to calculate 
the weighted test results for the Off-Vehicle Charging-Hybrid 
Electric Vehicle (OVC-HEV) from the measured Charge Depleting 
(CD) mode range result, and the Charge Sustaining (CS) mode 
Fuel Consumption (FC). 

Therefore, the RESS capacity, the range extender power rating, 
the control strategy, and the UF are the key factors affecting the 
weighted FC of a REEV on the test cycle. 

The aim of this study is to demonstrate a fast approach to 
develop REEV powertrain concepts. It can size the capacity of 
the RESS (assumed electric battery for this paper), the power 
rating of the range extender and meanwhile consider the 
control strategy and the UF for a REEV, using simulation and 
Design of Experiments (DoE) tools.

For the selected REEV powertrain, a DoE test matrix of the 
battery capacity, range extender power rating, and control 
strategy was created. The test cases were then imported into the 
simulation environment to perform the driving cycle simulations. 

After that, the simulation results (along with the UF) were used 
to calculate the weighted FC. 

Finally, a REEV weighted FC emulator model was created 
and interrogated using model visualisation and optimisation 
methods. 

Furthermore, the weighted FC’s calculated by using different 
regional Utility Factors were compared and discussed.
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AutoPR20.01 

Ricardo Press Release

AI Technology and Expert 
Curation Makes RiCKTM 
the Ideal Tool for Effective 
Research
The launch of Ricardo’s new RiCKTM online research package 
provides a highly effective tool for objective, artificial intelligence 
driven, expert curated research – providing subscribers with 
trustworthy technical insights to guide more efficient and 
better-informed decision making

 Benefiting from machine learning and under continuous 
development by Ricardo to expand the scope of data capture 
and processing of value-added information, RiCK is a highly 
advanced database and online research package, curated 
by subject matter experts and focussed on the international 
automotive, transport engineering and energy sectors. The 
package, which is being launched this week by Ricardo, enables 
subscribers to find trusted secondary sources and technical 
research content quickly and efficiently. Combining the latest 
in AI technology and sophisticated curation by Ricardo’s 
knowledge management team, the system is available in a range 
of packaged configurations in order to match the technical 
research requirements and budgets of subscribers.

 At the core of the RiCK service is the database, which is 
continuously updated and refreshed with the latest research 
publications, and contains over 300,000 abstracted references 
from trusted sources, including industry-leading papers and 
articles from the automotive, transport engineering and energy 
sectors. RiCK abstracted content includes technical conference 
papers, journal articles, industry reports, white papers and press 
releases. Over 500 new entries are added and curated for the 
benefit of technical teams each month.

 The RiCK news service provides tailored specialist news 
content, aggregated from over 80,000 news sources by artificial 
intelligence and expertly curated by Ricardo’s technical and 
information and knowledge management teams. This service 
is ideal for thought leadership and competitor analysis projects, 
allowing customers to keep up to date in specialist areas of 
technical expertise and endeavour.

 Also available are a collection of technology roadmaps 
produced by Ricardo experts, which analyse and project the 
likely evolution of a range of technologies to 2030 and beyond. 
These roadmaps cover the broad future of mobility, including 
that of passenger cars and commercial vehicles, and the role of 
automation and electrification.

 In the higher service level packages, RiCK subscribers have 
access to trusted information specialists to assist more complex 
search requirements. The RiCK team combines years of research 
and insight experience in the use of Boolean, natural language 

and key word search techniques to help customers find the 
most appropriate, useful and actionable information.

 “The launch of the Ricardo RiCK system provides customers 
with a highly effective package that can save time and improve 
the effectiveness of technical, market and competitor research 
within the international automotive, transport engineering 
and energy sectors,” commented Ricardo head of knowledge 
and technology strategy Angela Johnson. “This new database 
and package of associated information and research services 
uses AI technology to capture and process information from 
an extremely broad range of sources, and combines this with 
the technical knowledge of the company’s many subject 
matter experts, and the curation expertise of our knowledge 
management team. Available in a range of different service 
levels, I believe that RiCK will provide a highly valuable tool to 
help subscribers improve the effectiveness, efficiency and the 
speed of their research efforts.” 

 For more information on RiCK and the subscription packages 
available, visit: 

https://ricardo.com/services/centre-of-knowledge/rick-
information-database

AutoPR20.02

Ricardo Press Release

Ricardo Delivers 
Production Transmission 
Control Software to CEVT
CEVT (China Euro Vehicle Technology AB) is a Swedish-based 
innovation centre that develops mobility solutions for the Geely 
Group brands – Ricardo was selected by CEVT to deliver the 
crucial safety-critical transmission control software for a 7-speed 
dual clutch transmission with a lead 2020 model year application 
in a compact luxury crossover SUV 

Ricardo developed the software according to a ‘systemized 
track’ approach, in which the vehicle level requirements were 
used to define the software of the transmission controller. 
A thorough approach to software engineering was used, 
conforming to industry standard ‘A-Spice Level 2’. This included 
testing at a software module, transmission system and vehicle 

level, and providing full traceability between the specification 
of each vehicle-level requirement, the point at which it has 
been implemented in software, and the test procedures and 
results. This approach is key to providing a long-term robust and 
maintainable production software implementation.  

 In addition to the above, the control software was developed 
according to ISO26262 (Road vehicles – Functional safety) to 
provide in-built monitoring functionality to ensure that, in the 
event of software- or hardware-related fault, the maximum 
operational availability of the transmission is maintained that is 
compatible with its safe operation.

 “Ricardo is pleased to have been able to deliver the 
production software for CEVT’s DCT in its vehicle product,” 
commented Ricardo project director, Andy Beaumont. 
“Production software engineering for road vehicles requires a 
robust and systemic approach to ensure the required level of 
operational performance, fault tolerance and safety, while also 
providing the flexibility required of a modern automotive model 
year product development programme. This is an area in which 
Ricardo excels and aims to maintain its position at the forefront 
of technology as, through electrification and hybridization, the 
software demands of vehicles and their on-board electronic 
systems become ever more complex.”

 “We were impressed with the speed, flexibility and robustness 
of the work carried out by Ricardo on this project,” added Chao 
Zhang, director of project controls & calibration at China Euro 
Vehicle Technology AB. “As a supplier, Ricardo hit every timing 
milestone, provided the specified releases we required for winter 
and summer testing, and resolved all critical issues identified well 
ahead of the start of production date.”

AutoPR20.03

Ricardo Press Release

Nexperia Partners with 
Ricardo to Develop 
Gallium Nitride Based EV 
Inverter Design
Nexperia has announced a partnership with Ricardo to produce 
a technology demonstrator for an EV inverter based on gallium 
nitride (GaN) technology

GaN is the preferred switch for these applications as GaN 
FETs lead to systems with greater efficiencies at lower costs 
with improved thermal performance and simpler switching 
topologies. In automotive terms this means that the vehicle 
has a greater range – the major concern for anyone looking to 
buy an electric vehicle. GaN is now on the brink of replacing SiC 
or silicon based IGBTs as preferred technology for the traction 
inverters used in plug-in hybrids or full battery electric cars.

Nexperia announced a range of AEC-Q101-approved GaN 
devices last year, providing automotive designers with an 
ever-widening portfolio of proven, reliable devices in this high-
efficiency technology, providing the power density required for 
electrification of the powertrain. Ricardo is very well regarded 
in the automotive industry, the Global engineering innovation 
company designs and consults on concepts within the 
automotive industry, including the manufacture of prototypes 
and demos, and boast collaborations with high-profile leading 
brands such as McLaren and Bugatti. Ricardo was the perfect 
partner for Nexperia for this project.

 Michael LeGoff, general manager GaN, Nexperia, commented: 
“By designing our GaN devices into an inverter and trialling them 
through Ricardo, we will be able to better understand how a 
vehicle can be driven safely and reliably. We are developing 
a real solution that I think a lot of automotive designers will 
be interested in having a look at and will find extremely 
advantageous.”

“Semiconductor technology is key to the efficiency of the 
inverter system and the role that it plays in the performance 
and efficiency of an electrified vehicle,” added Adrian Greaney, 
director - technology & products, Ricardo. “By delivering 
significant benefits in terms of the switching speed and 
efficiency, gallium nitride is a real enabling technology. As 
well as leading to increased range, it allows us to reduce the 
package size and weight of the inverter, which provides greater 
powertrain design flexibility as well as contributing to vehicle 
mass reduction. There are also many associated benefits that 
when we look at the design from a system level, and Ricardo 
is therefore pleased to be collaborating with Nexperia on GaN 
devices.”

For more information on Nexperia’s AEC-Q101-qualified 
portfolio of GaN devices, visit: www.nexperia.com/gan-fets

https://ricardo.com/news-and-media/news-and-press/ai-technology-and-expert-curation-makes-rick-the-ideal-tool-for-effective-research
https://ricardo.com/services/centre-of-knowledge/rick-information-database
https://ricardo.com/services/centre-of-knowledge/rick-information-database
https://ricardo.com/news-and-media/news-and-press/ricardo-delivers-production-transmission-control-software-to-cevt
https://ricardo.com/news-and-media/news-and-press/nexperia-partners-with-ricardo-to-develop-gallium-nitride-based-ev-inverter-design
http://www.nexperia.com/gan-fets
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Ricardo Press Release

Digital First Strategy 
Enables Ricardo to “Open 
2900 New Offices”
In response to the Coronavirus (COVID-19) lock-down across 
Asia, Europe and North America, Ricardo’s investment in 
implementing a ‘digital first’ strategy is enabling the company 
to continue to deliver business-as-usual while minimizing health 
risk.

With the continued spread of Coronavirus, Ricardo’s highest 
priority is in protecting the health, safety and well-being of 
employees, customers and other commercial partners. The 
company aims to do its utmost to help limit the spread of 
the virus in the communities in which it is located and its 
employees live. To this end, Ricardo fully supports the efforts of 
governments around the world to ‘flatten the curve’ of epidemic 
to promote the best health outcomes for the communities 
affected. 

At the same time, Ricardo has been implementing it’s ‘digital 
first’ strategy’ is committed to ensuring that its service to its 
global customer base continues with the minimum possible 
interruption. 

“Almost all of our employees around the world whose work 
enables them to operate remotely, are now able to operate 
from home using lap tops and secure internet connections,” 
commented Ricardo CEO Dave Shemmans, “while those 
operating our state of the art test facilities remain in operation 
by staff adhering to strict social distancing guidelines. This 
digital first, distributed delivery business model enables us to 
continue developing and providing game-changing technology 
for our customers. As of today, in effect we have opened 2900 
new Ricardo offices in the homes of our employees. In this 
way Ricardo is both fully supporting the continued efforts of 
the nations in which we operate to suppress the spread of the 
Coronavirus, while also ensuring that our world-class team is able 
to continue to deliver on its efforts to create a cleaner and more 
sustainable future for us all.”

AutoPR20.07

Ricardo Press Release

Ricardo Report Analyses 
Global Development 
of High Voltage Fast 
Charging for EVs
A new report published by Ricardo highlights the rapidly 
changing landscape for fast charging electric vehicles, and 
the implications for vehicle makers, supply chains, charging 
infrastructure providers and equipment manufacturers.

The report – High Voltage and Fast Charging for Electric 
Vehicles – shows how automotive manufacturers and 
infrastructure providers in the US, China and Europe are 
responding to the needs of consumers, in order to make 
electric vehicles more attractive to users. It also addresses how 
technologies, standards and electric powertrain systems will 
need to be developed to meet these consumer needs.

The publication provides an overview of the future landscape 
for fast charging of electric vehicles. It includes a description of 
the latest battery electric vehicle charging trends; an overview of 
planned fast charging networks in Europe, the USA and China, 
along with fast charging network statistics; a look at current and 
future development of battery electric vehicle technology; and 
an overview of the capabilities needed to accept faster charging 
and provide longer vehicle driving ranges. 

As the automotive industry moves toward larger battery 
capacities, with longer driving ranges and faster charging times, 
the report provides insight into current and future electric 
vehicle specifications. The broader technical implications of high 
voltage charging on infrastructure, battery life, battery chemistry 
and vehicle electrical architecture are also addressed.

The report is essential information for anyone who wants 
to understand next-generation battery electric vehicle 
development, those developing or supplying on-board 
electric powertrain products, energy companies, infrastructure 
providers, and suppliers of charging equipment. It provides a 
concise, independent and objective overview of the current 
and future landscape, combining both market and technology 
implications.

The report High Voltage and Fast Charging for Electric Vehicles 
is available from the Ricardo eStore at: https://estore.ricardo.
com/store/publications/high-voltage-fast-charging-for-electric-
vehicles/c-23/c-70/p-482.

AutoPR20.08

Ricardo Press Release

Digital-First Process 
Enables Ricardo to Deliver 
Vehicle Certification 
Remotely
In order to continue the development and testing of future 
vehicles during lockdown, Ricardo has implemented a ‘world 
first’ in virtual vehicle certification whereby automaker clients 
and certification bodies can observe tests via a secure, live 
3-way feed to the automation and data management systems of 
Ricardo’s advanced test facilities.

With many customer and independent test facilities 
temporarily closed due to the implementation of local, regional 
and national lockdowns associated with the control of the 
Covid-19 pandemic, Ricardo’s ‘digital-first’ strategy is enabling 
the company’s advanced emissions test and certification facilities 
to offer an extremely valuable continued service to clients. 
Through the virtual vehicle certification service, both customers 
and independent witnessing bodies are able to observe 
tests and to validate quality checks that replicate processes 
– such as checking tyre pressures – which would usually be 
done in person. This enables the witnessing body and client 
representatives to participate fully in the test and certification 
via a secure connection, thus removing the need to travel. The 
client merely needs to arrange shipping of the vehicle to the 
Ricardo test facility; all other interactions throughout the test and 
certification process are conducted remotely. 

The first virtual certification tests were carried out in March 
2020 on behalf of a British automaker, and independently 
witnessed by a European agency. Further tests are now being 
planned for a wide range of clients and independent witnessing 
authorities, focusing on both complete vehicle certification and 
e-machine certification, to be executed remotely via Ricardo’s UK 
technical centres at Shoreham, West Sussex, and at Leamington 
Spa in the Midlands.

In addition to providing a means for customers to maintain a 
throughput of crucial vehicle test and certification work during 
the Coronavirus crisis, the process has significant advantages that 
are likely to endure beyond the current lockdowns. As a result 
of completing the review of the facility, the required adherence 
to test protocols and the resultant overall data pack required 
for any certification test activity, it has been possible to identify 
significant elements that can be completed remotely and in 
advance of testing. Even in more normal circumstances, this 
new approach may be particularly attractive both to customers 
and to witnessing authorities, particularly where the additional 
flexibility might be of value due to time restrictions or schedule 
congestion. As such, the virtual vehicle certification service is 
likely to be attractive to clients after the present restrictions are 

lifted, particularly for those located at distance from test facilities 
and in different time zones.

In addition to the new capability for virtual vehicle 
certification, the remote accessibility of the Ricardo vehicle 
emissions test facilities is proving extremely attractive to 
customers for more general test operations. With customer 
sites necessarily closed for reasons of social distancing, the 
configuration of Ricardo facilities enables work to continue safely 
and efficiently for all concerned.

“Over recent weeks, there have been a large number of 
temporary site closures across the automotive sector in 
compliance with regional and national lockdown regulations 
aimed at tackling the Coronavirus crisis,” commented Ricardo 
test operations director Richard Murphy. “Through our 
investment in remote testing capabilities, Ricardo has been able 
to quickly adapt our processes in order to be able to deliver 
business-critical testing requirements for our global customer 
base during this unprecedented lockdown period. This digital-
first approach protects our workforce as well as those of the 
customer and independent witnessing body, while enabling 
much-needed emissions testing and certification to continue 
efficiently and effectively.” 

For further information on Ricardo’s virtual vehicle certification 
capabilities see: https://automotive.ricardo.com/virtual-vehicle-
certification

AutoPR20.09

Ricardo Press Release

Ricardo to Provide 
Chassis and High Voltage 
Functional Safety Support 
to Geely
Ricardo’s functional safety teams based in China and the UK 
will provide support for key aspects of chassis and new energy 
systems relating to a new vehicle in compliance with ISO26262 
(Road vehicles – Functional safety). 

Ricardo has been contracted by Geely Automotive Research 
Institute, the research and development organization of the 
leading Chinese automaker located in Ningbo to provide crucial 
functional safety support relating to a range of vehicle functions. 
Each of these functions is associated with key chassis and high 
voltage system operations.  

Ricardo has extensive experience in the development of 
electrical and electronic systems involving safety-critical 
applications. The company has a comprehensive toolset and 
robust processes for the execution of functional safety projects 
involving highly complex systems. Ricardo also has a proven 
track record of delivering this kind of work for a wide range of 

https://ricardo.com/news-and-media/news-and-press/digital-first-strategy-enables-ricardo-to-open-2900-new-offices
https://ricardo.com/news-and-media/news-and-press/ricardo-report-analyses-global-development-of-high-voltage-fast-charging-for-evs
https://estore.ricardo.com/store/publications/high-voltage-fast-charging-for-electric-vehicles/c-23/c-70/p-482
https://estore.ricardo.com/store/publications/high-voltage-fast-charging-for-electric-vehicles/c-23/c-70/p-482
https://estore.ricardo.com/store/publications/high-voltage-fast-charging-for-electric-vehicles/c-23/c-70/p-482
https://ricardo.com/news-and-media/news-and-press/digital-first-process-enables-ricardo-to-deliver-vehicle-certification-remotely
https://automotive.ricardo.com/virtual-vehicle-certification
https://automotive.ricardo.com/virtual-vehicle-certification
https://ricardo.com/news-and-media/news-and-press/ricardo-to-provide-chassis-and-high-voltage-functional-safety-support-to-geely
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vehicle types, including hybrids, plug-in hybrids and battery 
electric vehicles.

The functional safety support to be provided by Ricardo 
to Geely under this contract will be based with a team at the 
Ricardo Shanghai Technical Centre, and additional assistance 
provided by expert functional safety assessors based in the UK.

“Ricardo is pleased to have been selected by Geely for this 
important functional safety support role,” commented Ricardo 
Asia president Gary Tan. “The delivery of functional safety of 
complex high voltage and chassis systems to ISO26262 requires 
a robust and systemic approach to ensure the required level of 
operational performance, fault tolerance and safety. This is an 
area in which Ricardo excels, and it is a service it is able to deliver 
to Chinese customers using our Shanghai-based team, backed 
up with the support of the entire global Ricardo organization.”

AutoPR20.11

Ricardo Press Release

Bespoke Workshops 
Launched to Offer Key 
Insights into Future 
Automotive Megatrends
Ricardo is launching a new concept in bespoke, confidential 
company workshops targeted at those wishing to equip their 
organization to most effectively compete and succeed in the 
automotive supply chain of the future

The new Automotive Trends workshops will be delivered 
either online or in person at the customer’s site, by two of 
Ricardo Strategic Consulting’s team of industry specialists. Topics 
covered will include megatrends and market drivers, the likely 
legislative, policy and commercial industry responses, consumer 
and market trends, the impact of intelligent technologies, supply 
chain effects and the possible future unknowns. 

 The content of the workshop will be adapted to meet specific 
needs and interests of the client and can be delivered over either 
a half or full day, with an electronic copy of materials provided. 
Depending on where the client is positioned within the supply 
chain, the insights provided will help in understanding how likely 
future evolution up or down stream will impact both day-to-day 
business operations as well as longer term growth prospects.

 The workshop is likely to be of particular interest to suppliers 
of materials, components and sub-systems to the automotive 
industry, which will benefit commercially from gaining insights 
and awareness of trends likely to impact their business in future 
years. It is also likely to be of value to automotive industry 
investors and regulators who wish to understand the likely 
future evolution of structure and commercial dynamics of the 
automotive sector.

  “The automotive industry and wider mobility sector is 
undergoing a process of profound and fundamental change,” 
commented Simon Arbuthnot, regional director Europe, Ricardo 
Strategic Consulting. “Against the backdrop of increasingly 
stringent emissions regulations and policy objectives of 
achieving net zero carbon, innovation is unlikely to be restricted 
to the deployment of a single ‘silver bullet’ solution. The 
automotive ecosystem is likely to be far more complex in both 
the range of technologies deployed and the mobility products 
and services offered. For these reasons I believe that our new 
bespoke Automotive Trends workshops will be extremely 
attractive to those requiring independent and objective insights 
into the likely future of the automotive industry.”

 Further information on Ricardo’s bespoke Automotive 
Megatrends workshops is available from the Ricardo eStore. 

 For the half-day option see https://estore.ricardo.com/store/
events/automotive-megatrends-half-day-workshop/c-23/c-
69/p-513. 

 For the full-day option see: https://estore.ricardo.com/store/
events/automotive-megatrends-full-day-workshop/c-23/c-
69/p-515.

AutoPR20.15

Ricardo Press Release

Ricardo Receives 
Provisional Funding 
Award for Hydrogen 
Engine Development 
Facility
Planned new test facility at Ricardo will help bring forward the 
development of hydrogen powered vehicles as an emission-free 
and more environmentally friendly alternative to fossil fuel use.

The potential for hydrogen-fuelled engines as an alternative 
clean technology where batteries are not suitable, is gaining 
momentum with vehicle manufacturers across mainland Europe 
and the UK. Unlike current fossil fuels, hydrogen combustion 
does not generate any tailpipe CO2, whilst offering a potentially 
rapid route to implementation – it is therefore a key part of both 
Ricardo and Coast2Capitals technology roadmaps for cleaner 
mobility.

At present, facilities to test and develop engines using 
hydrogen are extremely rare, even in mainland Europe. For 
this reason Ricardo has developed a plan to modify one of its 
existing conventional engine test cells at its Shoreham Technical 
Centre in West Sussex as a hydrogen engine development 
facility to support the development of this exciting technology 
in a fast, cost-effective and timely manner. 

To enable the development of this planned new facility, 
Ricardo applied for funding from the Coast to Capital Local 
Enterprise Partnership’s allocation granted from the UK 
Government’s overarching Getting Building Fund, which is 
aimed at stimulating jobs and economic recovery across the UK 
by supporting local ‘shovel-ready’ infrastructure projects. Ricardo 
has been notified of the provisional award of funding from Coast 
to Capital Local Enterprise Partnership, with the final decision 
awaiting formal ratification by Government later in 2020.

Subject to the formal award of funding, the project will 
provide a hydrogen generation, storage and transmission 
infrastructure designed to supply pressurised gas to an 
enhanced engine development test facility which can be 
used for research and development tests on hydrogen-fuelled 
engines and powertrains. 

 The facility could help to establish the South East of England 
as a centre for alternative energy development, both protect and 
grow high-skill technical employment on the south coast, and 
help the region in its economic recovery from COVID-19.

This project is subject to full business case submission and 
approvals via relevant governance arrangements.

AutoPR20.16

Ricardo Press Release

Ricardo Report Provides 
Insights on Future 
eMachines for Electrified 
Vehicles
A new report by Ricardo evaluates the future of eMachine 
development and procurement, with the aim of helping 
automakers and their supply chain partners decide on the 
eMachine designs that will power future vehicles – and 
specifically, determine whether these need to be bespoke or can 
be off-the-shelf.

The automotive industry is undergoing a significant transition 
in fields associated with connected, autonomous, shared 
ownership and electrified powertrain technologies. The report 
published today by Ricardo – The Future of eMachines – Make 
or Buy? – examines some of the drivers responsible for the push 
towards hybridization and electrification of vehicle powertrains. 
It also engages with one of the most pressing questions for 
the supply chain: how many players will be able to survive and 
compete during these significant changes in the industry? 

Today, the electric propulsion motors (eMachines) deployed 
in most current commercially available battery electric, plug-
in hybrid and conventional hybrid vehicle products are of a 
bespoke design which is specific to the automaker. However, if 
the eMachine sector moves towards off-the-shelf solutions, then 

it is highly likely that only a few players will be able to compete, 
as significant volumes will be necessary to offset development 
costs. There may still be a case for bespoke eMachine systems in 
certain market segments, however, in which more players may 
be able to survive on the lower volumes that will likely result.

 This new report analyses the current market in detail and 
aims to assist decision making for those companies wishing to 
engage with the market for future electrified powertrains and 
the eMachines that power them, and to navigate the evolution 
of this sector. Crucially, subscribers will be better informed to 
judge whether eMachines that they design or manufacture in 
the future need to be bespoke or can be sourced off-the-shelf. 

 The Ricardo report ‘The Future of eMachines – Make or Buy?’ 
is available from the eStore at: https://estore.ricardo.com/store/
publications/the-future-of-emachines-make-or-buy/c-23/c-
70/p-527
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Ricardo Press Release

Ricardo Launches 
Benchmarking Report on 
Jaguar’s All-Electric I-PACE 
SUV
Winner of a historic treble at the 2019 World Car Awards, with 
the titles of World Car of the Year, World Car Design of the Year, 
and World Green Car, the Jaguar I-PACE is a significant new 
entrant to the international performance EV market. In its latest 
benchmarking exercise, Ricardo engineers have carried out a 
detailed analysis to provide a deep and objective insight into the 
under-the-skin engineering of the I-PACE.

Competitor product evaluation is an important part of any 
modern, globally focused product development organization, 
but it can be a costly process. For over ten years, Ricardo’s 
EconoMark benchmarking has enabled customers to obtain an 
independent, impartial and objective evaluation of competitor 
products. Automakers, as well as component and system 

https://ricardo.com/news-and-media/news-and-press/bespoke-workshops-launched-to-offer-key-insights-into-future-automotive-megatrends
https://estore.ricardo.com/store/events/automotive-megatrends-half-day-workshop/c-23/c-69/p-513
https://estore.ricardo.com/store/events/automotive-megatrends-half-day-workshop/c-23/c-69/p-513
https://estore.ricardo.com/store/events/automotive-megatrends-half-day-workshop/c-23/c-69/p-513
https://estore.ricardo.com/store/events/automotive-megatrends-full-day-workshop/c-23/c-69/p-515
https://estore.ricardo.com/store/events/automotive-megatrends-full-day-workshop/c-23/c-69/p-515
https://estore.ricardo.com/store/events/automotive-megatrends-full-day-workshop/c-23/c-69/p-515
https://ricardo.com/news-and-media/news-and-press/ricardo-receives-provisional-funding-award-for-hydrogen-engine-development-facility
https://ricardo.com/news-and-media/news-and-press/ricardo-report-provides-insights-on-future-emachines-for-electrified-vehicles
https://estore.ricardo.com/store/publications/the-future-of-emachines-make-or-buy/c-23/c-70/p-527
https://estore.ricardo.com/store/publications/the-future-of-emachines-make-or-buy/c-23/c-70/p-527
https://estore.ricardo.com/store/publications/the-future-of-emachines-make-or-buy/c-23/c-70/p-527
https://ricardo.com/news-and-media/news-and-press/ricardo-launches-benchmarking-report-on-jaguar’s-all-electric-i-pace-suv
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providers, may access the results of Ricardo benchmarking at 
considerably less cost than carrying out the work for themselves.

 The model focus of the report launched today is the Jaguar 
I-PACE all-wheel drive battery electric vehicle (BEV), which 
is equipped with a 90 kWh battery and 294 kW motor. The 
analysis is based on Ricardo’s eEconoMark process, a new service 
focused on the benchmarking of electrified powertrain vehicles 
(xEVs, including BEVs, PHEVs and HEVs). The new eEconoMark 
reports are offered in three levels: Level 1 analyses the energy 
flow, usage and losses at a vehicle level, using non-invasive data 
collection methods; Level 2 collects more data from the vehicle 
and looks at how the different systems of the vehicle behave, 
while the operating range is expanded to give a more detailed 
view of the vehicle; and Level 3 investigates the vehicle at a sub-
system level, including the removal and testing of major systems 
and sub-systems in specialized test facilities.

As a Level 1 report, the IPACE study published today 
comprises a thoroughgoing analysis of vehicle energy usage and 
flows. Particular areas examined in the report are the electrical 
efficiency of major systems, including all aspects of the electric 
motor and driveline and its associated power electronics. The 
thermal system and management strategy of the vehicle is 
investigated, including its impact on electrical consumption 
and vehicle range. Powertrain efficiency is mapped across real-
world and homologation drive cycles, as well as at steady speed 
conditions. An evaluation is also provided of overall performance 
and driveability, as well as of the efficiency of onboard battery 
charging at 3, 7, and 50 kW. 

“The I-PACE is an impressive entrant to the luxury performance 
electric vehicle market, and a product that many competitor 
automakers and component and system suppliers will be keen 
to learn more about,” commented Cedric Rouaud, Ricardo 
global technical expert - thermal systems. “This new report 
provides unbiased, objective and comprehensive assessment 
of the energy flows, efficiency and usage within the I-PACE, 
together with detailed analysis and commentary on the key 
findings of Ricardo’s benchmarking team. The information 
that this report contains will be particularly useful to those 
wishing to understand the underlying engineering of the 
I-PACE, at a fraction of the investment required for an in-house 
benchmarking study.”

The Ricardo eEconoMark Level 1 assessment of the 2019 MY 
Jaguar I-PACE (with 90kWh battery and 400PS motor power) is 
available from the Ricardo eStore: https://estore.ricardo.com/
store/publications/2019-jaguar-i-pace-ev400-awd-2019my-e-
economark-benchmark-report/c-23/c-70/p-531
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Ricardo Press Release

Ricardo White Paper 
Shares Perspectives on 
Potentially Disruptive 
LiDAR Technology
Against a background of the increased application of Advanced 
Driver Assistance Systems (ADAS) in vehicles, Ricardo has today 
published a white paper investigating the market for LiDAR 
technology in such systems. In particular, the paper focuses on a 
new, lower-cost solution that may be disruptive to the market for 
vision-based sensor and real-time spatial mapping systems.

ADAS technologies are increasingly deployed across most 
modern production vehicles, from city cars to heavy-duty trucks. 
Based on the synthesis of advanced control algorithms with GPS 
mapping data and inputs from sensors including RADAR, SONAR 
and cameras, ADAS applications offer features to customers 
ranging from parking assistance, lane departure warning, adaptive 
cruise control, to collision warning pedestrian detection and active 
intervention systems such as automatic emergency braking. 

Current ADAS applications rely heavily upon day and night 
vision camera-based systems, but the conversion of image data 
into accurate and reliable spatial information for the purposes 
of driver warning and vehicle control functions presents a 
significant and costly processing challenge. 

Light Detection and Ranging (LiDAR) – an advanced form of 
visual light sensor technology – offers an alternative means to 
record accurate spatial data. These systems send a laser beam 
towards an object and then measure the time taken for the light 
to bounce, thus enabling algorithms to rapidly generate real-
time 3-D mapping that can augment the inputs from camera 
systems. LiDARs can thus provide additional accuracy and 
precision without the requirement for the intensive processing 
of vision-based systems. However, while LiDAR is extremely 
effective as a vehicle sensor technology, it is also expensive, with 
existing installed solutions estimated to cost in excess of $1,000. 

In the white paper ‘Luminar LiDAR and its potential disruption 
of the vision-based ADAS industry’ published today by Ricardo 

Strategic Consulting, the company’s experts describe the current 
marketing for ADAS systems, and also analyse automotive LiDAR 
systems in terms of their types and respective challenges. The 
report focuses on the Luminar Technologies’ LiDAR system 
which is claimed to offer a solution at an estimated cost half that 
of existing systems.

“ADAS technologies are a crucial competitive domain for 
the automotive industry as it seeks to chart a pathway from 
increasing automation towards a practical implementation of 
SAE Level 4 and 5 autonomous driving,” commented Edward 
Anculle, consultant of Ricardo Strategic Consulting. “In the white 
paper published today, we have aimed to share our insights 
regarding the latest LiDAR systems and to assess how some 
may have the potential to disrupt the market. Ricardo is active in 
the area of ADAS technology and understands current industry 
needs. This allows us to provide unbiased opinions on the 
potential for disruptive ADAS technologies.”

To obtain a free copy of the Ricardo white paper ‘Luminar 
LiDAR and its potential disruption of the vision-based ADAS 
industry’ visit:https://rsc.ricardo.com/insights/luminar-lidar-and-
its-potential-disruption-of-the-vision-based-adas-industry.
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Ricardo Press Release

Ricardo EV Battery 
Technology Nominated 
for Innovation Award
High power battery packs and ultra-fast charging solutions for 
electric vehicles which have been developed collaboratively 
by Ricardo with M&I Materials Ltd and Warwick Manufacturing 
Group at University of Warwick, have been nominated for The 
Engineer magazine’s 2020 Collaborate to Innovate award for the 
automotive sector.

The technology – known as i-CoBat, which stands for 
Immersion Cooled Battery Packs – leverages Ricardo’s expertise 
in hybrid and electric vehicle (EV) thermal management and 
performance. Using immersion cooling to provide high heat 
transfer and efficiently managing temperature spikes, the 
technology provides innovative thermal solutions for ultra-fast 
charging and high power battery packs.

As automakers look to innovative technology solutions to 
help bring electric vehicles to market sooner, and to accelerate 
the adoption of hybrid and electric vehicles by consumers, the 
i-CoBat technology offers manufacturers four key benefits.

First, the thermal performance is class-leading: within each 
battery pack, the temperature of each cell is largely consistent, 
with less than a 3 degree Celsius variation between cells during 
fast charging. A significant benefit of this thermal management 
is to extend battery pack life by approximately 8 percent, 

reducing both environmental impact and cost. Secondly, the 
battery pack has a lightweight design which creates weight and 
cost savings from the overall vehicle, thanks to partial immersion 
cooling of the cells, and bus bar cooling. Thirdly, the battery 
pack has been designed specifically for volume manufacture, 
enabling products to be brought to market sooner. Finally 
and crucially, the battery pack offers a robust safety benefit: 
its unique design incorporating the use of dielectric fluid will 
reduce the possibility of thermal runway which is one of the 
biggest safety issues for electric and hybrid vehicles – the design 
has been thoroughly validated through abuse testing.

Adrian Greaney, Ricardo director – technology and digital said: 
“We are honoured to have been nominated for this award with 
our collaboration partners. Ricardo is renowned for developing 
innovative technology solutions which improve efficiency and 
performance and drive cost out of electrification for global 
manufacturers.

“i-CoBat showcases Ricardo’s world-leading expertise in 
thermal management, technology integration and design for 
manufacture. It has been designed, built, tested and validated 
to provide OEMs with EV battery technology that can increase 
product efficiency and performance, reduce time, cost and risk 
with no compromise on quality and safety.”

The winners of The Engineer’s 2020 Collaborate to Innovate 
awards will be announced in early 2021.
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AutoPR20.22

Ricardo Press Release

Digital Methods Promise 
Reduced Hybrid and EV 
Development Time, Cost, 
and Risk
As automakers seek to use digital engineering to speed-up 
development and improve real-world product quality and 
efficiency in electric and hybrid vehicles, Ricardo has been 
awarded funding from the Office for Low Emission Vehicles 
(OLEV) – delivered through Innovate UK – to develop ‘digital 
twin’ based design and optimization solutions for electrified 
powertrains.

 Digitalisation is revolutionising the complete product 
lifecycle: from development and production to testing, in-service 
maintenance and recycling. A digital twin is a representation 
of any physical product that can be used for monitoring, 
simulating and optimizing design and assessing operational 
performance. Digital twin technology will bring a significant 
reduction in electric powertrain development time, cost and risk: 
through up-front design analysis, optimization and testing in a 
virtual environment, and thus reducing the need for multiple 
prototypes.

 The key objective of Ricardo’s project which will run for 
the next six months, is to assess the impact of digital twin 
techniques on product development. A secondary objective 
is to evaluate the application of digital twin technology to in-
service product maintenance. Ricardo’s intention is to apply its 
expertise in powertrain reduced order modelling for real-time 
applications and propose innovative business models for virtual 
product maintenance solutions. For the project, Ricardo has 
received £113,000 in funding from the Office for Low Emission 
Vehicles (OLEV) – delivered through Innovate UK.

 In this project, the first focus will be to define digital twin 
requirements for each of the key sub-systems within an 
electrified powertrain. The second focus will be developing 
digital twins for each sub-system which meets these 
requirements. The third point of focus is the integration of each 

sub-system, to create an electrified powertrain digital twin. 
This system level digital twin will be used, as part of the virtual 
product development process, in the design and optimisation of 
the electrified powertrain.

The expectation is that the project will deliver three 
innovations, key building blocks in the digitalisation of electrified 
powertrain development and in-service maintenance, which will 
enable Ricardo to deliver clean and efficient propulsion systems 
with significantly reduced timescales, saving tens of millions 
of pounds per product. The first of these is the definition of a 
digital twin for electrified powertrain sub-systems, including 
model hierarchy, data exchange, historical data management 
and standardised interfaces. Secondly, simplified models using 
automatic model reduction, that allow faster interactions when 
results are required at small time scales. Lastly, the use of digital 
twins as part of a virtual product development process.

 Ricardo’s head of digital engineering, James Mullineux, said: 
“We are very pleased to have received this award from OLEV 
through Innovate UK. Ricardo develops and delivers innovative 
sustainable, efficient and secure energy, environmental and 
mobility solutions and products. To realise this, we create 
products and services which are enabled by digitalisation and 
supported by applied innovation. Research and development 
are at the heart of everything we do at Ricardo. Taking a very 
focused approach to R&D means that, as with this project, we 
can leverage digital to find transformative solutions for vehicle 
manufacturers which add real value in terms of improved 
efficiency and quality, and offer very significant reductions in 
cost, time and risk.”

AutoPR20.23

Ricardo Press Release

Ricardo to Focus on 
Electrified and Zero Carbon 
Vehicle Technologies at 
Online Events
With most major international engineering and technology 
conferences currently taking place online, Ricardo will be 
participating fully via live streams, recorded presentations and 
virtual exhibition attendance – and focusing on a range of key 
topics related to electric and hybrid vehicles and future transport 
sustainability.

 The extremely popular LCV conference and exhibition – the 
CENEX Low Carbon Vehicle Event – is one such 2020 online 
event, with live-stream presentations and a virtual exhibition 
on 18-19 November. At 15.15 GMT on 18 November, Ricardo’s Dr 
Cedric Rouaud will present on high performance battery packs 
and ultra-fast charging solutions, which aim to improve electric 

vehicle battery charging performance and service life through 
improved thermal management. 

 The following day (19 November) at 13.30 GMT, Ricardo’s 
Peter Weldon will present a live-stream on a case study based 
on opportunity charging for electric buses, demonstrating 
how Ricardo’s in-house ‘Bus ChaRM’ (Bus Charger Route Model) 
tool can be used to determine how the infrastructure for a 
zero-emissions transport fleet can be optimised. With the case 
study focused on the West Midlands area of the UK, the model 
assesses the optimum locations for opportunity charging for 
zero emission buses, considering aspects such as differing 
charging technologies, infrastructure costs, and fleet total cost of 
ownership analysis.

 In parallel with the live-stream presentations, Ricardo will host 
a virtual stand featuring videos and digital content supporting 
the company’s ‘Powering Sustainable Futures’ campaign, which 
demonstrates clean, efficient, integrated propulsion and energy 
solutions for global transport manufacturers.

 Another major international event that will take place 
online this year is the Société des Ingénieurs de l’Automobile 
international congress, SIA Powertrain & Energy 2020. For this 
event, pre-recorded presentations will be available online 
between 16-29 November.

Ricardo will be providing two presentations. The first, by 
Professor Peter Fussey, will describe the Ricardo ‘Connect HEV’ 
project, which is demonstrating currently available innovations 
to extend EV range and vehicle efficiency through the use 
of connected data and control technologies. In the second, 
Dr Cedric Rouaud will provide further insights on the subject 
of electric vehicle battery thermal management systems 
development and vehicle integration for conventional and ultra-
fast charging.

While face to face events are clearly not possible at this 
time, Ricardo’s active participation in the LCV, SIA and other 
conferences and exhibitions that are being hosted online 
in 2020, demonstrates how active discussion of the latest 
technologies and innovations in clean, efficient and sustainable 
transport, is very possible despite the current restrictions 
resulting from the Covid-19 pandemic. Online hosting can even 
boost participation, making it likely that in future, such events 
may run in parallel with ‘real world’ expos and conferences. 
Ricardo’s ‘digital first’ approach across all areas of its business 
leaves the company well placed to make the most of such 
opportunities.

 For further information on the events described, including 
the Ricardo presentations and presence at the virtual exhibitions, 
visit https://www.cenex-lcv.co.uk for LCV 2020 or https://www.
sia.fr/evenements/193-sia-powertrain-energy-rouen-2020 for the 
International Congress: SIA Powertrain & Energy 2020. 

AutoPR20.24

Ricardo Press Release

Ricardo Wins Funding to 
Improve Efficiency and 
Performance of Electric 
Vehicles
Ricardo has been awarded funding from the Office of Low 
Emissions Vehicles (OLEV) – through a partnership with Innovate 
UK – to investigate the use innovative advanced thermal 
management methods to improve the performance and 
efficiency of the electric motors and power electronics used in 
electric and hybrid vehicles.

Running for six months, the project aligns with the UK 
Government’s aim of reducing greenhouse gas emissions by 
increasing electrification across a range of transport sectors. The 
focus of Ricardo’s work in the project, for which grant funding 
of £190,000 has been provided by OLEV through partnership 
with Innovate UK, will be the development of an electric motor 
concept with the aim of achieving a 15-20 percent improvement 
in performance compared with that of current state of the art 
products. If successful, this will provide vehicle manufacturers as 
early as 2021, with the capability of developing products which 
are able to meet Automotive Council UK motor and power 
electronics specific power targets for 2030.

By virtue of its enhanced performance, the concept will 
enable10-20 percent motor downsizing and weight reduction, 
providing improved vehicle packaging opportunities. Crucially, 
it will also help to bring down the total cost of each vehicle. This 

https://ricardo.com/news-and-media/news-and-press/digital-methods-promise-reduced-hybrid-and-ev-development-time-cost-and-risk
https://ricardo.com/news-and-media/news-and-press/ricardo-to-focus-on-electrified-and-zero-carbon-vehicle-technologies-at-online-events
https://www.cenex-lcv.co.uk
https://www.sia.fr/evenements/193-sia-powertrain-energy-rouen-2020
https://www.sia.fr/evenements/193-sia-powertrain-energy-rouen-2020
https://ricardo.com/news-and-media/news-and-press/ricardo-wins-funding-to-improve-efficiency-and-performance-of-electric-vehicles
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will help support the UK Government’s drive to increase the 
rate of electrification across a range of transport sectors and is 
applicable to battery electric vehicles, hybrid electric vehicles, 
plug-in hybrid electric vehicles and fuel cell drivelines. The 
design principles demonstrated in the new motor can also be 
applied across aerospace, off-highway and other markets.

Using Ricardo’s Model Based Development advanced thermal 
and electromagnetic digital design and analysis tools, the 
company’s engineers will develop the concept and then assess it 
in a relevant automotive environment, over both legislative and 
real-world driving cycles. During the project, they will take the 
opportunity to evolve and update the design and analysis tools 
so that they can reduce development time of motors and drives 
by 20 to 30 percent. This will provide tangible benefit to vehicle 
manufacturers: enabling them to bring their products to market 
sooner and at lower cost.

The final expected outcome from the project is a well-
developed concept design with manufacturing considerations 
which, supported by analysis, will be used to guide global 
vehicle manufacturers as they develop electric vehicles. This 
technological advance will enable Ricardo to provide tangible 
benefit to vehicle manufacturers, enabling them to bring their 
products to market sooner and at lower cost, which is critical in 
the highly competitive electrification space.

Richard Gordon, Ricardo Head of R&D said: “Ricardo’s R&D 
in novel and disruptive cooling technologies and thermal 
management is already much in demand with global vehicle 
manufacturers. We are very appreciative of this latest award of 
funding which will enable our research to deliver near-term, 
significant efficiency and performance benefits for global 
transport manufacturers as they seek innovative technology 
solutions to accelerate the development and introduction of 
electric and hybrid vehicles.”

Within the same funding stream, Ricardo has recently received 
funding for another electric vehicle research and development 
project, to digitalise electric and hybrid vehicle development to 
reduce cost, risk and time to market for manufacturers. 

AutoPR20.25

Ricardo Press Release

Ricardo Monitoring 
Technology Aims to 
Reduce Electric Vehicle 
Battery Failures
Ricardo has been awarded funding from the Office of Low 
Emissions Vehicles (OLEV), in partnership with Innovate UK, for 
a research and development project which seeks to improve 
electric vehicle battery life, performance and resilience.

Green economic recovery programmes across Europe are 
seeking to support vehicle manufacturers to accelerate the 
consumer adoption of electric and hybrid vehicles. From its 
experience in R&D programmes on connected vehicle platforms, 
such as its ConnectHEV technology demonstrator, Ricardo 
understands the power of digital services to extract insights 
from large datasets which are generated by connected vehicle 
fleets. The company’s vision is for advanced monitoring and 
prognostics services to reduce electric vehicle battery failures 
in the field and extend battery life, which is the focus of the 
research announced today.

Running for six months, the project has received £112,000 
in funding and has three key objectives. The first is the 
development of a test platform for monitoring and prognostics 
of battery health, which will form part of a connected battery 
management system. Secondly, the project aims to investigate 
novel hybrid physics-based/data-driven prognostics algorithms 
for battery health management. The third objective is to derive 
calibration updates for the battery management system from 
the physics based/data-drive prognostics algorithm; these can 
then be applied via software-over-the-air.

In order to undertake the research, the Ricardo team will 

develop tools to virtually represent vehicle fleets; these virtual 
fleets will provide data for the connected battery management 
system test platform. The team will address information, data 
and software flows to and from the battery system, while also 
focusing on battery monitoring and prognostics algorithm 
development.

The expectation is that the project will deliver three 
innovations – key building blocks in the advanced monitoring 
and prognostics services for electric vehicle batteries which 
will enable Ricardo to deliver a service to extend battery 
capacity and range over service life, and therefore reduce cost. 
First, Ricardo will propose novel data storage methods on a 
connected battery management system, exploring techniques 
for data compression without degrading fidelity. Secondly, the 
team will develop innovative algorithms, combining physics-
based modelling and data-driven techniques to generate insight 
into the battery health. Thirdly, the team will derive from these 
algorithms techniques to automatically update the battery 
management system calibrations that will be provided to 
vehicles over the air.

Richard Gordon, Ricardo head of R&D said: “For a number 
of years Ricardo’s R&D has delivered technologies which are 
helping to accelerate the adoption of electric and hybrid 
vehicles, so we are delighted that this latest award of funding 
will enable the continuation of our important research. We are 
confident that this R&D project will prove to be a significant 
building block in helping vehicle manufacturers leverage 
simulation, virtual calibration and trusted data sources to 
improve electric vehicle battery performance, which will reduce 
long-term warranty costs and build consumer confidence in 
great electric or hybrid products. This increased consumer 
confidence in more environmentally friendly alternatives to 
conventionally powered vehicles will make a difference in 
reducing greenhouse gas emissions.”

Within the same funding stream, Ricardo has recently received 
financial support for two other electric vehicle research and 
development projects: one to digitalize electric and hybrid 
vehicle development to reduce cost, risk and time to market 
for manufacturers, and a second to develop innovative cooling 
technologies for electric motors to improve electric vehicle 
performance. 

AutoPR20.26

Ricardo Press Release

Ricardo Commits to the 
UK Hydrogen Strategy 
Now Campaign
Ricardo has joined a group of leading UK businesses – which 
have together committed to invest £3bn into hydrogen projects 
– in calling on the Chancellor of the Exchequer for a UK-wide 
hydrogen strategy.

Ricardo has placed decarbonization and sustainability at the 
heart of its strategy. The company has an extensive range of 
skills relating to the hydrogen agenda, from policy development 
to infrastructure feasibility through to implementation and 
integration of hydrogen based technologies for global transport 
applications. 

Ricardo is therefore pleased to become a supporter of 
Hydrogen Strategy Now and lend its weight to the campaign, 
which is calling on the Chancellor of the Exchequer, the Rt Hon 
Rishi Sunak MP, for a UK-wide hydrogen strategy.

Tim Curtis, MD of Ricardo Energy and Environment said: 
“Ricardo has been providing advice to both industry and 
government clients on hydrogen strategies and technology 
development for more than 20 years. We share the vision that a 
clear, strategic plan around hydrogen will help the UK achieve its 
ambitions to be a net-zero greenhouse gas emissions economy 
by 2050, and that this plan will foster hydrogen technology 
development and manufacturing capabilities across the 
country.” 

Steve Dyke, MD of Ricardo Automotive & Industrial said: “As 
a leading engineering, energy and environmental consultancy, 
we know that the UK has real potential to become a global 
leader in renewable and low-carbon hydrogen technology. We 
are already feeling the pull from customers for our expertise in 
hydrogen technology to support their green ‘bounceback’ from 
Covid-19. We are committed to playing our part to drive growth 
in sectors such as low-carbon energy, transport and heavy 
industry which will be essential for the future economy.” 

A Hydrogen Strategy Now spokesperson said: “We’re 
delighted to have Ricardo on board with the campaign. It’s clear 
that hydrogen will play an essential role in the world’s future, 
low-carbon economy. The increasingly bold steps being taken 
by other nations underlines the need for the UK to bring forward 
urgent measures to establish a hydrogen strategy and unlock 
investment and innovation.

“The businesses that are signed up to the UK Hydrogen 
Strategy Now campaign are ready to invest, create jobs, and 
lead the way on hydrogen. Their voice is powerful and their 
arguments compelling - now is the time to seize the initiative.”    

https://ricardo.com/news-and-media/news-and-press/ricardo-monitoring-technology-aims-to-reduce-electric-vehicle-battery-failures
https://ricardo.com/news-and-media/news-and-press/ricardo-commits-to-the-uk-hydrogen-strategy-now-campaign
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26/11 
xEV Thermal Management - Model Based 
Development to Reduce Time Cost and Optimise 
Energy Management

25/11 
Collaborative Product Development in a Digitally 
Connected World

20/11 
Electric Vehicle Service & Customer Support 
Strategy

19/11 
Connected electronic horizon: how to achieve 
vehicle efficiency benefits now 
In Japanese only

17/11 
Virtual Calibration to Improve the Design of a Low 
Emissions Gasoline Engine

12/11 
Utilising High-Fidelity Engine Plant Models to 
Increase the Efficiency and Robustness of Base 
Engine Calibration

27/10 
Accelerating E-Drive Development through VPD 
Also available in Japanese

21/10 
Using Monte Carlo simulations to define what 
information to collect for Data Driven Prognostics

30/09 
Using System Engineering to enable a product to 
achieve its full potential

24/09
Ricardo Dedicated Hybrid Engines – Design 
Innovation for Reducing Emissions Weight and Cost 
Also available in Japanese

16/07
xEV Holistic Thermal Management and Advanced 
Control

18/06
Ricardo’s Efficient Calibration tools: enabling the 
virtualisation and automation of transmission 
calibration

04/06 
VICS: Reducing vehicle propulsion control system 
cost with a proven modular open control strategies 
and simulation integration 
Also available in Japanese

01/06 
Future passenger car: holistic approach to improve 
NVH thermal attributes and optimise energy 
management

29/05 
Reducing Cost Time and Risk: Accelerating Virtual 
Battery Pack Development in the Digital Age

12/05 
The Road to Zero Carbon Lifecycle: Live Panel 
Discussion and Q&A

12/05  
Future Passenger Car: The Drive to 2040

10/11 – Automotive World 
Innovative battery thermal management: reducing 
total battery cost and improving safety and 
charging time

21/11 – Automotive World 
Connected electronic horizon: how to achieve 
vehicle efficiency benefits now

09/07 – Automotive World 
How connected technologies can achieve vehicle 
efficiency benefits today – 

09/06 – Automotive World 
Optimising hybrid vehicles in a world of increasing 
powertrain complexity

09/06 – Automotive World 
How to achieve the next steps in engine efficiency 
for hybrid vehicles

01/05 – Automotive World 
Euro 7/VII – future emissions challenges and 
solutions

06/04 – Automotive World 
Finding the optimal transmission for the future 
using virtual design

 

Ricardo Webinars All Ricardo webinars are available on demand:

Ricardo Technology Webinars 
https://www.gotostage.com/channel/ricardo

Ricardo for Automotive World  
https://mobex.io/knowledge-partner/ricardo/

The full programme of upcoming webinars is available here:  
https://ricardo.com/webinars
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