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International Interactions
‘International Interactions” is the National Centre for Universities and Business’ (NCUB) 
latest addition to our showcasing series, where we celebrate and share the best of NCUB 
member collaborations. In this edition, we showcase the breadth and scale of collaborations 
between UK universities and international businesses and the benefit this brings to the UK.

Dr Joe Marshall
Chief Executive of the National Centre for Universities and Business

“The UK competes for research and development (R&D) 
investment in a global market. Currently, some 58% of private 
R&D investment in the UK comes from overseas companies. To 
achieve the Government’s aspirations for research, and to meet 
the ambition to become a Science Superpower, the UK will need 
to maintain this level of investment from, and partnerships with, 
multinational firms.

R&D represents a major market opportunity for the UK. The top 
1,000 R&D intensive businesses in the world spent over $781bn 
in the UK on R&D in 2017 alone. The UK is already competitive 
in terms of attracting a share of this investment, however 
competition is rising.

Although there is scope to do more, in ‘International Interactions’ 
we are celebrating some recent collaborations between 
international businesses and UK universities. 

International collaboration has allowed for breakthroughs from 
the UK research base that would otherwise not be possible. The 
ability to scrutinise, debate, and share experience is essential 
for innovation. Such partnerships have contributed endlessly to 
academic and scientific progress. Collaboration between global 
industry and our world class universities has led to greater UK 
influence on the world stage, and is central to establish and 
grow the UK’s knowledge-led economy. Simply put, everyone 
has benefitted from international businesses working with UK 
universities. 

In this booklet, NCUB presents ten collaboration case studies 
from across the country that demonstrate the vital role of global 
collaboration and investment in the UK’s research system.”
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Collaborating for an 
energy-efficient future

Increasing the efficiency of electric vehicles for a 
brighter future.

Electric buses can be powered on-
board by battery or fed continuously 
from an external source. Industry-
wide, there is still little known about 
how batteries lose performance and 
degrade over time. 

Siemens identified a gap in their 
understanding of battery degradation 
and knew that obtaining this knowledge 
would be a significant development 
task; not something that could be 
achieved through their current staff or 
by consultancy.

It was only through collaborating 
with the unique offering of Newcastle 
University’s experts and academics 
that a ground-breaking solution would 
be developed – together. The project 
was funded by UKRI through Innovate 
UK’s Knowledge Transfer Partnership 
programme.

The first 12 months of the project 
saw a significant change in the 
market direction, which resulted in 
a realignment of research priorities 
towards electric transport. The 
Newcastle team was integrated into 
a global project, working alongside 
teams in India, Portugal, Germany and 
the USA.

As a direct result of this Knowledge 
Transfer Partnership, an artificial 

intelligence algorithm was developed 
to enable the complex management of 
when and for how long electric vehicles, 
like buses and trucks, are recharged in 
large depots.

Using this new algorithm reduces the 
total E-fleet charging cost by up to 
27% and a total reduction in maximum 
power peak of up to 50%, compared 
to unmanaged charging. The savings 
for e-depot operators are significant, 
pressure is taken off the grid at peak 
times, and there is less unnecessary 
power usage as electric vehicle battery 
charging can be scheduled based on 
estimated energy requirement for their 
next trip.

Such scheduling is a part of the 
algorithm’s state of the art multi-stage 
planning process, which responds to 
real-time problems like vehicle delays, 
bad weather, traffic conditions, broken 
connectors, breakdowns and important 
maintenance requirements.

Siemens plan to offer this software 
to their customers as a software and 
service solution, provisioned from the 
cloud and sold on a subscription basis. 
In addition to the optimisation engine for 
infrastructure planning, the project also 
helped develop a simulation tool which is 
currently used by Siemens in the depot 
planning process around the world.

Professor Mike Capaldi, 
the Dean of Innovation and 
Business at Newcastle 
University, said: “A core part of 
Newcastle University’s mission is 
to utilise our expertise in research 
to make a difference out there.  
This industrial collaborative 
research project has ticked all 
the boxes in that all parties are 
delighted with the outcome and 
Siemens now has a product on 
the market that will increase the 
efficiency of charging electric 
vehicles, taking us a step closer 
to achieving net zero carbon and 
reducing pollution in our cities.”

Dr Haris Patsios, Senior 
Lecturer in Power Systems at 
Newcastle University said: “This 
collaborative project was ranked 
as ‘Outstanding’ by Innovate UK. 
It’s contributed to an industrial 
product having direct impact 
on energy efficiency and 
decarbonisation, which has a 
projected annual sales turnover 
of £4 Million in the next three 
years. There’s actually not much 
more to wish for.”

Bernard Magee, Head of 
eMobility at Siemens, said: 
“This KTP was a hugely positive 
experience for Siemens. 
Interfacing with the university in 
this way was very innovative and 
provided new perspectives on 
our product development.”

Electric buses are key to reducing 
air and noise pollution in cities. 
Just having one e-Bus travelling 
approximately 200 km per day can 
save about 60 tonnes of carbon dioxide 
per year, compared to even the most 
modern diesel buses. For this reason, 
the electrification of local public 
transport and efficiency in managing 
the recharging process has a vital role 

to play in climate measures in cities 
and achieving a net zero economy.

Together, Newcastle University and 
Siemens are developing cutting-edge 
artificial intelligence solutions to 
maximise the energy efficiency of 
electrically-powered public transport, 
directly benefiting the transport industry 
and the environment.
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Many important and ground-breaking 
innovations and inventions have shaped 
the modern car in recent years, and the 
industry will continue to innovate as we 
move towards renewable technologies in 
a bid to become carbon neutral.

Already, progress to transition to 
electric vehicles (EV) is well underway. 
According to the latest vehicle statistics, 
the EV market is booming. Electric 
passenger car sales increased by 
186% in 2020 and today there are an 
estimated 400,000 EVs on the road in 
the UK and more than 750,000 plug-in 
hybrids. This comes as the Government 
has announced that the sale of new 
diesel and petrol cars is to be banned 
from 2030. The university and business 
partnerships formed to help speed up 
the introduction of electric vehicles, such 
as the collaboration between Coventry 
University and LTTS, are therefore vital.

Delivering a new 
generation of engineering 
innovations

Coventry University is working with 
a global and leading engineering 
and technology services provider, 
L&T Technology Services (LTTS), 
headquartered in India, to build and 
deliver new generation engineering 
innovations in the automotive and 
manufacturing sectors.

LTTS’ well-established automotive 
practise includes robust and reliable 
platforms and solutions in rapidly 
emerging areas such as Electric 
Vehicles technologies, Advanced 
Driver Assistance System (ADAS) and 
Autonomous Drive (AD). The Company’s 
expertise also covers telematics and 
connectivity, infotainment, powertrain 
and end-to-end design and development 
of automotive components.

LTTS’ facilities include a state-of-the-art 
EV Lab at its Bengaluru design centre 
to help customers across the globe 
evaluate and verify the performance, 
endurance and electromagnetic 
compatibility of EVs. They also 
have dedicated automotive labs for 
infotainment, ADAS and automotive tear 
down activities.

Coventry University has been setting 
up new research partnerships in 
automotive and digital manufacturing. 
This strategic industry-academia 
collaboration is an important milestone 
in the area of research and development 
in advanced driving assistance systems, 
use of 5G in automotive applications 
and new technologies for software-
defined cars.

Together, Coventry University and 
LTTS will conduct innovative research 
in technologies needed for clean 
and smart mobility solutions. The 
collaboration will enable harnessing 
Industry 4.0 solutions for digital 
manufacturing, thereby supporting 
customers across multiple industry 
segments in the important areas of 
sustainability, cyber security, artificial 
intelligence, and machine learning.

#InternationalInteractions7



Recasting Europe’s ceramics 
industry for a cleaner, greener, 
more sustainable future

The collaboration has developed a new 
heat pipe heat exchange technology 
meaning the company can deliver 
ceramics at a much lower temperature. 
The product was custom designed by 
Professor Hussam Jouhara and the 
team at Brunel University London.

In 2019 a 100 kW heat exchanger unit at 
a new-generation roller hearth kiln was 
installed and monitored at Atlas’ Mirage 
tileworks. In 2022, the team have now 
installed a much bigger 0.7 MW heat pipe 
heat exchanger. This next-generation 
waste heat recovery technology has 
proved it can completely recast Europe’s 
ceramics industry for a cleaner, greener, 
more sustainable future.

It is also the world’s first to reuse more 
than 40% of its waste heat streams to 
heat high-pressure water used in the 

production process. It means huge-scale 
savings on energy, costs and emissions.

In six months, the heat pipe heat 
exchanger helped to cut emissions by 
205.5 tonnes a year and saved £28,000 a 
year in electricity bills. Without it, the waste 
heat and energy the factory generates in 
its production process would simply flush 
out into the environment, pumping out 
tonnes of pollutants with it.

World over, consumers are becoming 
increasingly aware of how their lifestyle 
choices impact the environment in 
which they live. Whilst many people have 
moved away from single use plastic, 
many don’t realise that one of the oldest 
hand-made products in history, is also 
damaging to the environment: pottery.

The ceramic, or pottery industry covers the 
manufacturing of the world’s toilets, tiles, 
plates and pipes and is one of Europe’s 
less planet-friendly industries. The 
industry is responsible for pumping out 
tonnes of pollutants like carbon dioxide 
and other gases while generating gallons 
of wastewater. Indeed, it hoovers up vast 
amounts of natural gas to fuel burners that 
dry slip – a mix of water and clay – and 
heat its vast kilns up to 1250 °C.

Industry producers now need to become 
carbon neutral by 2050 and still have a 
lot to do, but with technology like heat 
exchangers on the horizon thanks to the 
collaborative work at Brunel University 
London, that’s looking like a more 
realistic goal.

Together, Brunel University London and Italian based Atlas 
Concorde, one of Europe’s biggest ceramic tile producers, are 
working to address the impact of the ceramics industry on 
the environment. 

Heat pipe system designer Professor Jouhara, who heads Brunel’s Heat Pipe and Thermal Management Research Group, said: 
“We installed a system which is the first of its kind in this industry. The system itself didn’t impact the factory’s day-to-day running. It 
is invisible to the process. All it does is save the company fuel and reduce its emissions. Its design draws on the experience that we 
have at Brunel and builds on the success of the research group in delivering macro-scale industrial projects working with international 
partners. We are recovering just above 2500 MJ of energy each working hour – enough to power the average UK home for over two 
months – and this is offsetting heat which would otherwise come from burning natural gas in a stage that dries raw materials.”
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Collaborating to help 
make Britain a global 
AI superpower
In September 2021, the Government’s 
National AI Strategy set out a ten-
year plan to make the UK a global AI 
superpower. We interact with AI every 
day, and the technology is evolving all 
the time, around us. The Government’s 
Strategy recognises that ‘over the 
next ten years, the impact of AI on 
businesses across the UK and the 
wider world will be profound - and UK 
universities and start-ups are already 
leading the world in building the tools 
for the new economy’. UCL’s and Cisco’s 

collaboration is an excellent example of 
this in practise. 

In Autumn 2021, NCUB members UCL 
and Cisco launched a new virtual centre: 
‘Cisco x UCL Global Centre of Excellence’ 
with a vision to unlock Artificial 
intelligence’s (AI) multi-faceted benefits 
for both the economy and planet. The 
collaboration will play a central role in 
making the UK a global AI superpower 
and supporting the Britain’s transition to 
an AI-enabled economy. 

Building on a long-standing partnership between the two 
organisations will further their work combining their world-
class expertise in AI in the new centre. The Cisco x UCL 
Global Centre of Excellence aims to facilitate a number 
of new ground-breaking research projects to help amplify 
AI’s transformative potential.

As part of Cisco x UCL Global Centre 
of Excellence centre, Cisco will provide 
research funding for UCL academics 
and researchers, focused on the 
application of AI, primarily in the fields of 
collaboration technology, networking and 
cybersecurity. The new agreement will 
enable academics doing relevant AI and 
ML research from across the university 
to apply for funding from Cisco.

Cisco was a founding partner of the 
UCL AI Centre, launched in 2019, 
which has now become a hub for UK 
innovation, supporting the creation of 
a number of AI spinout companies and 
technologies. Cisco are also a partner of 
UCL’s UKRI Centre for Doctoral Training 
in Foundational AI, central to producing 

PhD graduates capable of leading 
research breakthroughs in AI.

In the last three years alone, Cisco has 
supported 18 AI masters scholarships 
for under-represented groups at UCL. 
Through an initiative to encourage girls 
into careers in AI, Cisco and UCL also 
welcomed 150 sixth-form girls onto a 
custom AI programme.

Over the next ten years, the impact of 
AI on businesses across the UK and the 
wider world will be profound – it will be 
a key tool in building the new economy. 
The potential for AI technologies is 
vast – it has the potential to change the 
way we work through supporting and 
enhancing productivity.

Professor David Price, UCL Vice-
Provost (Research, Innovation 
& Global Engagement), said: 
“This is a fantastic example of 
a strategic alliance between 
UCL and a global technology 
company with a shared ambition 
to help shape the future of AI in 
the UK and around the world. 
This collaboration agreement is 
likely to generate hugely positive 
impacts for many industries, 
including healthcare, education 
and logistics.” 

Ramana Kompella, Distinguished 
Engineer & Head of Research, 
Emerging Technologies & 
Incubation at Cisco, said: “Over 
the past year, Cisco Research has 
worked out Centre of Excellence 
agreements with a number 
of top universities within the 
United States and funded several 
research projects through these 
agreements. The first university 
that we considered outside of 
the US for a Centre of Excellence 
agreement was UCL, which has 
the reputation of hosting some of 
the most eminent faculties in the 
world. We were impressed by the 
cutting-edge research happening 
in AI/ML and have already started 
to fund projects with more in 
the future as we systematically 
explore other areas of interest.”

#InternationalInteractions9



Revolutionising transportation 
systems

International investment in UK railway research and development 

The world’s railway network spans over 
1.3 million kms worldwide. According 
to the International Energy Agency, rail 
transport daily consumes only 0.6% 
of global oil consumption and a little 
over 1% of global electricity usage. 
It is also responsible for only 0.3% 
of global carbon emissions. With an 

ever increasing need to limit carbon 
emissions, it’s little wonder that there 
is a growing movement to invest in our 
rail system.

Indeed, major trends regarding 
Sustainable Development Goals 
and the mitigation of climate 

change impacts have led to a global 
renaissance of the railway sector. 
Following decades of prioritisation 
of road modes, rail transport is 
gaining traction not only in the form 
of new lines, but also in significant 
investment in research and 
development activities. 

As the literal birthplace of the railways, the 
UK has been one of the leading nations in 
this revolution. Its fast-growing R&D sector 
is spearheading important technological 
advancements that help countries around 
the world to make rail transport safer, 
more efficient, and more affordable. 
These activities are concentrated around 
the various centres of excellence of 
the UK Rail Research and Innovation 
Network (UKRRIN), led by the University of 
Birmingham, with 11 other universities and 
17 international industry players.

One of the international industry partners 
is the Singapore Mass Rapid Transit 
Corporation (SMRT), which illustrates the 
impact of such remarkable collaborations. 
Since 2015, the University of Birmingham 
and SMRT have worked together 
on research and capacity building 
programmes that have led to significant 
improvements to the expanding metro 
network across Singapore. 

The main programme of this collaboration 
was a bespoke Post Graduate Certificate 
(PGCert) programme that upskilled more 
than 500 junior and mid-level engineers of 
the company. The programme consisted 
of 60 credits of taught modules to form 
a degree in Urban Railway Engineering. 
The degree was delivered in six 10-credit 
modules over 3 years, in which a number of 
experts from the University of Birmingham 
travelled to Singapore to deliver a module 

during each visit. The success of this led 
to a cohort of engineers undertaking full 
MScs and PhDs. 

The R&D underpinning this work was 
conducted in the UK and the outcomes 
have since been applied across the UK. 
Specifically, the simulation platform that 
has been enhanced is moving forward 
towards a full digital twin. Their condition 
monitoring expertise has also become 
proprietary to be used in the local projects.

The endeavour has since received very 
positive feedback from SMRT’s CEO and 
senior directors, who emphasised the 
visible increase in staff preparedness, 
efficiency, and problem-solving skills. 
Alongside those important upskilling 
activities, SMRT has also been investing 
heavily in UK R&D expertise. This takes 
the form of research projects and PhD 
studentships that focus mostly on 
condition monitoring technologies, and 
operational optimisation algorithms. 

These activities have already helped 
the Singaporean operator to move its 
performance closer to its ambitious 
targets of one million train-km between 
failures to match the Hong Kong network. 
SMRT now operates a modernised fleet 
with advanced signalling, and has recently 
opened new lines in the country, providing 
additional capacity and sustainable 
mobility to its population.
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Reinventing the UK’s transportation systems

Another example of an international transport company working with a UK university 
is the partnership between California based Cubic Transportation Systems, a global 
company which is currently revolutionising transportation systems around the world, 
and Teesside University. 

Together the two organisations seek to enhance collaborative research and provide 
exciting opportunities for students and graduates.

Cubic Transportation Systems is a 
leading integrator of payment and 
information solutions and related 
services for intelligent travel applications 
in the transportation industry. It is 
the company behind the Oyster Card 
used on London transport. Cubic 
Transportation Systems is dedicated 

to using cutting edge technology to 
reinvent transportation. It has offices 
in over 75 locations in more than 20 
countries around the world, including 
one in Stockton in the Tees Valley.

Cubic Transportation Systems has 
a Memorandum of Understanding 

with Teesside University’s School 
of Computing, Engineering & Digital 
Technologies which formalises a 
commitment to work together and 
maximise collaborative opportunities. 
The Memorandum of Understanding 
outlines a commitment to work 
together on short and long-term 
training, research, student placement 
opportunities, staff development and 
graduate recruitment.

The partnership was signed by the 
Cubic Transportation Systems’, 
Software Engineering Manager Matt 
Brooke, a Teesside University graduate. 
Matt said: ‘By working so closely with 
Teesside University we will be able to 
access the talent and skills of students 
and graduates and introduce them 
to career opportunities that are right 
on their doorstep. You cannot drive 
down a motorway in the UK without 
seeing software and technology which 
has been developed by Cubic. The 
Memorandum of Understanding is a 
fantastic opportunity for the company 
and the University to work together 
and harness our collective skills and 
ambitions for the benefit of the region.’

Siobhan Fenton, Associate Dean 
(Enterprise and Business Engagement) 
in Teeside University’s School of 
Computing, Engineering & Digital 
Technologies, said: ‘We are always 
looking to expand our network and work 
with companies with shared values 
and objectives. Cubic Transportation 
Systems is exactly the kind of company 
we want to align ourselves with and I 
am confident that both organisations 
will benefit tremendously through our 
Memorandum of Understanding.’ 
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Developing emissions-busting 
helicopter blades
SABRE stands for ‘Shape Adaptive Blades for Rotorcraft Efficiency’. The four-year, €6 million-EU 
funded project brought together a consortium of six research institutions from across Europe. 
Working with leading industry figures including fellow NCUB member Leonardo and Airbus, their 
remit was to develop ground-breaking new helicopter blade designs, capable of changing shape 
in real time to reduce noise, fuel burn and CO2 emissions.

The UK aerospace industry is the second largest in the world, behind that of the U.S. 
In 2020, total UK civil aerospace turnover totalled over $34.8 billion, and the sector 
had approximately a 16% global market share. There’s constantly a huge amount of 
innovation taking place in the aeronautical sector. We are witnessing rapid change, 
from cutting-edge composite materials to hydrogen-powered engines. Soon, air travel 
as we know it could look drastically different. 

But there’s one area where change isn’t happening so quickly, and that’s rotorcraft – or 
helicopters. Design and technology around helicopters has largely plateaued over the 
years, which is why the University of Bristol’s SABRE project represents a new and 
exciting opportunity for aeronautics and beyond.

Shape changing aircraft structures are 
already common on fixed-wing planes. 
Flaps on an aircraft wing deploy and 
retract during take-off and landing, for 
example. These changes in wing shape 
helps the aircraft adapt to different 
flying conditions and allow it to change 
direction. SABRE’s objective for morphing 
blades on rotorcraft was largely the 
same.  In practice, however, integrating 
the technology onto rotorcraft presented 
a huge range of challenges. 

On a fixed-wing airplane the operating 
conditions change relatively slowly, 
but a helicopter’s rotor spins so quickly 
that each blade will see widely varying 

velocity and wind speed conditions five 
to seven times per second, in addition 
to incredibly high centrifugal forces and 
vibrations. These different conditions 
require different blade shapes in order 
to optimise performance, and traditional 
helicopters must compromise with a 
single, fixed design. 

SABRE’s approach was to create “a set 
of building blocks” – different morphing 
concepts used individually or together 
to minimise the emissions of any given 
helicopter design. This set comprises six 
different technologies that create changes 
in blade curvature, aerofoil length, twist 
and vibrational response, as frequently as 

multiple times per 
second. 

Using advanced 
analysis tools 
and experimental 
models, the SABRE 
team was able to 
show that these 
concepts have real 
promise. When used 
individually, the 
morphing concepts 
resulted in a fuel 
burn reduction of up 

to 5%, but when multiple concepts were 
combined to attack different elements of 
physics, reductions of up to 11% could 
be achieved. The industry partners were 
key in further defining how these devices 
could best be integrated into rotor blades.

Given the increasingly urgent narrative 
driving innovation away from fossil 
fuel-based activities, SABRE’s research 
has been designed to be platform and 
propulsion agnostic. The technology could 
be retrofitted into existing rotorcraft, or 
form the basis of new designs. Whilst the 
morphing devices require some electrical 
power to operate, they save much more 
power than they require. With electric 
rotorcraft, the technology will enhance 
flight range and endurance. 

SABRE’s research could also have 
applications elsewhere – more 
specifically, with renewable wind 
energy. A wind turbine faces similar 
constantly varying physics and 
conditions as rotorcraft, which can lead 
to suboptimal performance and cause 
large deformations and fatigue stress in 
the blade. SABRE’s morphing concepts 
could therefore result in longer-
lasting structures and more electricity 
generated by the turbine. 
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Silicon Catalyst is the world’s only incubator focused 
exclusively on accelerating semiconductor hardware start-
up and scale-ups. It has created a rich ecosystem of 50 
in-kind partners and over 200 expert executive advisors to 
help these start-ups succeed.

Silicon Catalyst and Heriot-Watt 
University have shared strategic 
objectives which focus on developing 
high-growth opportunities, equipping 
aspiring Scottish based semiconductor 
ventures to transform into scale-ups.

Heriot-Watt University’s heritage is 
rooted in industry and international 
collaboration, delivering education and 
innovation through knowledge transfer, 
commercialisation and partnership. In 
2019 Heriot-Watt University launched 
GRID. GRID is a new ground-breaking 
facility to advance the university’s global 
research, innovation and discovery. It 
has been designed to create cohesion 
between academic disciplines, industry 
partners and the global community, 
providing an innovative teaching and 

learning environment for mathematics, 
engineering, physical sciences and 
computer science students and staff.

Silicon Catalyst has created a network 
that lowers the capital expenses 
associated with the design and 
fabrication of various devices by 
providing advanced design tools and 
services from a comprehensive network 
of In-Kind Partners (IKPs). Its Portfolio 
Companies utilise IKP tools and services 
including design tools, simulation 
software, design services, test program 
development, tester access, and banking 
and legal services. More than 600 start-
up companies have engaged with Silicon 
Catalyst since April 2015, with a total of 
40 start-up and early-stage companies 
admitted to the incubator.

Collaborating to launch more 
scale-ups in Scotland

In late 2021, California based Silicon 
Catalyst and Heriot-Watt University 
announced a new collaboration designed 
to drive the development and launch 
of companies utilising next-generation 
semiconductor technologies. Together 
the team aims to deliver impactful 
research initiatives and to accelerate 
commercialisation.

According to the Semiconductor Industry 
Association, semiconductors are the 
brains of modern electronics. They 
are materials that have a conductivity 
between conductors (generally metals) 
and non-conductors or insulators (such as 
most ceramics). 

Semiconductors are an essential 
component of electronic devices, 
enabling advances in communications, 
computing, healthcare, military systems, 
transportation, clean energy, and 
countless other applications.

Professor Steve McLaughlin, 
Deputy Principal Research 
and Impact, Heriot-Watt 
University said: “I look 
forward to collaborating 
with SiliconCatalyst.UK, 
propelling impactful research 
initiatives and accelerating 
commercialisation to strengthen 
and ensure the continued 
growth of the semiconductor 
industry.”
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High intensity X-ray 
devices are used to 
sterilise vaccines, 
medicines, and blood 
products. Since the 
outbreak of Covid-19, the 
global demand for these 
devices has increased 
dramatically. Working 
together, US based Atlas 
Technologies Ltd and 
The Open University 
collaborated to expedite 
the fabrication of X-ray 
sterilisers by developing 
a new manufacturing 
technology.

Urgent need for a new technology 
Traditionally the bi-metal flanges used 
in X-ray sterilisers could only be made 
by ‘Explosive Welding’ of high-strength 
aluminium alloys to stainless steels. 
This method has a manufacturing lead 
time of 6 to 12 months, with high scrap 
rates. Clearly, such a long delay during 
the Covid-19 pandemic would have 
slowed down the production of the life-
saving vaccines. The team overcame 
these challenges using an alternative 
process called ‘Diffusion Bonding’.

Dr. Amir Shirzadi, who is an expert in 
Diffusion Bonding with several patented 
inventions, led a dedicated team to 
develop an innovative technology which 
replaced Explosive Welding with a faster 
and more reliable process. 

In August 2020, the team began to work 
on the project. Within five months the 
team had developed a new manufacturing 
technology and scaled it up at to create 
the first set of fabricated bi-metal vacuum 
flanges, made of aluminium and stainless 
steels, which are the key components in 
medical X-ray sterilisers. 

This innovative process was made 
possible using data provided by USA 
based company Atlas, by designing 

bespoke jigs, and procuring tooling 
materials. The aluminium and stainless-
steel alloys needed for fabrication of the 
bi-metal flanges were supplied by Atlas.

Outcomes of the collaboration:
• The team developed a new, more 

reliable, and quicker process to 
manufacture key components of X-ray 
sterilisers.

• The Open University team used 
diffusion bonding to fabricate 18 full-
size bi-metal adapters and sent them 
to their partner, Atlas Technologies for 
final assembly and field testing. The 
assembled components passed Atlas 
Technologies’ stringent tests.

• The newly developed technology can 
also be used in manufacturing ultra-
high vacuum scientific devices such as 
X-ray monochromators and infra-red 
telescopes.

Developing X-ray sterilisers for 
Covid-19 vaccine production

The purpose of sterilisation is to 
eliminate all living microorganisms 
on a device so that it is free from 
any contamination. By killing all 
microorganisms, sterilisation helps to 
stop any potentially harmful ones from 
reproducing and spreading infection 
when the device is used on a patient or in 
a healthcare setting, such as a vaccine. 

As of April 2022, worldwide, 11.2 billion 
lifesaving vaccine doses have been 
administered. Expediating the sterilisation 
process has contributed towards 
this achievement. The team from the 
Open University and USA based Atlas 
Technologies Ltd collaborated to develop 
new technologies at pace in summer 2020 
to help make this achievement a reality.
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Partnerships to boost UK 
scholarships, enterprise 
and student support
Spanish bank Santander, Banco Santander, is committed to progress and inclusive, 
sustainable growth, with a long-standing dedication to higher education. Banco Santander has 
committed more than €2 billion and awarded over 630,000 scholarships and grants since the 
Universities programme began. 

Global, industry collaboration with 
the UK’s world class universities 
is central to establish and grow a 
knowledge-led economy. Santander 
Universities was launched by the 
Bank Santander in 1996 with the 
primary aim for universities to share 

goals of internationalisation, transfer 
of knowledge and fostering of 
entrepreneurial skills. 

The Bank has 1,000 agreements in 
place with universities and institutions 
in 31 countries, of which over 80 are 

in the UK. An example of their work in 
practise is the partnership between 
Santander and the University of 
Hertfordshire.

Through these agreements Santander 
provides education, entrepreneurship 
and employment opportunities for 
university students as well as training 
and support for the growth and 
transformation of innovative start-ups 
and SMEs

An example of this work in practise is 
the partnership between Santander and 
the University of Hertfordshire. In late 
2021, the two organisations signed a 
new three-year agreement, which will 
boost scholarships, enterprise, and 
student support at the institution.

Through the partnership, Santander 
Universities UK has supported 
Hertfordshire students through 
education, employment and 

entrepreneurship. Over the years, 
students have benefitted from an 
extensive range of opportunities 
including scholarships, Enterprise Fund 
grants, Study Abroad grants, Formula 
Student support and the long-running 
internship programme. The support 
brings clear benefits to the students 
and directly enhances their university 
experience and employment outcomes.
 
University of Hertfordshire students 
are given the opportunity to be involved 
in a range of initiatives through the 
partnership. These include the national 
Emerging Entrepreneurs competition, 
and the Women in Engineering 
programme, which supports leading 
female engineers from the School of 
Engineering and Computer Science.

Professor Quintin McKellar, 
Vice-Chancellor of the 
University of Hertfordshire, 
said: “The relationship we have 
developed with Santander has 
matured into a highly valued 
partnership, which has greatly 
benefited our students. I am 
delighted that we are extending 
the partnership and are offering 
exciting new initiatives which will 
further support our community.”

Matt Hutnell, Director, Santander 
Universities UK, said: “Santander 
is committed to supporting 
higher education as well as 
local communities across the 
UK. We’re proud to continue our 
partnership with the University of 
Hertfordshire for a further three 
years to ensure we can work 
together in providing even more 
opportunities which will benefit 
both students and the local 
community.”
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Forging cybersecurity links

Global technology company Thales, Head 
Quartered in Paris, France, has partnered 
with Cardiff University to develop 
cybersecurity solutions at the company’s 
ResilientWorks ‘living laboratory.’ 

The collaboration will look at the 
resiliency of the cyber networks needed 
for autonomous vehicles to work 
safely and reliably, and across the 
generation, transmission, and storage 
of electricity. Currently, there are an 
estimated 200,000 electric vehicles in 
the UK, this number will grow in line with 
government policy and as the consumer 
engages with the green agenda.

Thales and the Welsh Government are 
creating a ResilientWorks campus for 
cyber trust at the former steelworks site 
in Ebbw Vale, alongside the National 
Digital Exploitation Centre (NDEC). 

The Cardiff University team will work 
closely with the team at ResilientWorks 
to deliver a test bed facility that 
examines how energy and transport 
systems can be more resilient.

The campus includes research 
laboratories, a test track and model 
street complex. Organisations from 
startups to major international 
companies and governments will use 
ResilientWorks to test and develop 
trust in operational technology and key 
infrastructure for growth sectors in the 
economy and critical public services.

Thales (Euronext Paris: HO) is a global 
leader in advanced technologies, 

investing in digital and “deep tech” 
innovations – connectivity, big data, 
artificial intelligence, cybersecurity 
and quantum computing – to build 
a confident future crucial for the 
development of our societies. 

The Group provides its customers 
– businesses, organisations and 
governments – in the defense, 
aeronautics, space, transport, and 
digital identity and security domains 
with solutions, services and products 
that help them fulfil their critical role, 
consideration for the individual being the 
driving force behind all decisions.

Thales has 81,000 employees in 68 
countries. In 2020 the Group generated 
sales of €17 billion.

Gareth Williams, VP, Secure 
Communications and Information 
Systems (SIX), Thales, said: “Cardiff 

has an outstanding reputation for 
research expertise in cybersecurity. 
Our collaboration will help grow the 
importance of Ebbw Vale as a technology 
industry hub, giving the valleys a critical 
mass in cyber for critical infrastructure, 
attracting new work to the smaller 
companies of the South Wales cyber 
cluster and giving Wales a distinct identity 
in the international technology markets.”

Following the model of the NDEC 
project, ResilientWorks is a collaboration 
between Thales, an industry partner, 
academia and Welsh Government. 

Professor Pete Burnap, Director of 
the Cardiff Centre for Cyber Security 
Research said: “We are delighted to be 
working with Thales at ResilientWorks, 
where Cardiff University’s cyber 
research expertise with help to give 
Wales a distinctive edge in the crucial 
resiliency of the cyber networks needed 
for autonomous vehicles to work safely 
and reliably, and across the generation, 
transmission, and storage of electricity.”

The project is part of Welsh Government’s 
wider plans to build a new tech cluster in 
Blaenau Gwent. The £7m initiative is jointly 
funded by Thales and Welsh Government’s 
Tech Valleys programme with research 
contributed by Cardiff University.

Close collaboration between Thales and Cardiff 
University will allow the company to use the University’s 
expertise in the Centre for Cyber Security Research and 
other leading research groups at the University, building 
on an established platform of existing work.
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Accelerating vehicle 
electrification

It was central to COP26’s net zero 
ambition that we should be speeding 
up the switch to electric vehicles. 
Progress is being made and the 
transition to electric cars is well 
underway. In December 2022, sales of 
electric cars in Europe overtook diesel 
models for the first time. This is a 
hugely positive step forward. 

Switching to electric vehicles will not 
only provide us with cleaner air, but 
it will also cut carbon emissions that 
cause climate change.

The UK Government has announced 
that the sale of new diesel and 
petrol cars is to be banned from 
2030. Loughborough University and 

Ford Motor Company, the American 
multinational automobile manufacturer 
headquartered in Dearborn, Michigan, 
United States, have joined forces to 
develop the next generation electric 
vehicle technologies.

The project, called the Virtual Vehicle 
Integration and Development (ViVID) 
aims to enhance the virtual product 
development process for electrifying 
the Ford Transit Van. The work draws 
on the team’s extensive mathematical 
modelling and simulation expertise.

Replacing expensive and time-consuming 
engineering prototyping with virtual 
development and testing techniques 
improves cost efficiency, time to market, 
and the quality of the final product.

To support this innovation, the team 
has used part of the project funding to 
upgrade their existing electric vehicle 
testing equipment and installed a state-
of-the-art Vehicle-in-the-Loop (ViL) rig to 
test control algorithms on vehicles. 

In addition, relevant capabilities in 
Software-in-the-Loop, Hardware-in-
the-Loop and Driver-in-the-Loop have 
been generated to underpin the current 
research as well as future vehicle 
development programmes.

Long term, the digital tools and methods 
created will have wider benefits, allowing 
UK companies to leverage improved 
product development capabilities – helping 
them to compete as industry leaders.

The new skills and knowledge generated 
will be made available to the project 
consortium – Ford, HORIBA MIRA 

and IPG Automotive – through a co-
developed Masters degree programme 
and industry training modules as well as 
a series of workshops.

By bringing together international 
industry leaders with foremost 
academic researchers, ViVID is helping 
to accelerate the adoption of high-
performing, low- and zero-emission 
commercial vehicles – ensuring that the 
UK remains a frontrunner in the global 
automotive industry.

ViVID is funded by the Advanced 
Propulsion Centre – which brings 
together a multi-discipline research 
team. Led by Dr Georgios Mavros, 
it comprises academics from the 
University’s School of Aeronautical, 
Automotive, Chemical and Materials 
Engineering; School of Mechanical, 
Electrical and Manufacturing 
Engineering; and Institute of Digital 
Engineering.

Read more about this work here:  
www.project-vivid.com

Loughborough University is part of a four-year,  
£39 million Ford-led collaborative industry research 
project, accelerating the development of next generation 
electric vehicle technologies.

Lead Academic Dr Georgios 
Mavros explains: “We’re creating 
improved models and using large-
scale simulations to examine 
the combined performance and 
interaction of several sub-systems 
– the battery, motor, power 
electronics and control systems, 
advanced driver assistance 
systems – and how they operate 
together, rather than in isolation. 
This is supporting the design of 
more desirable electric vehicles 
with an increased range and 
better battery life at a fraction of 
the time and cost of conventional 
approaches.”

Dr Ashley Fly, lead researcher 
of ViVID’s battery simulation 
and testing, adds: “We’ve already 
developed a single pouch and 
cylinder cell 3D lithium-ion battery 
model which is allowing our 
partners to establish a battery 
characterisation process to 
improve accuracy and confidence 
in battery pack design and lifetime 
estimation – drastically reducing 
the iteration of tests during 
development and optimising the 
durability of the battery system.”

Ford Transit Van “in-the-loop” with a 
computer simulation model running 17 #InternationalInteractions
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#AdvancementsInAdversity

The case studies in ‘International Interactions’ only begin to 
scratch the surface of some of the incredible collaborations UK 
universities and international businesses have carried out. Just 
some of the achievements outlined here have allowed industries 
to be more sustainable, they have forged cyber security links, 
and have helped to shape the future of AI in the UK.

Whilst, as a nation, there is scope and appetite to increase 
the amount of international collaboration, in this booklet we 
celebrate the achievements of international interactions so far.

Conclusions
International R&D collaboration and 
investment is vital for the UK’s ambition 
to become a science superpower. The 
nation must act as a competitor in the 
global market for R&D investment to retain 
existing business investment and attract 
higher levels of globally mobile business 
research. It is an important factor in the 
UK’s research strength.
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Local Links: 
Collaboration’s role in 
building stronger places

SHOWCASING COLLABORATION:
Highlighting how university-business 
collaboration is helping local 
communities and places.

Winter 2022

Advancements 
in adversity

SHOWCASING COLLABORATION:

Highlighting university and business 
partnerships that delivered health 

breakthroughs and advancements, 
in the midst of a global pandemic.

Summer 2021

Partnerships 
for the Planet: 
Cooperation 
for COP26

SHOWCASING COLLABORATION:

Highlighting university and business 
partnerships that are helping to 
meet COP26’s ambitious goals.

Autumn 2021

Food for 
the future
SHOWCASING COLLABORATION:

Highlighting university and business partnerships 
formed to ensure we have the food we need in the future.

Spring 2021

 READ MORE READ MORE  READ MORE

 READ MORE  READ MORE  READ MORE

International Interactions is the 
latest in the NCUB’s quarterly 
showcasing series.
Each quarter we will focus on a different theme under which we will celebrate and 
share the best of NCUB member collaborations. Examples of booklets we have 
published so far include ‘Collaboration in Crisis’ where we celebrated the lifesaving 
work our universities and businesses carried out during the first few months of 
the Covid-19 pandemic. We have also showcased how collaborations between our 
universities and businesses are helping local communities and places in ‘Local Links’ 
and have highlighted collaborations that helped to meet COP26’s ambitious goals in 
‘Partnerships for the Planet: Cooperation for COP26’.
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The National Centre for Universities and Business is the collective 
voice of the UK’s universities and leading businesses, promoting
and shaping their collaboration through research, digital insight and 
advocacy to secure the UK’s prosperity.

HELPING THE UK PROSPER, BY WORKING FOR THE UK TOGETHER

Get in touch:
For more information please contact NCUB at:

info@ncub.co.uk
www.ncub.co.uk

 @NCUBtweets


