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OUR STRATEGY 

Our mission is to create a world fit for the future by being the world’s leading 
organisation for engineering, technical and environmental consultancy within 
the areas of transport, energy and scarce resources
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INTRODUCTION 

Ricardo is a world-class environmental, engineering and strategic consulting 
company.

With over 100 years of engineering excellence, we provide technical expertise to deliver 
innovative cross-sector sustainable solutions to create a cleaner and safer future.

Our global expertise, combined with local knowledge, allows us to deliver high quality, complex 

technology and end-to-end engineering projects.
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OVERVIEW

Mitigating climate change is a significant 

challenge. Particular emphasis is being placed 

on decarbonising the transport sector as it 

contributes approximately a quarter of all 

greenhouse gas emissions and demand for 

transport continues to grow in most regions 

globaly. 

We believe that net zero greenhouse gas 

emissions will require a more holistic view 

of total lifecycle impacts and sustainability, 

and a more risk-mitigated approach to meet 

transport greenhouse gas goals will require a 

systems approach. This must address efficiency 

improvement, utilisation, de-fossilisation and an 

integrated multi-energy vector energy system. 

Future air quality emissions regulations and 

utility limitations for battery electric systems 

will ensure that the combustion engine 

operating on de-fossilised fuels will remain 

a key element of automotive and industrial 

propulsion systems for many decades, as 

forecast by many sources.

Ricardo has prioritised approaches that drive 

costs out of electrif ication and maximise 

efficiency, where we see strong pull from 

our global customers. Above all, however, 

we are committed to striving to reduce the 

environmental impact across all sectors with 

clean, efficient, and integrated propulsion 

systems, working in collaboration with our 

customers to share technological advancements 

and holistic, long-term solutions.

“WE ARE COMMITTED TO STRIVING 
TO REDUCE THE ENVIRONMENTAL 
IMPACT ACROSS ALL SECTORS WITH 
CLEAN,EFFICIENT, AND INTEGRATED 
PROPULSION SYSTEMS”

ADRIAN 
GREANEY
Director of  
Technology & Digital
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MARKET SECTORS

AEROSPACE

AUTOMOTIVE

COMMERCIAL 
VEHICLES

DEFENCE

ENERGY

OFF-HIGHWAY

MOTORCYCLE

RAIL

MOTORSPORT

MARINE
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RICARDO APPROACH
CAN IMPROVE POWER
DENSITY BY UP TO 45%
AGAINST STANDARD

DEVELOPING THE BATTERY TECHNOLOGY 
OF THE FUTURE

Rapid development of battery solutions to improve the driver experience

OUR CAPABILITIES

• Rapid vir tual design concept for architecture selection and electrical layout

• Vehicle requirements cascade for optimum design solution

• 50% reduced concept time

• Extensive cell database and in-house cell characterisation

• Energy and thermal management System optimised

• Energy and thermal management

• Extensive domain and industry knowledge

• Low mass, innovative immersion cooling module – high power capability with proven testing 

capability

• Proven thermal runaway modelling and test capability

• Electric vehicle noise, vibration

KEY BENEFITS

Ricardo approach can improve power density by up to 45% against current industry standard by using 

innovative high-performance technology with proven design, modelling and testing methodology. Our 

service can be combined with our full vehicle developmentcapability to ensure advanced safety and 

comfort.
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INTEGRATED VIRTUAL TOOLCHAINS

Driving cost and time out of electrification with an integrated and proven 
virtual battery design, development and validation process

Ricardo can offer an agile and timing optimised 

battery development approach, utilising vir tual 

product development and integrated physical 

testing which is flexible, collaborative and 

enables knowledge sharing and IP transfer. 

By trusting us with their electrif ication 

challenges, we can reduce development time 
for OEMs by up to 20%.

As demand for electrification 
increases, OEMs are 
challenged to reduce product 
development time and cost 
without compromising on 
quality or safety.
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NVH DEVELOPMENT FOR ELECTRIFIED 
POWERTRAINS

Low cost, competitive solutions whilst maintaining product quality and safety

To support our customers in meeting this challenge, Ricardo is delivering a fit-for-purpose road noise 

development process which is specifically optimised for electrif ied vehicles.

KEY FEATURES

• Ricardo has extensive experience and capability in road noise development solutions, including:

• Full EV powertrain noise, vibration, and harshness tests including the SONAR NVH benchmark 

consortium, ensuring data compatibility and quality

• An extensive NVH database which supports cascaded target setting, reducing vehicle need

• The unique capability to test everything and accurately to quantify NVH performance in-house

• Integrated cross-functional teams which provide insight into CAE analysis methods, motor design 

and gear optimisation to support results interpretation and recommendations 

KEY BENEFITS

Trusted capability in e-drive NVH, delivering low-cost and competitive development for our 

customers. Thanks to our unique turnkey combination of NVH facilities and expertise, we can optimise 

electrif ied powertrains quickly and effectively.
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FUTURE VEHICLE ARCHITECTURE (FUVA)

Ricardo is supporting vehicle architecture decisions, maximising carryover 
and minimising development costs by applying a system-led futureforward 
approach to product development.

As the passenger car market changes toward high voltage propulsion OEMs need to adapt while 
minimising development and product costs. 
 

These new vehicles require closer integration of new energy storage and propulsion systems to 

control the unit cost. To support our customers in meeting these challenges, Ricardo has consolidated 

our experience into Future Vehicle Architecture (FuVA), a parametric multi-energy vehicle model 

which can be used to quickly evaluate future designs. 

KEY FEATURES

• Design reviews and benchmarking of their 

current and future vehicle underfloor

• Architectures

• Proof of concept vehicle platform 

design studies for 2030MY and beyond 

incorporating requirement for level 4 and 5 

autonomy

• Provision of specific vehicle and propulsion 

system integration design knowledge to 

“kickstart” customer design programmes

• CAE projects to reconcile whole vehicle 

attributes with systems specification is 

vehicle performance

 

 

 

 
 

BENEFITS

Combining our FuVA approach with our core 

capability in Systems Engineering, attribute 

management, and design and analysis has 

enabled BOM cost savings of approximately 

€1000 per vehicle for a D segment Battery 

Electric SUV. The FuVA parametric model 

provides a rapid start for any new multi-

energy vehicle design projects.released 

as primary nitrogen dioxide emissions and 

the potential for ammonia emissions to 

be released by modern selective catalytic 

reduction.

BOM cost savings of approximately 
€1000 per vehicle for a D segment 
Battery Electric SUV

9POWERING ELECTRIC FUTURES | RICARDO



SYSTEMS ENGINEERING

Ricardo is reducing time to marketing and project costs by up to 20 percent by 
applying Systems Engineering to complex propulsion and ADAS systems

As vehicle systems become increasingly complex, OEMs are under pressure to find cost effective 
methods of managing this development challenge. 
 

Consideration must also be made for the requirements of functional safety, safety of the intended 

functionality (SOTIF), digital resilience and cyber security of the vehicle system. To support OEMs 

in meeting these challenges, Ricardo is applying a feature-driven.Systems Engineering approach to 

complex propulsion and ADAS systems which is reducing product development cost and time-to-

market without compromise to safety or quality of the product.

KEY FEATURES 
 

Ricardo’s breadth of expertise across all vehicle sub-systems gives us an in-depth knowledge 

of how vehicle systems can be optimised. Our diverse, multi-sector expertise mean that we are 

uniquely positioned to offer services which extend across a wide range of specialist disciplines, both 

in isolation and holistically across the full system.and by applying data science techniques we are 

also able to enable automotive original equipment manufacturers (OEMs) to understand better the 

performance of their vehicles over time.

KEY BENEFITS

• A supplier agnostic approach which integrates the supplier’s features and functions into the 

whole Model Based Systems Engineering approach

• Open source development which means that the OEMs get any IP developed in the project 

building their knowledge and allowing them to use this for future developments

• Flexible management - our “prepacked” management tools allow us to stat projects quickly (full 

ramp up within 4 weeks) with transparent reporting of project status

• Integrated Functions Safety SOTIF and digital resilience based on a common item definition 

meeting all requirements
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CONNECTHEV DEMONSTRATOR

Rapid deployment of connected controls for increased range, efficiency and 
appeal of hybrid and electric vehicles.

ConnectHEV is a Ricardo technology demonstrator and showcases developments that aim to 
increase electric and hybrid vehicle (xEV) efficiency and range, reduce cost and offer an enticing 

RAS-R 
• Engaging driving experience
• Stronger brand image
• Improved pedestrian safety

VICS
• Halves control development time, 

reducing time to market and costs

• Flexible, scalable, modular, white-

box and quality assured

ELECTRONIC HORIZON 
VEHICLE CONTROLS

•  Up to 5% energy efficiency 

improvement

• Enhanced assistive controls for 

greater comfort

• Smart planning for zero emissions in 

urban areas

THERMAL 
MANAGEMENT

• 1-3% improvement in fuel 
consumption

• Up to 20% increase in EV range
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TESTING

With comprehensive facilities in the UK, mainland Europe and North America, 
testing forms an integral part of Ricardo’s world-class engineering services.

Whether supporting a Ricardo project or working directly as part of a client team, Ricardo test 
engineers deliver advanced testing services. 

Our extensive experience enables us to carry 

out tests with a deeper understanding of the 

engineering objectives behind them.

Whether customers require a simple one-off 

component test or an advanced multi-bed 

project, Ricardo has the capability and capacity 

to provide a one-stop turn-key service.

By partnering with Ricardo, customers have 

confidence that they are working with a world-

class test engineering team.

TEST EXPERIENCE

• Complete confidentiality, objectivity and 

independence enable our test engineering 

specialists to help resolve any testing issue

• Flexible approach tailored to customer 

needs, including technology transfer and 

training as required

• A comprehensive range of rig systems 

is available to support development on 

components and sub assemblies

RICARDO OFFER 
TESTING CAPABILITY 
FOR ALL AREAS OF 
PROPULSION 

TAILORED TESTING
Testing is tailored to individual customer 
needs, ranging from the development of 
small powered hand tools to automotive 
engines and vehicles, marine and 
locomotive engines, and components 
and systems for large power-generation 
plants. 
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ELECTRIFIED PROPULSION RESEARCH 
CENTRE

As part of our testing capability, we undertake the research and development 
of low carbon and advanced automotive electronic technologies including 
hybrid and electric powertrains.

Our state of the art facilities to test hybrid and electric vehicle drive trains under all manner of 
conditions enables the the research of the next generation of electric powertrain systems and 
vehicles, ensuring that Ricardo can attract international research and development contracts for 
the testing of electric hybrid vehicles.

KEY FEATURES

• Unique four-wheel drive hybrid rig

• Ability to test integrated systems and 

modern vehicle drive train equipment 

including regenerative braking

KEY BENEFITS

• Testing drive train equipment from global 

vehicle manufacturers

• Contributing to the UK’s national carbon
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EDU RAPID, ROBUST CONCEPT DESIGN

The global growth of battery electric vehicles and plug-in hybrid electric 
vehicles requires cost-effective electric propulsion systems. 

In the coming years, there will be a demand for optimised and multispeed EDUs as sales volumes 
increase. The wide range in EDU requirements across sectors creates several challenges for 
OEMS including cost and time to market. To support our customers in meeting these challenges, 
Ricardo provides a complete bespoke EDU design and development service, from concept to 
low-volume production, which utilises state-of-the-art toolchains to reduce product development 
time and cost.

KEY FEATURES

• Concept design toolchain identif ies optimal 

solutions to achieve vehicle attributes at 

minimal cost

• Optimisation bespoke components around 

carry-over items where required

• A streamlined concept design process 

enabling fast time to-market

• In-house manufacturing capability ensuring 

robust, mature concept designs that can be 

fully realised in volume production

KEY BENEFITS

• Concept design toolchain identif ies optimal 

solutions for achieving vehicle attributes at 

minimal cost

• Modular solutions can also be identif ied 

to find the best EDU for several vehicle 

applications

• Toolchain also supports optimising some 

bespoke components around COTS items

• Expert knowledge across all key EDU sub-

systems enables fully bespoke solutions to 

be developed

• Streamlined concept design process 

enables fast time to market

• Proven in-house manufacturing capability 

ensures robust and mature concept designs 

that can be fully realised in volume EDU

A RAPID AND ROBUST CONCEPT 
DESIGN PROCESS IS REQUIRED TO 
IDENTIFY OPTIMAL SOLUTIONS AND 
ENABLE A SHORT TIME TO MARKET
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E-MOTORS

Ricardo developed synchronous reluctance machine – Rapid SR 

RAPID SR MACHINE 
SPECIFICATION

• Base speed: 3,700 rpm

• Torque at base speed: >200 Nm Peak, 

>100Nm continuous

• Maximum speed: 15,000 rpm

• Machine volume (including cooling system) 

comparable to similarly-rated PM traction 

machine

KEY DESIGN FEATURES

• Relatively low cost due to elimination of 

magnets

• Good efficiency across a wide speed range 

makes this type of machine attractive.

• Performance compromised by conflicting 

mechanical and magnetic requirements.

•  Conventional style of stator design makes 

the performance similar to induction or PM 

AC stators, which is good.

•  Direct water cooling of the stator

•  Robust high speed rotor design

•  Novel rotor versions planned to allow 

improved performance at speed
Ricardo investigated several options 
and chose to develop a water cooled 
synchronous reluctance machine adapted 
for high speeds.
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POWER ELECTRONICS 

Nexperia partners with Ricardo to develop gallium nitride based EV inverter 
design

Ricardo has partnered with Nexperia to produce a technology demonstrator for a traction 
inverter based on gallium nitride (GaN) technology, enabling better vehicle performance and 
efficiency for both plug-in hybrids and battery electric vehicles.

 The technology aims to increase vehicle range and reduce the package size and weight of the 
inverter, which provides greater powertrain design flexibility and contributes to vehicle mass 
reduction. It will also offer automotive designers a proven, reliable device to provide the power
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RESULTS
Class leading 22kW/ litre and 20kW/ kg 
was achieved along with an expected 
peak efficiency of 98% 

GALLIUM NITRIDE FET INVERTER 

Nexperia approached Ricardo to build a automotive EV technology 
demonstrator for its new GaN cascod MOSFETs

• A 50kVA 400V motor driver was chosen as the target application

• Ricardo conducted a series of tests to establish that it was possible to share current between 

parallel devices and formulated a set of design rules to allow a GaN power module to be designed 

by a 3rd party

• Ricardo designed the rest of the invertor by combining thermal modelling, 3D CAD and schematic 

CUSTOMISATION
The base and application software was 
developed from scratch for this project
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THE RICARDO TEAM

We employ over 2,900 engineers, scientists 

and consultants across a global network of 

technical centres and client offices. 

Across our teams are technical experts 

regarded as among the best in the world 

within their chosen field. They are specialists 

with deep understanding of the technologies 

that drive their industries, as well as the 

frameworks, structures and standards that 

underpin them

Alongside them are experts we have attracted 

from other walks of life – government, academia 

and science – who bring a broader perspective 

of the priorities, trends and innovations shaping 

the world.

Binding us together is a simple passion for 

developing solutions to complex problems 

– to see it as our responsibility to anticipate 

problems, investigate the options and help 

deliver tangible results.
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GET IN TOUCH

T: +44 (0)1273 455611

E: INFO@RICARDO.COM
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