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It is my pleasure to introduce the third annual research highlights
report from the Faculty of Engineering at the University of
Nottingham. Through the significant efforts of our staff, 2017-18
was a fantastic year for research in the faculty. Building on a base
of diverse blue-sky research, through to the delivery of wider
societal, economic and industrial impact, research at Nottingham
has an ever increasing influence on our local community, and
society at large.
Supported by funding from a broad range of sources, such as UK Research and
Innovation (UKRI), UK government, and international funders including the European
Commission, international charities and of course industry, 2017-18 saw a total of
over £33.5 million of new awards to the faculty.

Professor Chris Tuck,
Associate Pro-Vice-Chancellor
for Research and Knowledge
Exchange

UKRI (£14.8 million) funding to the faculty is significant and the University of
Nottingham is committed to successfully delivering the fundamental and applied
research supported by these awards. Notable new awards from 2017-18 include
the Engineering and Physical Sciences Research Council (EPSRC) Enabling Next
Generation Additive Manufacturing Programme Grant; Cornerstone: Mechanical
Engineering Science to enable aero propulsion futures; EV-elocity and DigiTOP.
Furthermore, 2017-18 also saw significant infrastructural investments in the faculty
with the completion of the Advanced Manufacturing Building on our Jubilee
campus, providing a hub for multidisciplinary manufacturing research at Nottingham
in the future.
Our Institutes in Advanced Manufacturing, Aerospace Technology, and Energy
Technology in the faculty enable our researchers to externally engage and showcase
our diverse research to industry and beyond; for example, at international events
such as the Farnborough International Air Show. Further afield, our research has
resonance with other countries and cultures including the recent highly successful
Dinosaurs of China exhibition.
Internationally, the faculty continues to work on a global basis with a wide range
of academic and industrial stakeholders. Our 22 research groups provide leadership
and support to research programmes in Europe and across the globe. This includes
our continued academic leadership of CleanSky2 and in Horizon 2020 projects. The
faculty embraces our formal partnership with Virginia Institute of Technology (USA)
and work with our international campuses in Malaysia and China to develop new and
exciting collaborations in all areas of engineering, with a focus on energy, transport,
aerospace, healthcare, manufacturing and sustainable cities.
Engineering is about bringing together the best ideas, people and concepts to
deliver solutions to difficult problems; almost 900 members of staff across the
faculty provide the intellectual, professional and technical support to make this
possible. Our annual highlights report only scratches the surface of the great work
that is done by our students, academics, technicians and support staff and I implore
you to dig a little deeper when you find something of interest.
I look forward to another great year for the faculty, through our varied and diverse
research themes, supporting real advances and changes to society.

Chris Tuck

Professor Chris Tuck,
Associate Pro-Vice-Chancellor
for Research and Knowledge Exchange
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Engineering
research
thematic
areas

The University of Nottingham has invested in
six beacons of excellence, which demonstrate
our internationally renowned research areas,
addressing global economical and societal
challenges.
Future Food, exploring new ways to feed
the world; Rights Lab, helping to end global
slavery, Precision imaging, transforming
healthcare with pioneering imaging,
Propulsion Futures, at the heart of a revolution
in greener transport; Green Chemicals,
securing the low carbon bio-economy of the
future; and Smart Products, innovating new
products and means of production for the
UK’s competitiveness and future prosperity.
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Research in Engineering underpins many of
the Beacons with broad expertise across our
22 research groups.
The Faculty of Engineering provides
leadership in key priority areas – Advanced
manufacturing, Aerospace, Energy,
Healthcare technologies, Sustainable and
resilient cities and Transport technologies.

Future Food

Rights Lab

Precision Imaging

Exploring
new ways
to feed
the world

Helping
to end
global
slavery

Transforming
healthcare with
pioneering
imaging

Propulsion Futures

Green Chemicals

Smart Products

At the heart
of a revolution
in greener
transport

Securing the
low carbon
bio-economy
of the future

Towards smart
production
of smart
products

These interdisciplinary themes draw upon our
strengths across the University; and enable
collaboration, strengthening of networks
and partnerships, attract diverse funding,
and raise the reputation of our world-leading
research.
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Advanced
manufacturing
Advanced manufacturing is one of the key research priority areas for
the university. Our vision is to sustain and further establish Nottingham
as the leading international research centre, and preferred research and
innovation partner to industry in advanced manufacturing technologies
and systems. The Institute for Advanced Manufacturing (IfAM) is a
multidisciplinary centre of excellence with a critical mass and expertise
to support strategic UK industrial sectors.
The institute brings together all manufacturing related research activities
at the University of Nottingham. It provides a research environment to
enable further growth by capitalising on the synergy between different
manufacturing research activities, research centres and cross-sector
industrial applications. The institute also connects and supports
manufacturing research and teaching across the three campuses
in the UK, Malaysia and China.

Key highlights
In 2017, the Institute moved to the new iconic Advanced
Manufacturing Building. This state-of-the-art building
will host several world-class research groups and
laboratories conducting internationally leading
research, and delivering strong industrial impact in
advanced manufacturing technologies including 3D
printing, composites, and manufacturing processes
and systems. It also houses the Rolls-Royce University
Technology Centre in Manufacturing Technology.
The Advanced Manufacturing Building will provide
a focal point for diverse engineering and science
disciplines to collaborate and contribute to pioneering
developments for a range of sectors. This will
include aerospace, automotive, marine, energy
generation, food and drink, chemical products and
pharmaceuticals, and helping to deliver economic and
societal impact at both a regional and national level.
The Composites research group secured £10.3
million in government funding for new research into
pioneering composite manufacturing techniques. The
multimillion-pound Engineering and Physical Sciences
Research Council (EPSRC) grant is a major research
investment for the UK community, hosted by the
University’s Faculty of Engineering, working closely
with the University of Bristol – both of which have
established reputations for composites research.
The EPSRC Future Composites Manufacturing Hub
aims to accelerate the potential of advanced polymer
composite materials for automated manufacturing
technologies, addressing: automation and high rate
processing; state-of-the-art simulation techniques;
multifunctional materials and structures; advanced
inspection technologies; recycling and reuse.
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Aerospace
The Institute for Aerospace Technology (IAT) works
to integrate, develop and promote the University of
Nottingham’s multi-disciplinary aerospace research
portfolio, delivering world leading aerospace research
with translational impact with and for our partners.
Aerospace at the University of Nottingham is playing a
key part in delivering world class, multidisciplinary
research and are a strong team of 400 leading
researchers, driving the development of
cutting-edge technology that will radically
improve all aspects of air transport.
Working with global aviation leaders including
Rolls-Royce, GE Aviation, Airbus, Boeing, BAE
Systems, Bombardier and GKN, as well as small
and medium-sized enterprises, we are conducting
exciting technology and knowledge transfer to lead
the technology transformation in aerospace.

Key national initiatives
The University of Nottingham, through the IAT, is a founding
member of the UK Aerospace Research Consortium. The
purpose of the Consortium is to facilitate partnership-working
between the UK’s aerospace research universities. The
Consortium will focus on the full aviation spectrum – airlines,
aircraft, airspace and airports and it will provide the global
aerospace community with a centralised point of engagement
to the UK’s top university aerospace research capabilities.
The UK Aerospace Research Consortium was formally
launched in July 2018 at the Farnborough Air show.

Women in Aviation and Aerospace
Charter
The University of Nottingham is a founding signatory of
the Women in Aviation and Aerospace Charter, which was
launched at the Farnborough Air show in July 2018. The
IAT is leading on this activity on behalf of the University.

Aerospace research at Nottingham
Clean Sky 2 Programme
Through the portfolio of 22 Clean Sky 2 projects, the IAT and
project research teams work with over 40 different partners,
including 20 small/medium enterprise across seven countries.
The portfolio of Clean Sky 2 projects includes over 1,500
researcher months at the University of Nottingham.
Farnborough International Air show 2018
In 2018 the IAT organised and delivered the University’s
presence at the Farnborough International Air show to
demonstrate the University of Nottingham’s multi-disciplinary
aerospace research. The IAT promoted several research
projects including ACHIEVE (power electronics) and ASTRAL
(advanced aerospace manufacturing), the University’s EPSRC
Future Composites Research Hub (aerospace materials) and
VR showcasing the joint research of the ASPIRE, ESTEEM
and ENIGMA Clean Sky projects (all power electronics).
IAT showcase 2018
The IAT hosted two reception events to key external
stakeholders and industry partners. One event celebrated
the 10th anniversary of the University’s involvement in the
Clean Sky programme. The second event celebrated the first
anniversary of the Propulsion Futures Beacon of Excellence.
The IAT’s annual showcase event drew 80 delegates
from industry, national and regional sector bodies and
small/medium companies in the aerospace supply
chain. The press release for this event was covered by
the Aerospace Technology Institute (ATI) and Intelligent
Aerospace Global Aerospace Technology Network.

12

13

Energy
The Energy Technologies Research Institute
(ETRI) unites energy research across a range
of disciplines at the University of Nottingham.
Over 150 academics contribute to our
impressive portfolio of research, development
and demonstration projects worth over £100
million, funded by government, industry and
the EU. Our Beacons of Excellence are at the
core of our global vision and will champion
our efforts to respond to global challenges.

Key highlights

We collaborate and form strategic
partnerships with many of the world’s leading
energy innovators and are founding partners
of the Innovate UK funded Energy Research
Accelerator (ERA), alongside seven other
Midlands-based universities and the British
Geological Survey.

The Energy innovation and collaboration team established
over 180 collaborations between the University and
regional businesses, as part of ‘Energy for Business’, a
project funded by the European Regional Development
Fund (ERDF). The team have also strengthened
relationships within the University and with partners and
key stakeholders.
Energy for Life, a project that is strengthening ties with
developing nations, has funded three seed projects to
enable researchers in Nepal, China, Malaysia and Nigeria
to work alongside University of Nottingham academics to
solve energy related challenges of relevance to
developing economies.
As part a £20 million investment through ERA, a new
Research Acceleration and Demonstration (RAD)
building is home to impressive energy research labs
and testing facilities.
Julian Critchlow, Director General of Energy
Transformation and Clean Growth for the Department
of Business, Energy and Industrial Strategy (BEIS),
recently visited the RAD building to learn more about
the ERA projects.
The Passivhaus Trust were invited to hold their annual
board meeting in the new Research Acceleration and
Demonstration Building. As part of the day, they were
given a tour of the building which has been designed to
achieve BREEAM Excellent and Passivhaus standards,
and to significantly reduce energy requirements.
The Energy Capability Statement has been updated to
include new capabilities and the latest developments,
research interests and equipment across ETRI.
The Community Energy Scheme at the Trent Basin has
now been switched on and is managing energy demands
across this residential community project. The University
is a partner in the award-winning scheme, which has
been funded through ERA and includes significant solar
photovoltaic electricity generation and the largest
community energy battery in Europe, at 2.1MWh.
Engineering are leading two collaborations to form new
Centres for Doctoral Training in Resilient Decarbonised
Fuel Energy Systems and Sustainable Hydrogen. If
successful, this will fund over a 100 PhD studentships
starting from September 2019.
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Healthcare
technologies
Our research aims to address healthcare
challenges such as ageing populations,
increases in the incidence of chronic conditions,
and alleviating pressure on healthcare services,
by developing innovative technologies for
patient care.
The Centre for Healthcare Technologies
(CHT) brings together over 120 academics and
clinical academics across the University and
at Nottingham University Hospitals NHS Trust
with a multi-million pound portfolio and a track
record of successful innovations. Our mission is
to provide a pathway to drive innovative ideas
and cutting-edge science into clinical practice.

Key highlights
NHS England Chief Scientific Officer’s Developing
Partnerships to Improve Outcomes Award. CHT facilitates
a close partnership between University of Nottingham
and Nottingham University Hospitals NHS Trust. Their
joint work to drive research through to clinical adoption
was recognised at the NHS England Healthcare Science
Awards ceremony.
SurePulse Medical received the Start-up Award at
Medilink East Midlands Business Awards and Innovation
Day 2018. SurePulse Medical is a joint venture between
The University of Nottingham and Tioga Ltd, specialising
in technology to support neonatal care and resuscitation
monitoring devices.
Professor Dan Clark, Co-Director of CHT and Head of
Clinical Engineering at Nottingham University Hospitals
NHS Trust, was awarded the Institute of Physics and
Engineering in Medicine (IPEM) Innovation Gold Medal to
recognise outstanding contribution to innovation resulting
in translation into clinical practice. IPEM Medals are
awarded annually to established professionals who make
outstanding contributions in physics and engineering,
applied to medicine and biology.
Professor Steve Morgan, CHT Director, was awarded a
Royal Society Industry Fellowship to work with Footfalls
and Heartbeats (UK) on commercialising innovations in
optical fibre sensing in healthcare.
Consultant Anaesthetist Andy Norris received the runnerup award at the 2018 Innovation in Anaesthesia, Critical
Care and Pain Awards for his novel endotracheal tube
design, collaborating with CHT colleagues.
Professor Steve Morgan, Dr Sergiy Korposh, Dr Ricardo
Correia and Professor Barrie Hayes-Gill were awarded
£902,524 from the Medical Research Council (MRC)
to develop a smart wound dressing with Nottingham
University Hospitals Trust, Derby Teaching Foundation
Hospitals Trust and Footfalls and Heartbeats (UK).
Dr Amanda Wright and colleagues were awarded
£600,756 to develop a revolutionary optical instrument
for observing living cells in 4D. This project builds on
Nobel-prize winning work by scientists to develop ‘optical
tweezers’, capable of capturing and moving to capture and
move cells using only light.
Dr Fernando Perez-Cota was awarded a prestigious Royal
Academy of Engineering Fellowship to develop a new
ultrasound microscope.
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Sustainable and
resilient cities
The challenges our cities face today include: resource scarcity;
congestion and pollution; shortage of decent housing; lack of
social cohesion; loss of socio-cultural values; shortage of green
spaces and public realm; social exclusion and inequality; reduced
public health and wellbeing; and increased criminality. Our vision
for the Sustainable and Resilient Cities research priority area is
to bring together outstanding and interdisciplinary expertise to
deliver research that positively impacts on cities in their transition
towards more sustainable, liveable and resilient futures.

Funded projects
The ‘Re-inhabiting the City’ concept was developed in
partnership with the University of Sao Paulo to explore
the sustainable reoccupation of underused or abandoned
buildings and open spaces in city centres of emergent
economies considering climate change and resource
scarcity.
Funded projects include the EPSRC ‘Re-inhabiting the City:
the Provision of Sustainable and Resilient Social Housing
in City Centres of Emergent Economies in a Changing
Climate- the Case of Sao Paulo’ and the ‘Re-inhabiting
the City: bringing new life to city centres of emerging
economies in a changing climate – The case of Sao Paulo’.
The LUCAS project – Laboratory for Urban Complexity
and Sustainability – continues to conduct transdisciplinary
research focused on complex urban systems including
infrastructure, buildings, and social inequality.
Project SCENe (Sustainable Community Energy Networks)
looks to accelerate the adoption of community energy
solutions, a different way of generating and supplying
locally generated heat and electricity to homes and
commercial buildings. At the Trent Basin in Nottingham,
the Project SCENe team’s research ranges from planning
issues to business models and new technologies.
SOUL (Sustainable Optimised Urban Living) received
funding to develop proposals for innovative social hosing
provision with Nottingham City Homes, Nottingham City
Council, Saint Gobain and other partners.
On 14 February 2018, the University hosted over 50
Chevening scholars from around the world to an evening
titled ‘Sense and Sustainability’ as part of the ‘Chevening
explores’ series.

Key highlights
The first Sustainable and Resilient Cities Symposium was
held with representation from 41 institutions including
local authorities, businesses, research institutions and
community members. The event showcased the range
of themes and challenges that this priority area work
addresses, including transport management, smart
campus operations, climate change resilience in cities,
community-led sustainable development and governance.
The Sustainable and Resilient Cities research priority area
is leading a Smart Campus initiative, working with the
University of Nottingham Estates Office and Nottingham
City Council, focusing particularly on five themes (air
quality, resource management, social wellbeing, mobility
and integrated planning) that can use our campuses as
test beds before solutions are scaled up to the city.
Dr Lucelia Rodrigues and Professor Gavin Walker have
become members of the Nottingham City Council’s
Sustainable Development Strategy Panel, advising
on Nottingham’s new Sustainable Development
Plan with 2050 targets across 6 key areas.
Dr Lucelia Rodrigues, Dr Nancy Hughes and Professor
Sarah Sharples have supported the launch of
Nottingham as a Smart City in partnership with
Nottingham City Council. Some of the University’s
projects contributed for Nottingham’s achievement
of being UK’s smartest city for energy.
The Energy Research Accelerator (ERA) is supporting
an innovative community energy initiative that could
become a model for providing low-carbon energy
solutions at residential developments across the UK.
Project SCENe at the Trent Basin looks to accelerate the
adoption of community energy schemes, which can help
promote the infrastructural, social and cultural changes
we need to reduce the impact of climate change and
increase energy security. It includes an urban solar farm,
Europe’s largest community energy battery and local
thermal energy production, distribution and storage.
The aim is to generate renewable energy and deliver
grid services to the National grid, increasing efficiencies,
reducing costs and decreasing the overall carbon
emissions from the energy system. SCENe’s vehicle
is a new sustainable housing development on a large
regeneration site on the banks of Nottingham’s River
Trent. It brings together the energy supply chain with
home occupiers, using novel community engagement
tools and focusing on the development of business
model templates to be used in other projects.
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Transport
technologies

Transport,
mobility and cities

Transport systems are under more pressure to deliver than ever before. By drawing
on our expertise in a range of disciplines, extensive industrial partnerships and
successes in research and collaboration, we aim to build an international profile
for high-impact transport and mobility research.

In January 2018 the University of Nottingham was the second of only six
universities to sign a Deep Academic Alliance with the Transport Systems
Catapult – a three-year framework for a strategic relationship.

In September 2017, the Transport Technologies Research Priority Area (RPA) hosted
a Transport Technologies Showcase in association with the Transport Systems
Catapult with leading speakers and 93 delegates from industry and academia. This
event has raised the profile of transport technologies research at Nottingham and
a further showcase was planned for September 2018. The success of the showcase
has played a major role in developing further partnerships with organisations
across transport sectors in innovative areas including Connected and Autonomous
Vehicles, The Future of Rail, Intelligent Mobility and Low Carbon Vehicles.
The University is also working with the Transport Systems Catapult to create and
build joint capabilities and resources in Transport, Mobility and Cities in order
to deliver UK economic growth, impact through commercialised research and
exploit international market opportunities. This has resulted in ‘TMC@Nottingham’
which spans the whole University, and includes the Faculty of Engineering and the
Schools of Computer Science, Psychology, Philosophy, English, History as well as
the Business School. Through this strong and established internal network we share
knowledge, learning and data to develop holistic solutions across the transport,
mobility and cities domains to co-create future cities.

Key highlights
Significant collaborative research and development
projects have been awarded including:
Innovate UK funded projects: Electric vehicle charging
for public spaces and Wireless electric vehicle charging
for commercial users – Professor Mark Gillott.
European Space Agency funded project: CoDrive,
focused on developing a roadmap for ‘vehicle to
infrastructure’ implementation across Europe for
connected and autonomous vehicles – Dr Xiaolin Meng.

The RPA has helped to grow transport technologies at the
university through:
Creating and supporting new research project proposals
through new partnerships with academics and industry.
Engaging with academics working in or aspiring to work
in transport research through hosting sector based
workshops, disseminating opportunities and enabling
multi-disciplinary working.

Over the last year, the University of Nottingham and the Transport Systems
Catapult have worked in close partnership to promote Nottingham’s existing
research capabilities across transport, mobility and cities, and define how we
can work with national and international stakeholders to deliver value through a
number of propositions. This university wide initiative represents all our interests
in Transport, Mobility and Cities (TMC).
Drawing on teams across the University, this activity has been led by Professor
Terry Moore – a specialist in positioning and navigation technologies and leader
of our Transport Technologies Research Priority, Sarah Sharples – a Professor in
Human Factors, Intelligent Mobility research leader and non-executive board
member of the Transport Systems Catapult and Dr Lucelia Rodrigues – an expert
in environmental design and sustainability and the Sustainable and Resilient
Cities Research Priority leader.
Our multidisciplinary leadership team has enabled a truly integrated approach
to developing our world-leading expertise in this diverse area. Through extensive
stakeholder engagement we have developed five propositions to be delivered as
the TMC initiative moves forwards:

1.

2.

3.

4.

5.

Skills and
training

Collaborative
research and
development

Consultancy

Thought
leadership

Working
together and
networks

Supporting the development of large scale strategic
projects.
Promoting the university through a successful showcase
events leading to many subsequent projects and
partnerships.
Establishing and growing relationships with key players
in transport research from government, funding
organisations.
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Faculty research
portfolio
During the academic year 2017/18, Engineering was
awarded £33.5 million of new research grants.

The Faculty of Engineering has a broad portfolio with
significant funding from the UK Research Councils, EU,
UK Government and industry totalling £144.7 million.

The split across funding sources is as follows:

Charities £599 thousand, 2%
Charities £1.9 million, 1%
UK Government
£20.2 million, 14%

EU Government
£25 million, 17%

Industry and
commerce
£42 million, 29%
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Other £367 thousand, 1%

Other £1.4 million, 1%
UK Research
Councils
£54.3 million, 38%

UK Research
Councils
£14.7 million,
44%

EU Government
£4.3 million, 13%

Industry and
commerce
£6.5 million, 19%

UK Government
£6.9 million, 21%

Research fellows
recruited in 2017/18

Postgraduate
research

The Faculty of Engineering
recruited 84 new researchers
in the period 2017/18.
These included those with
independent funding, such
as Marie Curie Fellowships,
KTP associates and
personal fellowships.

During 2017/18 the Faculty of
Engineering awarded 184 PhDs,
including EngD and MPhil.
In total, we had 519 registered
postgraduate research students
distributed across the various
engineering disciplines.

Patents
The Faculty of Engineering
actively manages a portfolio
of 78 patents. The University
took possession of a patent
portfolio from Rio Tinto,
representing intellectual
property derived from research
by Professor Sam Kingman
and his team. The patents
are being investigated for
commercialisation with
new partners.
23

Research impact
and knowledge
exchange
I have recently taken up the post of Director of Knowledge
Exchange and Impact, alongside my deputy Dr. Chris
Hyde and we have enjoyed getting to know the varied
types of impact activity across the Faculty. It’s great to
see that our portfolio of impact and knowledge exchange
activities has grown and strengthened over 2017-2018.
Although much of the focus in the short term will
be around REF 2021 metrics (as we get closer to our
submission), we are committed to supporting a breadth
of activity outside of case studies. As such, our impact
development team has expanded with the arrival of
Debra Fearnshaw and Lindsay Holowka who will support
the gathering evidence of our impact and knowledge
exchange and in supporting our communication of these
activities. In the following pages, we outline a number of
our success stories in impact and knowledge exchange
including medical devices, interventions for new born
babies, and the layout and structure of windfarms.
We showcase some of our spin out and commercial
accomplishments and demonstrate the value in all manner
of technology transfer activities. We are also pleased to
be able to give you a glimpse of some of our stakeholder
relationships and collaborations that are enabling us to
deliver impact to the economy and society as a whole.

10 years of Clean Sky
2018 was the ten-year anniversary of
Clean Sky – a major global initiative to
reduce the impact of air transport on
the environment and develop a highly
cost-efficient air transport system.
Clean Sky is the largest European research programme
developing innovative, cutting-edge technology aimed at
reducing emissions and noise levels produced by aircraft.
Co-funded by the EU’s Horizon 2020 programme,
Clean Sky contributes to strengthening European
aero-industry collaboration, global leadership and
competitiveness. It is a public-private partnership between
the European Union and the European Aeronautics
Industry. Its mission is to foster and co-ordinate research
to deliver the best innovations and technologies to
reduce CO2 and NOx and noise levels by 2050.
Engineers at the University of Nottingham have been part
of Clean Sky since its inception in 2008 and the university
currently has a portfolio of 25 Clean Sky projects worth
€49 million, making the East Midlands region one of the
top ten participants in Clean Sky throughout Europe.

The Institute for Aerospace Technology (IAT) at the
University of Nottingham has a strong history of working
closely with the aerospace industry on basic and applied
research contributing to major system level demonstrations.
At the Farnborough International Airshow in July 2018,
it marked its 10 year anniversary in Clean Sky where key
stakeholders such as Ric Parker, Chairman of the Clean
Sky Governing Board, commended the IAT’s role in
both contributing to and shaping the programme as the
only university that has sat on the governing board.
Clean Sky has provided a valuable framework for
strengthening the University of Nottingham’s work
with major aerospace companies in Europe, facilitating
the delivery of technologies based on a long-term
roadmap for the benefit of European society.
The University of Nottingham is a core partner and member
of all three Integrated Technology Demonstrators developed
in Clean Sky, namely: Airframe, Systems and Engines.
The demonstrators facilitate research at the University
of Nottingham which has then been integrated into the
development programmes of industry; providing partners
with a process and system to select and deploy the bestin-class solutions into their development programmes.
The University of Nottingham’s success in Clean Sky
and Clean Sky 2 is thanks to its ability to understand
industry requirements and its research needs through
its Institute for Aerospace Technology, which delivers
outstanding research through its large team of
academics and post-doctoral research graduates.

Ed Lester

Professor Ed Lester,
Director of Knowledge Exchange and Impact
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Technology transfer
The Faculty of Engineering collaborates closely with the University’s Intellectual
Property Commercialisation Office and the Knowledge Transfer Partnerships team to
manage knowledge exchange activities using opportunities in intellectual property
(IP), licensing and consultancy. The below highlights some of our technology transfer
success in 2017/2018.

Commercialisation
SurePulse Medical Ltd received CE approval for the VS
Newborn Heart Rate Monitor product meaning that it can
start selling the device in Europe. SurePulse moved to new
premises in MediCity Nottingham and in June 2018 the
company was awarded the best start up at the Medilink
East Midlands awards.
Promethean Particles Ltd, a specialist manufacturer of
nanomaterials, secured new investment to further grow
the company whilst continuing to develop and deliver a
wide range of high quality products to customers.
Added Scientific Ltd, an expert research and design
consultancy, continues to develop it’s reputation in
the additive manufacturing sector by developing and
delivering Continuing Professional Development registered
courses covering important aspects of the technology.

IP case study
BRNDOG (Bio-Inspired Resorbable Non-Delaminating
construct for Osteochondral Grafting) is a chitosan based
resorbable osteochondral scaffold led by Professor
David Grant, developed in a collaboration between the
Faculty of Engineering and School of Medicine. The
technology is an early stage treatment for osteoarthritis
which affects around 8.5 million people in the UK
alone and has significant impacts on quality of life.
The Intellectual Property Commercialisation Office
has supported the project team in developing a
commercialisation roadmap with Ortheia and JRI
Orthopaedics, aiming for a product launch in 2024.

Footfalls and Heartbeats (UK) Ltd are collaborating with
the University under a unique licensing model and are
working with Professor Stephen Morgan to develop novel
optical sensors integrated into textiles.

The ‘PULSE’ air test system licensed to Build Test Solutions
Ltd in 2017 has been developed into a product and early
sales have been made. Dr Chris Wood and Dr Xiaofeng
(Ken) Zheng continue to work with the company to
push PULSE towards becoming the new standard test
technique.
ITT Goulds Pumps continue to work closely with Professor
Lee Empringham and Dr Liliana De Lillo to commercialise
the matrix converter integrated motor drive that they have
under license from the University. Customer trials are
planned for 2019.

Five new Knowledge Transfer Partnerships (KTP) started
between August 2017 to July 2018 and three were
completed. At the end of the year five were continuing.
Example KTPs include:
Gill R&D collaborated with Dr. Sergiy Korposh and
Plymouth Marine Laboratory to design and develop
innovative sensors for in-situ measurements in fresh
and sea water for environmental applications.
Saint Gobain worked with the Buildings, Energy
and Environment Research Group to develop a
methodology to address the performance gap between
building design and the as-built thermal performance
with a view to enhancing thermal comfort.
3D Laser Mapping worked with Nottingham
Geospatial Institute to design and develop
an advanced mobile infrastructure scanning
system for geotechnical applications.
A1 Flue Systems Ltd has a new capability in Computational
Fluid Dynamics (CFD) modelling thanks to their KTP
with David Hargreaves and Buddhi Hewakandamby. The
company aims to offer a design service that incorporates a
dispersion study, giving A1 a strong competitive advantage.

Consultancy and
Knowledge Transfer
Partnership case study:
Designing innovative
tensile structures
A University of Nottingham team has developed a
unique design expertise for using tensile membrane
and cables in innovative and visually striking
structures. The expertise combines structural,
thermal and lighting principles, with advanced 3D
modelling, mechanical and environmental testing
methods developed through several EU projects.
The depth of knowledge developed through the
underpinning research has allowed Dr Beccarelli
and his team to create impact through knowledge
transfer partnerships and consultancy projects,
applying the research results to the design
and construction of unique and transformative
temporary hospitality pavilions and prestigious art
installations. The structures Dr Beccarelli has been
involved with have received hundreds of thousands
of visitors and provide significant prestige to their
corporate sponsors and resulted in the filing of
the University’s first registered Design Right.
Recent achievements include Dr Beccarelli’s
involvement in the design of two prestigious art
installations in 2018: the Audi Fifth Ring exhibition
at the Milan Design Week and the Venice Biennale
2018: Chapel for the Vatican Pavilion (pictured).
Dr Beccarelli has also contributed to the design of
temporary pavilions currently used by MotoGP teams,
the Audi Tron Sailing Series and International Sailing
Federation (ISAF) Sailing World Cup which all benefit
from innovative modern design and significantly
reduced transportation volume and weight.

Taraz Metrology Ltd, a new spinout company to
commercialise technology developed by Professor Richard
Leach and team, received investment from the University
and was incorporated in 2018. Taraz will supply form,
texture and in-process metrology solutions for the additive
manufacturing industry.

Spatially resolved acoustic spectroscopy (SRAS), the nondestructive evaluation technique developed by Professor
Matt Clark and team was licensed to a US Company
who are already receiving global interest in securing
commercial systems.

Knowledge Transfer
Partnership

Consultancy achievements
There were 44 consultancy projects undertaken this
year, by 36 academics, spanning the breadth of the
Engineering discipline.
Clients ranged from multinational organisations to
start-up companies and from countries across the world
including the UK, China, Germany, Italy and Australia.

Patents
The Faculty currently manages a portfolio of 78 patents,
including the recent possession of a patent portfolio
from Rio Tinto, representing IP derived from research by
Professor Sam Kingman and his team. The patents are being
investigated for commercialisation with new partners.
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Bacteria-resistant coatings
Bacteria-resistant materials discovered at the University of
Nottingham have been developed with Camstent Ltd into
a urinary catheter currently being trialled in UK hospitals.
This bio-device, awarded a CE mark in 2017, has significant
potential to reduce hospital acquired infections (HAI), one of
the biggest problems facing global healthcare.
As 38% of HAI’s arise from catheters, this new product could
benefit many patients and save the NHS more than £1 billion
a year. The chemical engineering research, led by Professor
Derek Irvine, was critical to overcoming key barriers to
commercialisation and provided the necessary flexibility,
ease of use and shelf stability essential for its practical
application into this medical device type.

Robots to revolutionise
engine maintenance for
Rolls-Royce
A new range of robot ‘mechanics’ under development at the
University Technology Centre for Manufacturing and OnWing Technologies at the University of Nottingham is set to
transform jet engine inspection and maintenance at RollsRoyce, saving the company time and money and cutting delays
for air passengers.
The robot can be remotely controlled by specialist engineers at
a central operations centre. The design comprises a combination
of rotary, prismatic and flexible joints and can repair a
compressor blade in a matter of minutes rather than days.
The prototype was demonstrated on an engine trial in a
Rolls-Royce facility, a world first for this type of repair task.

SurePulse
A hands-free heart rate (HR) monitor located inside a
newborn soft cap is the latest medical technology from
the Optics and Photonics Research Group. SurePulse is an
optoelectronic device allowing continual monitoring of a
baby’s HR during resuscitation.
Every year in the UK, around 80,000 babies require some
form of resuscitation and delays increase the chances of
brain damage or death. Current monitoring methods are
subject to human error, delay resuscitation and may fail to
detect sudden problems. The SurePulse monitor ensures
smoother and quicker resuscitation potentially increasing
the chance of survival while reducing the risk of long term
newborn damage.

Optimising windfarm
layout
Accurate wind resource assessment is critical to the
design and operation of wind farms but current methods
of assessment have been recognised by several leading
stakeholders (e.g. Goldwind, EDPR, EDF, DNV GL) as
inaccurate and insufficient to support the preconstruction
of windfarms.
Dr Xuerui Mao’s research has resulted in a modelling tool
which significantly increases the accuracy of predictions for
wind conditions. This has been integrated into a commercial
package developed by Goldwind which is used to optimise
the layout of wind turbines to maximise their power
generation.
The new tool uses large scale numerical simulations and
machine learning to capture the spatial and temporal
variation of the wind. It has already been used to determine
the layout of a windfarm in south west China resulting in
an annual increase in power generation of 3% and financial
savings of at least £20 million per annum.

GeoSHM

Sustainable chemicals

Global Navigation Satellite System and Earth Observation
Structural Health Monitoring (GeoSHM) for real time structural
monitoring of bridges is a technology developed at the
University of Nottingham from research led by Dr Xiaolin Meng.

The development of sustainable biological routes to
commodity chemicals will decrease reliance on oil as a
feedstock for plastics.

The effectiveness of GeoSHM was demonstrated by a
prototype installed on the Forth Road Bridge. When a truss
end link on the bridge fractured in 2015, the bridge was closed
to all traffic for 19 days. In 2015, the Forth Road Bridge was a
major strategic link between the North and South of Scotland
used by over 80,000 vehicles per day, with any closure having
a significant economic impact. The data provided by GeoSHM
was used by Amey plc to support the decision to re-open
the bridge.
Through a collaboration with UbiPOS UK Ltd, and with the
University of Nottingham’s Sino-UK Geospatial Engineering
Centre, the system is being installed on a further four
long-span bridges in China.
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ConBioChem is an interdisciplinary project funded by
a £3.46 million award from the Industry Biotechnology
Catalyst. The project is led by Professor Gill Stephens,
Professor Alex Conradie and their team of synthetic
biologists and fermentation scientists from the Faculty
of Engineering, working alongside; the University of
Cambridge, University College London, and several industrial
partners (including Green Biologics, Lucite, CPI, Ingenza and
Chain Biotech).
The aim of this project is to establish generic design
procedures to underpin the introduction of continuous
biomanufacturing processes for commodity chemicals from
renewable carbon sources.
Success will be measured through techno economic analysis
and life cycle analysis to deliver commercially relevant
manufacturing processes.
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Research
in the media
Media highlights

The Telegraph

Daily Express

29 November 2017

17 April 2018

Legislation for cyclists to wear helmets is under proposal
as part of the Government’s cycle safety review. In 2010,
Professor Donal McNally, spinal expert and Head of the
Bioengineering Research Group, was knocked off his
bike. Without his helmet, Professor McNally says he
would have been killed or left permanently disabled.

Britons may have to take a revised driving test and get
a new licence to own driverless cars. Professor Sarah
Sharples, from the Human Factors Research Group,
explained that “there is a need to consider whether
any such driving test includes an understanding
of how an autonomous vehicle will behave”.

Reach: 40.5 million

Reach: 22 million

Advertising Value Equivalent (AVE): £375,000

Advertising Value Equivalent (AVE): £205,000

CNN

Professional
Engineering

28 December 2017

The Faculty of Engineering regularly provides journalists with academic expertise. In
2017/18, a staggering 630 million people were reached globally through our engineering
media coverage, supporting public engagement, student recruitment and research impact.
The (paid-for) Advertising Value Equivalent (AVE) for such exposure would be £6 million.
The Telegraph, BBC national radio, CNN and The Week were among the major news outlets
to feature our exciting stories.

Long before foam insulation and concrete tower
blocks, humans were finding ingenious ways to
address their needs through architecture. Speaking
about glass skyscrapers, David NicholsonCole, from the Department of Architecture
and Built Environment, provides comment.
Reach: 16.5 million
Advertising Value Equivalent (AVE): £153,000

11 June 2018
Professor Seamus Garvey, from the Gas Turbine and
Transmissions Research Group, is converting donated
Volvo Truck engines into machines that compress air
using renewable energy. The air can then be expanded to
generate energy when needed. The portable machines
could charge electric bus and lorry fleets.
Reach: 70,500
Advertising Value Equivalent (AVE): £650

BBC Radio 4

Daily Mail

The Independent

Labmate

10 October 2017

7 November 2017

23 January 2018

30 June 2018

A passionate geologist, Dr David
Large, Head of Chemical and
Environmental Engineering, realised
that a dinosaur fossil, which had
previously been used in school
‘show and tell’ sessions was in fact
a new species of ichthyosaur.

A land motion map has been
created showing movement
across Scotland. Created
using satellite radar images,
the map covers movement
over a two-year period. Dr
Stephen Grebby, from the
Nottingham Geospatial
Institute, led the project to using intermittent small
baseline analysis, a satellite remote sensing technique.

Scientists have discovered that a
cold nose is a sign of thinking too
hard. Using thermal imaging cameras,
researchers found that the nose
temperature dropped of those who felt overwhelmed.
The team is now working with Airbus to help track pilots’
mental pressures while they fly. Dr Alastair Ritchie, of
the Bioengineering Research Group, comments.

Researchers are developing a technique to help scientists
observe live cells in 4D, helping them understand what
triggers cells to mutate and spread disease around the
human body. Project lead, Dr Amanda Wright, from the
Optics and Photonics Research Group, comments.

Reach: 3 million
Advertising Value Equivalent (AVE): N/A

Reach: 48.5 million

Reach: 14,500
Advertising Value Equivalent (AVE): £134

Reach: 27 million
Advertising Value Equivalent (AVE): £250,000

Advertising Value Equivalent (AVE): £450,000

The Manufacturer

BBC One ‘The One Show’

Nottingham Post

The Week (UK)

18 October 2017

29 November 2017

23 January 2018

26 July 2018

The Manufacturer took a glimpse into the future at the
world’s top additive manufacturing research facility.
The Centre for Additive Manufacturing is developing
printing technologies, processes and experimenting
with materials down to the nanometre scale.

Dr Alvaro Garcia Hernandez, of the Nottingham
Transportation Engineering Centre Research Group,
discussed his recent research into the use of sunflower
oil to fix potholes in roads.

Community energy and sustainable building experts,
Professor Mark Gillott and Dr Lucelia Rodrigues,
are studying Europe’s largest shared battery which
has been installed as part of a renewable energy
network in a Nottingham housing development.

A partnership between Engineering and Chemistry
at Nottingham has produced a microscopic 3D
printing technique. Project co-lead, Dr Victor Sans
Sangorrin, from the Sustainable Process Technologies
Research Group, explains the research.

Reach: 25,000

Reach: 100,000

Advertising Value Equivalent (AVE): £2,400

Advertising Value Equivalent (AVE): £8,500

Reach: 17,000
Advertising Value Equivalent (AVE): £155
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Reach: 3 million
Advertising Value Equivalent (AVE): N/A
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Advanced Manufacturing Technology
Advanced Materials
Architecture, Culture and Tectonics
Buildings, Energy and Environment
Bioengineering
Centre for Additive Manufacturing

Faculty of
Engineering
research
groups

Centre for Structural Engineering Informatics
Composites
Environmental Fluid Mechanics and Geoprocesses
Fluids and Thermal Engineering
Food, Water, Waste
Gas Turbines and Transmissions Research Centre
George Green Institute for Electromagnetics Research
Human Factors
Low Carbon Energy and Resource Technologies
Nottingham Centre for Geomechanics
Nottingham Geospatial Institute
Nottingham Transportation Engineering Centre
Optics and Photonics
Power Electronics, Machines and Control
Resilience Engineering
Sustainable Process Technologies
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Advanced
Manufacturing
Technology

Research areas
Advanced robotics

Biomedical manufacturing
Machining and condition monitoring
Manufacturing metrology
Metal forming and materials
processing
Smart manufacturing
Surface engineering and processes
Tooling and fixturing

2. Maiolino P, Woolley R, Branson D,
Benardos P, Popov A, Ratchev S. (2017)
Flexible robot sealant dispensing
cell using RGB-D sensor and off-line
programming. Robotics and ComputerIntegrated Manufacturing, 48: 188 - 195.

3. Speidal A, Su R, Mitchell-Smith J,
Dryburgh P, Bisterov I, Pieris D M,
Li W, Rikesh Patel R, Clark M and
Clare A T. (2018). Crystallographic
texture can be rapidly determined
by electrochemical surface analytics
Acta Materialia, 159: 89 - 101.

Esteem indicators
Professor Dragos Azinte is Editor-in-Chief of the
International Journal of Machine Tools and Manufacture.
Adam Thompson was awarded the Gertrude Cropper
Postgraduate Prize for 2017/18 in recognition of
the progress he has made with his research and his
contribution to the postgraduate community.
Alistair Speidel and Ivan Bisterov were awarded Best
Paper Awards at the International Conference on Electro
Physical and Chemical Machining (ISEM XIX), Bilbao,
Spain, 23-27 April 2018.
Professor Adam Clare is a board member of the
Association of Industrial Laser Users (AILU).

Facilities
This year we moved to the £24 million Advanced
Manufacturing Building with state of the art lab facilities.

Robotics and Artificial Intelligence (RAIN)
Professor Dragos Axinte, £814,377
Funder: EPSRC
A hub to deliver fundamental robotics science, address
research challenges in partnership with industry,
establish pathways to impact, bring prosperity
to the UK, reduce cost and timescales of nuclear
programmes and increase international engagement.
INSPECT (In-situ optical analysis of engine components)
Professor Dragos Axinte, £300,633
Funder: Innovate UK
To demonstrate an optical inspection system of RollsRoyce engine components that provide an automatic and
standardised inspection of the compressor or turbine.
New Industrial Systems: Chatty Factories
Dr David Branson, £297,699
Funder: EPSRC
To achieve a radical interruption of the existing ‘consumer
sovereignty’ model and understand consumer behaviour
by embedding sensors in a manufacturing factory.
Advanex Europe Limited Knowledge Transfer Partnership
Dr Hengan Ou, £151,808
Funder: Innovate UK
This project aims to develop a simulation / scientific
based approach to design for the tooling and
manufacture of deep drawn metal formed components
in order to optimise flow and minimise defects.
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5. Ruiter FAA, Alexander C, Rose
FRAJ, Segal JI. (2017) A design of
experiments approach to identify
the influencing parameters that
determine poly-D,L-lactic acid (PDLLA)
electrospun scaffold morphologies.
Biomedical Materials, 12: 055009.

4. Thompson A, Senin N, Giusca CL,
Leach RK. (2017) Topography of
selectively laser melted surfaces: a
comparison of different measurement
methods. CIRP Annals, 66: 543 - 546.

Research projects
.

Dr Joel Segal

Research is conducted into all aspects of
manufacturing processes and systems is supported
by world class teaching and research facilities.
Over the years the AMT group has proved its ability
to solve technical problems for industry while
collaborating with some of the most reputable
research groups and centres across the world.

1. Luo M, Luo H, Axinte D, Liu D, Mei J,
Liao Z. (2018) A wireless instrumented
milling cutter system with embedded
PVDF sensors. Mechanical Systems
and Signal Processing, 110: 556 - 568.

More information can be
found on the AMT website:
nottingham.ac.uk/go/amt

Head of Group
Home to several leading research centres, the
Advanced Manufacturing Technology (AMT) Research
Group is at the forefront of manufacturing technologies
and systems research. Our research portfolio
addresses a number of challenges faced by society
today; from the use of robotics in surgical procedures
to developing new smart solutions for assembly of
aircraft wings and methods for repair of aero engines.

Key publications

Clean Sky 2 – VADIS
Professor Svetan Ratchev, £887,057
Funder: Horizon 2020, European Commission
VADIS will develop cost effective assembly methods based
on reverse engineering, intelligent process adaption, and
variability aware processes and tooling.
Future Automated Aircraft Assembly Demonstrator (FA3D)
Professor Svetan Ratchev, £3,800,000
Funder: Innovate UK
A national testbed and technology demonstrator in
digital and informatics enabled aerospace manufacturing
technologies.
UK FIRES: Locating Resource Efficiency at the heart of
Future Industrial Strategy in the UK
Professor Adam Clare, £400,000
Funder: EPSRC
A large scale collaborative programme grant aimed
at locating resource efficiency at the heart of industrial
strategy.
Revisiting optical scattering with machine learning
(SPARKLE)
Professor Richard Leach, £321,648
Funder: EPSRC
To demonstrate the possibility of measuring surface
topography using a simple, cost-effective real-time
measurement system involving the development of a
three-dimensional optical scattering model combined
with a machine learning approach.
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Advanced
Materials

Research areas
Surfaces and interfaces
Biomaterials
Energy
Materials process engineering

More information can be
found on the AMRG website:
nottingham.ac.uk/go/amrg

Head of Group
Providing solutions in a range of fields such as:
energy, biomedical, aerospace, manufacturing,
environment and sustainability, the Advanced
Materials Research Group (AMRG) specialises
in developing novel materials, surfaces and
interfaces to enhance the performance of existing
technologies and impart novel functionality.

Enhanced body armour applications

External activities

Dr Sanliang Ling – Nottingham Research Fellow.

Advanced materials research at University of Nottingham
Ningbo China (UNNC) is developing a joint Doctoral
Training Programme (DTP) with Suzhou Institute of NanoTech and Nano-Bionics (SINANO), Chinese Academy of
Sciences. Areas: 1) Functional and energy storage materials
and devices, and 2) Electronic materials and devices.

New facilities
Currently situated at the Research Acceleration and
Demonstration Building (RAD) , our new LFA 467 LT and
LFA 467 HT hyperflash light flash testing apparatus, is
able to work at temperatures of -110°C to 500°C and
RT to 1250°C respectively, with capability of measuring
thermal diffusivity ranging from 0.01 to 2000 m2/s and
thermal conductivity ranging from 0.1 to 4000 W(m*K).
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6. Sanchez-Segado S, Monti T, Katrib
J, Kingman S, Dodds C, Jha A. (2017)
Towards sustainable processing of
columbite group minerals: Elucidating
the relation between dielectric
properties and physico-chemical

Developing porous glass microspheres from silicate bioglass
material for biomedical applications such as, next-generation
bone graft substitute and as drug delivery vehicles via
minimally invasive procedures.

Esteem indicators

Dr Miquel Gimeno-Fabra led the electric bike team to
second place on the Isle of Man TT zero achieving the
second faster lap time for an E-bike (average 119.3 mph).

5. Xu F, Kobayashi T, Yang Z, Sekine T,
Chang H, Wang N, Xia Y, Zhu Y. (2017)
How the Toughest Inorganic Fullerene
Cages Absorb Shockwave Pressures
in a Protective Nanocomposite:
Experimental Evidence from Two in Situ
Investigations. ACS Nano, 11: 8114 - 8121.

Manufacturing porous microspheres from Food and Drug
Administration (FDA) approved Bioglass

The group develops and trains highly qualified
researchers, conducts internationally leading
research in material science and engineering,
and interacts with stakeholders.

Dr Colin Scotchford – President of UK Society for
Biomaterials.

2. Li J, O’Shea J, Hou X, Chen GZ.
(2017) Faradaic processes beyond
Nernst’s law: Density functional theory
assisted modelling of partial electron
delocalisation and pseudocapacitance
in graphene oxides. Chemical
Communications, 53: 10414 - 10417.

4. Thomas-Hillman I, Laybourn A, Dodds
C, Kingman SW. (2018) Realising the
environmental benefits of metalorganic frameworks: recent advances
in microwave synthesis. Journal of
Materials Chemistry A, 6: 11564 - 11581.

Research projects

Research is leading to technologies that will
provide reductions in patient trauma and healthcare
costs, catalysts and nanomaterial synthesis,
sustainable manufacture, and energy storage.
The group is building a dynamic, interactive
community in advanced materials research
enhancing research excellence and impact.

Dr Andrea Laybourn – Nottingham Research Fellow.

1. Sanchez-Valencia A, Smerdova O,
Hutchings LR, De Focatiis DSA. (2017).
The Roles of Blending and of Molecular
Weight Distribution on Craze Initiation.
Macromolecules, 50: 9507 - 9514.

3. Hossain KMZ, Patel U, Kennedy AR,
Macri-Pellizzeri L, Sottile V, Grant DM,
Scammell BE, Ahmed I. (2018) Porous
calcium phosphate glass microspheres
for orthobiologic applications. Acta
Biomaterialia, 72: 396 - 406.

Professor David Grant

Dr Xuanli Luo – Daphne Jackson Fellow.

Key publications

Dr Davide De Focatiis is a member of both the organising
committee and the scientific committee of the
International Rubber Conference 2019.

Nanomaterial coating on fabrics and composites used
for personal protection (e.g. bomb suits, helmets and
hard armour) enhances the performance of the fabric or
composite by altering its physical response to an impact.
Exploring opportunities for sugarcane waste
Densifying sugarcane residue into pellets for bioenergy
applications in Colombian sugar mills, as well as in converted
coal-fired power stations.
Computational materials discovery
First-principles and machine learning techniques to screen
and discover new materials for solid-state hydrogen storage
applications.
Advanced Manufacturing of Polymers (AdMaP)

Royal Academy of Engineering Sir Colin Campbell Mitchell
Award – Professor Sam Kingman and Dr Chris Dodds in
collaboration with Ewan Livingstone, Paul Burleigh and
David English from Teledyne e2v.

Developing an innovative technology platform for polymer
resin manufacturing using rapid and selective microwave
heating technology – Innovate UK.

Biomedical Applications of Phosphate Glass Fibres and
Microspheres. BioDensol Symposium (@Lucideon). Novel
Silicate and Phosphate Materials for Bone and Tooth
Restoration. Tuesday 7 November 2017.

This Daphne Jackson Fellowship is developing nanosized
quasicrystal materials with high storage performance for
on-board hydrogen storage application.

Nano quasicrystal for hydrogen storage

transformations in the mineral
phase. Scientific Reports, 7: 18016.
7. Lester E, Avila C, Pang CH,
Williams O, Perkins J, Gaddipatti
S, Tucker G, Barraza JM, TrujilloUribe MP, Wu T. (2018) A proposed
biomass char classification
system. Fuel, 232: 845 - 854.
8. Mistry PC, Grant DM, Stuart AD,
Manickam K, Walker GS. (2017)
Evolution of catalyst coated
atomised magnesium spheres – An
alternative thermal storage medium
for concentrated solar power
applications. International Journal of
Hydrogen Energy, 42: 28453 - 28463.
All AMRG publications can be
found on the AMRG website.

Sugar cane trash valorisation
Royal Academy of Engineering Industrial Academia
Partnership Programme with Drax Power Ltd in the UK and
the Universidad del Valle and Cenicaña in Colombia.
Detection corrosion under insulation
This project will build a tool able to detect corrosion under
insulation (CUI) at an early stage before it impacts on
process safety, opening new market opportunities.
Bio-inspired resorbable non-delaminating construct for
osteochondral repair
Following comprehensive in vitro evidence we now currently
investigating in vivo (Alzheimer’s Research UK grant)
and articulation (Medical Technologies Innovation and
Knowledge Centre (IKC) proof of concept). Patent number:
1717112.5.
Investigating metal-organic frameworks as sorbent
materials for the treatment of dairy farm waste
Medical Research Foundation national PhD training
programme in Antimicrobial Resistance research.
KTP with Teledyne e2v
A KTP to develop innovative, world-leading, high power
industrial microwave generators for large scale microwave
processing.
KTP with Torftech Ltd
TORBED process reactor technology with industrial
scale microwave energy to deliver a unique platform
technology combination. It is capable of revolutionising
the processing of a range of high value products.

Orthopaedic Materials – Resorbable Biomaterials for Bone
Repair. MeDe Innovation ‘Ask the Expert’: Biomaterials and
manufacturing from a clinical perspective. Wednesday 6
December 2017.
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Architecture,
Culture and
Tectonics

Research areas
Culture:

Architecture and embodiment
Museums
Urbanism and landscape
Digital heritage
Tectonics:
Lightweight materials and
membranes

Key publications
1. MacLeod S, Austin T, Hale J, Ho O
eds. (2018) The Future of Museum
and Gallery Design. Abingdon:
Routledge/Taylor & Francis.
2. Borsi K, Finney T, Philippou P.
(2018) Architectural type and the
discourse of urbanism. Journal of
Architecture, 23: 1093 - 1103.

3. De Vita M, Beccarelli P, Laurini E,
De Berardinis P. (2018) Performance
analyses of temporary membrane
structures: Energy saving and
CO2 reduction through dynamic
simulations of textile envelopes.
Sustainability, 10: 2548.

4. Flor JF, Liu D, Sun Y, Beccarelli P,
Chilton J, Wu Y. (2018) Optical aspects
and energy performance of switchable
ethylene-tetrafluoroethylene
(ETFE) foil cushions. Applied
Energy, 229: 335 - 351.

Experimental structures
Digital fabrication
Live design-and-build projects

Head of Group
Professor Jonathan Hale

The Architecture, Culture and Tectonics (ACT)
research group studies the relationships between
people and the structures and spaces that surround
us. We explore the effects of the design and layout
of buildings, public realm and landscapes on our
social and cultural interactions, and test how
we can make such places more meaningful and
sustainable. Our research combines the two themes
of culture (architectural humanities, history, theory,
design and urbanism), and tectonics (experimental
structures, materials and digital fabrication).
Projects span a range of scales and contexts, from
individual components of buildings at a local level,
through to large scale planning and management of
landscapes and cities internationally. Our research has
been applied to designing exhibition spaces (including
the Dinosaurs of China exhibition at Wollaton Hall in
2017 and two museums currently under construction
in China), analysing historical architecture (such
as Lincoln Cathedral), and the design of novel
lightweight and deployable structures (through
Knowledge Transfer Partnerships and consultancies).

Project specification and building
information modelling

More information can be
found on the ACT website:
nottingham.ac.uk/go/act

Esteem indicators
Dr Wang Qi has been awarded the Vice Chancellor’s
medal in July 2018.
Professor Jonathan Hale continued as steering group
member for the AHRA (Architectural Humanities Research
Association) and was also invited to serve as a member of
the Research Excellence Framework (REF) 2021 sub-panel
for Architecture, Built Environment and Planning (Unit of
Assessment 13).
Dr Paolo Beccarelli continued as Vice-Chair of TensiNet,
the international research network for tensioned
membranes structures, and is currently a member of the
scientific committee of the conferences “6th International
TensiNet Symposium” (3-5 June 2019, Milan) and “60th
Annual Symposium IASS2019/Structural Membranes
2019: Form and Force” (7-10 October 2019, Barcelona).

Facilities
A Knowledge Transfer Partnership demonstrator:
The demonstrator – a tree-like shelter – represents
a unique opportunity to test the advanced 3D digital
modelling techniques developed during the project,
investigating the correspondence between the digital
model and the as-built structure. The industrial partner,
I2O Ltd., will use the pilot project to investigate the
feasibility of bespoke products based on complex
geometries and manufacturing techniques characterized
by a certain level of unpredictability and challenge.

External activities
Professor Jonathan Hale served as visiting professor at
the School of Architecture and Urban Planning at
Shenzhen University in China and gave a keynote lecture
at the International Workshop for Architectural Theory
and Criticism at Beijing University of Civil Engineering
and Architecture.
Dr Paolo Beccarelli continued his design activity
to support the structural optimisation and the safe
installation of pavilions for temporary events. The list
of 2018 built projects includes the Yamaha MotoGP
Pavilion, in collaboration with Vedi Project and Tensairity
Solutions, the AUDI Fifth Ring pavilion at the 2018 Milan
design week (in collaboration with MAD Architects
and Maco Technology) and the chapel for the Vatican
Pavilion at the 2018 Venice Biennale, in collaboration
with Foster + Partners, Francesco Dal Co and Tecno.
Dr Nicole Porter presented a keynote lecture
‘Mindful places: the psychology and design of healing
environments’ at the 9th Mind Humanities International
Conference The Places of Mind Practice: from Mind to
Environment, at Wonkwang University, South Korea.

Knowledge Transfer Partnerships
Dr Paolo Beccarelli was awarded a new KTP in 2018
to develop digital parametric tools for manufacturing
steel structures such as lightweight roofs and
building integrated photovoltaic structures.

The project led to a British Patent application (BRAHIM
ALI H., BECCARELLI P., REED V. and CARPENTER R., 2018.
Support Structure for a Shelter) and to a Community
Design (BRAHIM ALI H., BECCARELLI P., REED V.
and CARPENTER R., 2018. The Priory Tree: Registered
Community Design Application No: 005665734).
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Bioengineering

Research areas

Clinical and impact biomechanics
Clinical monitoring
Biomimetic cell and tissue
engineering
Crop and biorenewable engineering

Head of Group
Professor Donal McNally

The primary goal of the Bioengineering research
group is to solve important clinical and biological
problems that will advance medical science
across the globe. The research undertaken by
the group has led to advances in treatments of
spinal deformities and injuries, as well as impacted
the evolution of day-to-day medical devices we
take for granted, such as baby incubators.
The group achieves this success by solving
important clinical and biological problems through
the application of multi-scale characterisation and
modelling. The applications areas that are researched
by the group include impact biomechanics, clinical
monitoring, biomimetic cell and tissue engineering
and crop and biorenewable engineering.
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More information can be found
on the Bioengineering website:
nottingham.ac.uk/go/
bioengineering

Key publications
1. Law J, Morris DE, Izzi-Engbeaya
C, Salem V, Coello C, Robinson L,
Jayasinghe M, Scott R, Gunn R, Rabiner
E, Tan T, Dhillo WS, Bloom S, Budge H,
Symonds ME. (2018) Thermal imaging
is a noninvasive alternative to PET/CT
for measurement of brown adipose
tissue activity in humans. Journal of
Nuclear Medicine, 59: 516 - 522.
2. Davies EB, Craven MP, Martin JL,
Simons L. (2017) Proportionate
methods for evaluating a simple
digital mental health tool. EvidenceBased Mental Health, 20: 112 - 117.

3. Yang Y, Ritchie AC, Everitt NM. (2017)
Comparison of glutaraldehyde and
procyanidin cross-linked scaffolds
for soft tissue engineering. Materials
science & engineering. C, Materials for
biological applications, 80: 263 - 273.
4. Pearce SP, King JR, Steinbrecher
T, Leubner-Metzger G, Everitt
NM, Holdsworth MJ. (2018) Finite
indentation of highly curved elastic
shells. Proceedings of the Royal
Society A: Mathematical, Physical and
Engineering Sciences, 474: 1 - 17.

External activities
Professor Donal McNally took part in the ‘Pint of Science’
Tech me out medical event in May 2018, to talk about
‘Protecting Vulnerable Babies in Ambulances’. Extremely
low birth weight babies are moved to specialist intensive
care units on their first day of life because this improves
their chances of survival. These transfers are carried out
by ambulance and use special systems that are effectively
mobile life support systems. The talk introduced this
technology and described current research to improve
the babies comfort and safety during the transfers.

5. Kocsis G, Payne CJ, Wallace A,
McNally D. (2018) Wear analysis of
explanted conventional metal back
polyethylene glenoid liners. Medical
Engineering and Physics, 59: 1 - 7.
6. Isaia C, McNally DS, McMaster SA,
Branson DT. (2018) Effect of mechanical
preconditioning on the electrical
properties of knitted conductive
textiles during cyclic loading. Textile
Research Journal, Article in Press.

Facilities
New Human Performance Laboratory in the David Ross
Sports Village with multiple force plate system, isokinetic
dynamometer, and camera and Inertial Measurement Units
(IMU) based motion tracking.
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Buildings,
Energy and
Environment

Research areas
Sustainable building design

Sustainable energy technologies
Smart and innovative materials
Sustainable urban living

More information can be
found on the BEE website:
nottingham.ac.uk/go/BEE

Head of Group

Esteem indicators
Professor Saffa Riffat was elected as a Fellow of the
European Academy of Sciences (EurASc). EurASc
is a fully independent international association of
distinguished scholars that aims to recognize and elect to
its membership the best European scientists. With a vision
for Europe as a whole, it transcends national borders with
the aim of strengthening European science and scientific
cooperation.
Project SCENIC won UK innovation award – ERA funded
Project SCENIC (Smart Controlled Energy Networks
Integrated in Communities) at the Creative Energy Homes
on University Park has just been announced as the UK
innovation award winner for decentralised energy.
Rushlight Award 2017-2018 – Rushlight Ground and Air
Source Power Award

1. Tunzi M, Boukhanouf R, Li H,
Svendsen S, Ianakiev A. (2018)
Improving thermal performance of
existing UK district heating: A case
for temperature optimization. Energy
and Buildings, 158: 1576 - 1585.
2. Li Y, Darkwa J, Kokogiannakis G.
(2017) Heat transfer analysis of an
integrated double skin façade and
phase change material blind system.
Building and Environment, 125: 111 - 121.

3. Gan G. (2018) Dynamic thermal
performance of horizontal ground
source heat pumps – The impact
of coupled heat and moisture
transfer. Energy, 152: 877 - 887.

5. Jimenez-Bescos C. (2017) An evaluation
on the effect of night ventilation on
thermal mass to reduce overheating
in future climate scenarios. Energy
Procedia, 122: 1045 - 1050.

4. Zhang R, Mirzaei PA, Jones B.
(2018) Development of a dynamic
external CFD and BES coupling
framework for application of urban
neighbourhoods energy modelling.
Building and Environment, 146: 37 - 49.

6. Rodrigues L, White J, Gillott
M, Braham E, Ishaque A. (2018)
Theoretical and experimental thermal
performance assessment of an
innovative external wall insulation
system for social housing retrofit.
Energy and Buildings, 162: 77 - 90.

Research projects

Professor Saffa Riffat

Adapting our buildings to cope with the impact
of global warming is the challenge being tackled
by the Buildings, Energy and Environment (BEE)
research group. The ambition of the research group
is to improve the sustainable practice of buildings
and engineering, in order to enhance the quality of
the built environment. Working with a number of
industrial partners, they research methods to reduce
the impact of those technologies we take for granted,
such as ventilation, heating, cooling and power.

Key publications

External activities

Innovate Composite Smart Materials for Heating,
Cooling and Humidity Control in Buildings (THEMAC)

Nottingham’s community energy revolution: Project
SCENe hosted the first Symposium on the theme of
energy communities. The symposium was chaired by Polly
Billington of UK100 and had keynote talks from the Head of
Local Energy at the Department for Business, Energy and
Industrial Strategy (BEIS) and the Chief Executive Officer
of Community Energy England.

Professor Saffa Riffat, £375,974
Funder: Innovate UK

SET 2017 – 16th International Conference on Sustainable
Energy Technologies was held in Bologna, Italy – 17-20
July 2017.

Professor Jo Darkwa, £15,000
Funder: Global Challenges Research Fund (GCRF), EPSRC

To develop a new class of smart materials for building
interiors to reduce energy consumption/CO2 emissions
by controlling both temperature and humidity.
Integrated Bio-Rural Energy Schemes (IBRES) for Ghana

Ground and Air Source Power Award

The project was to assess the viability of utilising the vast
available cocoa pod husks (CPH) in Ghana to generate
electricity for the rural cocoa growing communities.

Journal editors

REZBUILD

Professor Saffa Riffat is a member of the editorial board for
the following journals:
Journal of Energy and Power Technology
International Journal of Thermodynamics & Catalysis
International Journal of Advances in Fluid Mechanics

Professor Saffa Riffat, £328,125
Funder: Horizon 2020, European Commission
This project investigate the energy efficient building retrofit
methods for three selected demo sites in Norway, Italy and
Spain. Technologies such as high performance insulation
panels, airtightness panel, building integrated photovoltaic
and solar assisted heat pump.
AgriTech Animal Welfare
Professor Saffa Riffat, £258,950
Funder: Industrial Strategy Challenge Fund, Biotechnology
and Biotechnology and Biological Sciences Research
Council (BBSRC)
To design, develop and test an innovative integrated system
for efficient and cost-effective indoor air quality and lighting
control to improve poultry animal welfare.
External Heat Engine mCHP
Professor Saffa Riffat, £440,452
Funder: Engineering and Physical Sciences Research Council
To investigate a novel external heat Ericsson cycle engine
which could significantly increase the efficiency and
decrease costs and maintenance of micro combined heat
and power (mCHP) systems.
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The Smart Prosumer
Professor Mark Gillott, £12,291
Funder: Department for Business, Energy and
Industrial Strategy (BEIS)
A two phase project to demonstrate how Demand Side
Response works best by taking two existing communities
‘prosumers’ and working with them to get the best financial
results for them and the energy industry.
EV-elocity
Dr Lucelia Rodrigues, £312,205 (UoN) £3,899,284 (total)
Funder: Innovate UK Award
Research and development project looking at increasing
the uptake of electric vehicles through helping consumers
to monetise their investment using vehicle-to-grid (V2G)
innovation.
Solar Heat Store
Professor Saffa Riffat, £119,990
Funder: Innovate UK
The project aims to provide a smart solution to increase
energy efficiency in built environment by developing a novel
thermal energy storage battery for hot water heating, using
a supercooled PCM solution called SolarHeatStore for
domestic application.
Project i-flex
Professor Mark Gillott, £16,996
Funder: Innovate UK
The i-flex (Intelligent flexible charging infrastructure)
feasibility project and our consortium partners, are
evaluating the viability and socio-economic impacts of
developing a fully integrated system for public charging
locations.
AMiCc
Dr Lucelia Rodrigues, £15,996
Funder: Innovate UK
The AMiCc (Semi-Dynamic infrastructure charging
for commercial apps) builds upon a wealth of industry
expertise to evaluate the benefits of developing semidynamic and static wireless charging systems. The
full demonstration project for AMiCc will develop an
innovative charging system to enable fleet vehicles with
short dwell times and high utilization to switch to electric
when they would otherwise have been unable to do so,
helping to optimise mobility and economic benefits.
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Centre for
Additive
Manufacturing

Research areas

Underpinning processes, materials
and computational methods
for Additive Manufacturing
Additive manufacturing management

More information can be
found on the CfAM website:
nottingham.ac.uk/CfAM

Key publications
1. Hu Q, Sun X-Z, Parmenter CDJ,
Fay MW, Smith EF, Rance GA, He
Y, Zhang F, Lui Y, Irvine D, Tuck
C, Hague R, Wildman R. (2017)
Additive manufacture of complex
3D Au-containing nanocomposites
by simultaneous two-photon
polymerisation and photoreduction.
Scientific Reports, 7: 17150.
2. Kyobula M, Adedeji A, Alexander
MR, Saleh E, Wildman R, Ashcroft I,
Gellert PR, Roberts CJ. (2017) 3D inkjet
printing of tablets exploiting bespoke
complex geometries for controlled
and tuneable drug release. Journal of
Controlled Release, 261: 207 - 215.

3. Aremu AO, Brennan-Craddock JPJ,
Panesar A, Ashcroft IA, Hague RJM,
Wildman RD, Tuck C. (2017) A voxelbased method of constructing and
skinning conformal and functionally
graded lattice structures suitable
for additive manufacturing. Additive
Manufacturing, 13: 1 - 13.
4. Garibaldi M, Ashcroft I, Lemke JN,
Simonelli M, Hague R. (2018) Effect
of annealing on the microstructure
and magnetic properties of soft
magnetic Fe-Si produced via laser
additive manufacturing. Scripta
Materialia, 142: 121 - 125.

5. Maskery I, Aremu AO, Parry L,
Wildman RD, Tuck CJ, Ashcroft
IA. (2018) Effective design and
simulation of surface-based lattice
structures featuring volume fraction
and cell type grading. Materials
& Design, 155: 220 - 232.
6. Baumers M, Wildman R, Wallace M,
Yoo J, Blackwell B, Farr P, Roberts
CJ. (2018) Using total specific
cost indices to compare the cost
performance of additive manufacturing
for the medical devices domain.
Proc IMechE Part B:J Engineering
Manufacture, 233: 1235–1249.

Head of Group
Professor Richard Hague

Additive Manufacturing (3D printing) techniques
continue to evolve quickly and the Centre for Additive
Manufacturing (CfAM) is at the forefront of this
technology. The research undertaken by this group
spans across both fundamental and applied research.
The core research carried out within the group
is focussed on investigating the underpinning
processes, materials and computational methods
for multifunctional Additive Manufacturing. This
gives us the potential to move beyond structural
applications and create fully functional systems
rather than passive individual components.
The group continues to work closely with business
to translate its technology through to commercial
use, having set up its own consultancy company
(www.addedscientific.com) to more fully engage
with multiple industrial sectors. By working across
both academic and commercial enterprises, new
opportunities for increasing functionality and adding
value to the technology have been created.

External activities
CfAM co-hosted (with Added Scientific) the annual
ADDITIVE INTERNATIONAL conference, which was
attended by more than 360 delegates and exhibitors
from 20 countries.
Staff and research students took part in 12 outreach events
including ‘I’m an Engineer get me out of here!’ and ‘Pint of
Science’. The CDT’s Annual Industry Day attracted over 90
delegates, including CDT students, academic colleagues
and potential and existing industrial sponsors.
Research students attended a CDT Creativity@Home
event which covered a variety of subjects ranging from
‘Women in 3D printing’ to ‘Multidsiciplinary Collaboration’.
The CDT also ran its Annual Nature Publication
Masterclass, which is designed to teach research staff and
students how to write high-quality scientific manuscripts
and optimise their chances of being published in highimpact journals.

Facilities
We have a new Agilent HPLC, Hamilton Liquid Handler,
RegenHu 3DDISCOVERY™ bio printer, and a Copley
Scientific Tablet Dissolution Tester DIS 600.

Research projects
Enabling Next Generation Additive Manufacturing
Professor Richard Hague, £5.85 million
Funder: EPSRC
The programme vision is to establish controlled next
generation multifunctional AM and translate this to industry
and researchers. Initially focussing on novel electronic and
pharmaceutical/healthcare applications, the aim is to move
beyond single material AM by exploiting the potential to
deposit multiple materials concurrently for the delivery of
spatially resolved function and structure in three dimensions.
A Transatlantic Institute for Volumetric Powder Bed Fusion
Professor Chris Tuck, £254,070
Funder: National Science Foundation and EPSRC
Consolidate sintered parts volumetrically, resulting in at
least a 25 fold time reduction in product development cycle
time relative to commercial Laser Sintering, along with
the ability to sinter a wider variety of polymer materials.
Engineering sustainable squalene analogs for novel vaccine
adjuvant formulations
Professor Derek Irvine, £121,715
Funder: National Institute of Health Sciences
Developing the additive manufacturing production of
squalene analogues using synthesis chemistry/chemical
engineering approaches, then proving their efficacy by
emulsion formulation development and biological evaluation
for adjuvant activity in in vitro human and in vivo mouse and
ferret models.
3D Glass Laser-Sintered Structures (3D GLaSS)
Dr Ruth Goodridge and Professor Ian Ashcroft, £164,007
Funder: Innovate UK
Contributing towards the goal of a fully integrated glassbased additive manufacturing systems, we bring together the
complete supply chain, demonstrating the technical feasibility
of a new (patented) glass-based additive manufacturing
technology, along with associated user-friendly design
software and glass-based materials.
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Esteem indicators
Prizes and awards
Dr Ian Maskery received £25,000 of funding through the
University’s Hermes Fellowship Scheme for the ‘FLatt
Pack – lattice design software for 3D printing’ project. The
project examined ways to transform FLatt Pack (software
developed by the University for internal research) into a
commercially-viable software product through innovation
and business engagement.
Dr Yinfeng He was awarded £38,000 to support his project
‘Scaling up and optimisation of the printing process for
a patented powder based 3D reactive inkjet technology’
through a Nottingham Impact Accelerator (NIA)
Fellowship Award.
Centre for Doctoral Training (CDT) student Alexander
Gasper was awarded a Japan Society for the Promotion
of Science (JSPS) Short Term Fellowship for a three month
fellowship at the Joining and Welding Research Institute
at Osaka University, investigating the processing of
nickel-based superalloys in a vacuum laser powder bed
fusion system.
CDT student Sam Catchpole-Smith came third in the
Innovation Category of the EPSRC Science Photo
Competition 2017.
Dr Qin Hu and Mr Joseph White won the Engineering and
Science Graduate Centre (ESGC) Research Community
Photo Competition 2018.
Journal editor
Dr Martin Baumers is an Associate Editor for the Journal
of Industrial Ecology for the special issue “Environmental
Dimensions of Additive Manufacturing and 3D printing”.
Committees
Dr Martin Baumers contributed to the UK National Strategy
for Additive Manufacturing in the cost and investment
workgroup, and sits on the Scientific Committee of the
CIRP LCE 2019 conference.
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Centre for
Structural
Engineering
and Informatics

Research areas

Advanced construction materials
Engineering design and construction
Structural and computational
mechanics
Wind engineering and structural
dynamics
Building information modelling

More information can be
found on the CSEI website:
nottingham.ac.uk/go/csei

Key publications
1. Dalalbashi A, Ghiassi B, Oliveira DV,
Freitas A. (2018) Fiber-to-mortar
bond behavior in TRM composites:
effect of embedded length and
fiber configuration. Composites
Part B: Engineering, 152: 43 - 57.

3. Kariou FA, Triantafyllou SP, Bournas
DA, Koutas LN. (2018) Out-ofplane response of masonry walls
strengthened using textile-mortar
system. Construction and Building
Materials, 165: 769 - 781.

2. Fadoul A, Tizani W, Koch C.
(2018) A BIM-based model for
constructability assessment of
conceptual design. Advances in
Computational Design, 3: 367 - 384.

4. Nguyen DT, Hargreaves DM, Owen JS.
(2018) Vortex-induced vibration of a
5:1 rectangular cylinder: A comparison
of wind tunnel sectional model tests
and computational simulations.
Journal of Wind Engineering and
Industrial Aerodynamics, 175: 1 - 16.

Research projects

Head of Group

Advanced, lightweight and silent, multifunctional
composite structures

Dr Walid Tizani

The Centre for Structural Engineering and
Informatics (CSEI) is a major centre for research in
structural engineering, computational mechanics,
construction materials, wind engineering,
engineering design and construction informatics
leading to solutions that contribute toward
modern, resilient and sustainable societies.
The centre works with world-leading universities
and industrial partners to address the challenges
of building, connecting and operating future cities.
CSEI brings the information technology revolution
to construction, using new computational modelling
techniques to better understand structures and
materials, allowing the life of existing infrastructures
to be safely extended and improving resilience
against natural and man-made hazards.

External activities
Dr Triantafyllou organised the “Fragile” workshop
on earthquake assessment of masonry structures in
Nottingham and co-organized a mini-symposium on
“Uncertainty Quantification across multiple scales for
solid mechanics”, for the 2017 International Conference
on Uncertainty Quantification in Computational Sciences
and Engineering, 15-17 June 2017, Rhodes Island, Greece.
I2FRAC: Predictive Modelling of Injection-Induced
Vibrations due to Fracking. A Knowledge Transfer
Partnership supported by HERMES in collaboration
with Schlumberger.
Dr Ghiassi organised a special session at the 10th
International Masonry conference on “Modelling of
masonry strengthened with innovative composite
materials”, 10th IMC, Milan, Italy.

Dr Savaas Triantafylous (CoI), £800,000
Funder: Horizon 2020
To develop an efficient, yet accurate multiscale modelling
technique for composite structures and enhance industrial
intelligence and understanding of the complex vibroacoustic
response of porous composites, resulting in improved decision
strategies pertinent to the optimisation of the end-products
with regard to mechanical properties of interest such as
their static airflow resistivity and static viscous tortuosity.
Improving the Resilience of Infrastructure in Storms (IRIS)
Dr John Owen (PI), £212,991
Funder: The Royal Society
To improve the resilience of slender infrastructure in Vietnam
to the impact of Typhoons by developing better models of
galloping and incorporating these within a robust risk based
design methodology.
Lightweight Innovative Generator for Future Air
Transportation

Dr John Owen organised two workshops in Vietnam
on wind effects on structures.

Dr Tao Liu (CoI), €600,000
Funder: Horizon 2020

Dr Walid Tizani chaired the Board of Directors of the
International Society for Computing in Civil and Building
Engineering, Finland, June 2018.

To utilise lattice core sandwich structures to reduce
weight for the passive part of 1 MW level electric motor for
electrical aircraft application. The project will also exploit the
multifunctionality of lattice core sandwich structures in noise
reduction and energy absorption..
Fragile: Fragility driven predictive modelling for reducing
seismic hazard of adobe masonry structures
Dr Savaas Triantafylous (PI), £12,500
Funder: EPSRC
The overarching aim of this proof-of-concept study is
to set the foundations for a low cost pro-active seismic
hazard mitigation strategy by delivering a predictive
modelling framework to evaluate seismic hazard
pertinent to adobe masonry structures at a regional
level and highlight regions where intervention.

5. Stascheit J, Ninić J, Meschke G,
Hegemann F, Maidl U. (2018)
Building Information Modelling
in mechanised shield tunnelling
– A practitioner’s outlook to
the near future. Geomechanics
and Tunnelling, 11: 34 - 49.
6. Turner P, Liu T, Zeng X, Brown K. (2018)
Three-dimensional woven carbon
fibre polymer composite beams
and plates under ballistic impact.
Composite Structures, 185: 483 - 95.

Esteem indicators
Dr Savvas Triantafyllou is a member of the editorial panel
for Proceedings of the Institution of Civil Engineers –
Engineering and Computational Mechanics and a member
of the Scientific Committee of the ICOVP 2019 Conference
on Vibration Problems.
Dr Bahman Ghiassi is a member of the editorial board
of ASCE Journal of Composites for Construction, the
International Journal of Masonry Research and Innovation,
the Scientific Committee of 11th Structural Analysis of
Historical Constructions (SAHC) – Peru, RILEM Committee
TC 220-CSM: Composites for sustainable strengthening
of masonry, and RILEM 270-CIM: Benchmarking Chloride
Ingress Models on Real-life Case Studies: Theory
and Practice.
Dr Walid Tizani is an Associate Editor of the American
Society of Civil Engineers Journal of Computing in
Civil Engineering and Editor-In-Chief of the Journal
of Advances in Computational Design, member of the
scientific committees of ICCCBE2018 Finland, ECPPM 18
Copenhagen, and the CIB W78 2018 USA. He acted as a
reviewer for the Irish Research Council.
Dr John Owen is a member of the editorial panel for
Proceedings of the Institution of Civil Engineers –
Engineering and Computational Mechanics, the Scientific
Committee of UK Wind Engineering Conference 2018, and
the Scientific Committee of 8 International Conference
on Environmental Effects on Buildings and People 2018.
He reviewed for the EPSRC, Carnegie Trust and Irish
Research.
Dr Tao Liu is a reviewer for EPSRC.
Dr Georgia Thermou is a member of the ﬁb Task
Group 5.1 “FRP reinforcement for concrete structures”,
ACI committees “374-Performance-based design”
and “549Thin reinforced cementitious products and
ferrocement”. She is a reviewer of Natural Sciences and
Engineering Research Council of Canada and review editor
of the Earthquake Engineering, Frontiers.

Facilities
The group has acquired a fibre optics interrogator and
a cluster of high performance computing nodes for
GPU processing.
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Composites

Research areas
Composites manufacturing
Textile composites
Mechanical and failure analysis
Recycling of composites
Dynamics and wave propagation

More information can be
found on the Composites website:
nottingham.ac.uk/go/composites

Key publications
1. Endruweit A, Zeng X, Matveev M, Long
AC. (2018) Effect of yarn cross-sectional
shape on resin flow through interyarn gaps in textile reinforcements.
Composites Part A: Applied Science
and Manufacturing, 104: 139 - 150.
2. Chen S, McGregor OPL, Harper
LT, Endruweit A, Warrior NA.
(2018) Optimisation of local inplane constraining forces in double
diaphragm forming. Composite
Structures, 201: 570 - 581.

Head of Group

3. Endruweit A, Choong GYH,
Ghose S, Johnson BA, Younkin
DR, Warrior NA, De Focatiis DSA.
(2018) Characterisation of tack
for uni-directional prepreg tape
employing a continuous applicationand-peel test method. Composites
Part A: Applied Science and
Manufacturing, 114: 295 - 306.
4. Gou JJ, Gong CL, Gua LX, Li
S, Tao WQ. (2018) The unit cell
method in predictions of thermal
expansion properties of textile
reinforced composites. Composite
Structures, 195: 99 - 117.

5. Meng F, McKechnie J, Pickering SJ.
(2018) An assessment of financial
viability of recycled carbon fibre in
automotive applications. Composites
Part A: Applied Science and
Manufacturing, 109: 207 - 220.
6. Thierry V, Brown L, Chronopoulos D.
(2018) Multi-scale wave propagation
modelling for two-dimensional periodic
textile composites. Composites Part
B: Engineering, 150: 144 - 156.

Professor Nick Warrior

The Composites Research Group works on materials science, design and manufacturing
projects across the Technology Readiness Levels (TRLs) 1 to 6. Working closely
with academic, Catapult and industrial partners from the automotive, aerospace
and rail sectors and the materials supply chain we aim to develop sustainable
technologies for carbon fibre composites in high-performance applications.
We lead the EPSRC Future Composites Manufacturing Research Hub with The
University of Bristol and our work includes investigating and advancing high-rate,
high-quality manufacturing processes, developing high–fidelity simulations of these
processes and relating the output to the material and mechanical properties of the
composites components. We have proven models for mechanical simulation and
failure prediction in multi-scales, including the well-known TexGen software.
In the Advanced Manufacturing Building we have a well-founded laboratory including
automated robotics cells, autoclave and out-of-autoclave facilities including compression
moulding and a range of preforming technologies including braiding, diaphragm
forming and a new emerging Hub-based activity in automated fibre deposition.
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Research projects
We continue our research within the EPSRC Future Composites Manufacturing Research Hub, working on themes of
structural optimisation of new composite structures, characterisation and development of the Automated Dry Fibre
Placement process, and in manufacturing studies and simulations.
We are proud in 2017/18 to have been awarded Horizon 2020 Marie Skłodowska-Curie actions (MSCA) for Innovative
Training Networks (ITN) and Individual Fellowships (IF): we are delivering ITNs in Optimisation of Multifunctional Aerospace
Composite Structures (OptiMACS) and Hybrid Fibre-reinforced composites (HyFiSyn) and IFs in Advanced Modelling of
Ultrasonic Wave Interaction with Damage for Enhanced Failure Identification Technologies in Industrial Composite
Structures (UltraSafe).
In the recently funded Innovate UK (CHASSIS) Composite Hybrid Automotive Suspension project we are collaborating
with an automotive OEM and Tier 1 supplier in addition to the High Value Manufacturing (HVM) Catapult to develop
lightweight automotive platforms and components using a combination of metal and fibre reinforced composites that will be
manufactured at volume from 2023. Our work with China continues with developments of woven architecture optimization
for impact-resistance.
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Environmental
Fluid Mechanics
and Geoprocesses

Research areas
Oceans and atmosphere

Geology and geoprocesses
Coasts, lakes and sediments
Natural hazards
Experimental fluid mechanics

More information can be found
on EFMG’s website:
nottingham.ac.uk/go/efmg

Biographies
Professor Sean Rigby
Professor Rigby’s research interests
are centred on the fundamentals of
structural characterisation of, and
transport processes within, porous
media. This can be applied to a number
of areas including: heterogeneous catalysis; thermal
and electromagnetic methods of heavy oil recovery;
controlled drug delivery; and carbon sequestration.
Dr David Large

Head of Group
Dr Barbara Turnbull

The Environmental Fluid Mechanics and Geoprocesses (EFMG) research group includes academics and
researchers from Civil Engineering and Chemical and Environmental Engineering. We work in a variety
of ways including in the field, in our Environmental Fluid Mechanics Research Laboratory, theoretically
and numerically.
Our researchers come from a range of science, mathematics, geology and engineering backgrounds
and the types of problems we study mirrors that breadth. We have expertise from porous-media
flows with a geo-energy application to coastal sediment transport and extreme wave dynamics, wind
engineering to ice and avalanche dynamics, stratified and rotating oceans to granular and debris flows.

Dr Large is an experienced earth
scientist with particular interest in
peatland processes. His current
research focus is the use the peatland
surface motion, measured using remote
sensing techniques, to quantify the condition of peat over
whole landscapes and regions. Other areas of research
include fossil energy resources and the use of peat,
lignite and coal to understand earth system processes.
Dr David Hargreaves
Dr Hargreaves is an experienced user of
Computational Fluid Dynamics, which can
be applied to a range of environmental
and industrial flows. His main research
areas are wind engineering, fluid-structure
interaction, pollutions dispersion and multiphase pipe flows.
Dr Valentin Heller

Dr Barbara Turnbull
Dr Turnbull’s research is motivated by
particle-laden environmental flows – such
as powder snow avalanches, debris flows,
submarine turbidity currents or ice falls
– together with snow and ice formations.
Her main objective is carefully designed laboratory
experiments, supported by theoretical models and field
measurements. She is currently an EPSRC Research Fellow,
researching the aggregation of ice particles in clouds.
Dr Riccardo Briganti
Dr Briganti’s research focuses on the
modelling of coastal defences, either
artificial, such as seawalls, or natural,
such as beaches. His main areas of
interest are: numerical modelling
of beach morphodynamics; wave driven sediment
transport; and wave-structure-beach interaction.
Dr Rick Munro
Dr Munro’s research is in the field
of fluid mechanics. His particular
interests are focussed on modelling
fundamental flows that are related
to environmental/geophysical
applications. Examples include: flows, where rotation
and density stratification are dominant mechanisms;
the interaction of turbulence with a boundary; sediment
resuspension and erosion; and turbulent dispersion.

Dr Heller is an Assistant Professor in
Hydraulics in the Department of Civil
Engineering and he worked previously at
Imperial College London, The University of
Southampton and ETH Zurich. He and his
research team are active in Experimental and Computational
Fluid Dynamics from small to full scale with main
applications in landslide/iceberg-tsunamis, fluid-structure
interaction and scale effects in fluids and granular slides.
Dr Bagus Muljhadi
Dr Muljhadi is the director of the
Indonesia Doctoral Training Partnership
funded by the Indonesian Ministry
of Research Technology and Higher
Education. He is also the co-investigator
of €9 million H2020 “SECURe”, and £1.7 million NE/
R018030/1 (NERC) projects. His research is characterised
by its diversity as reflected in his publication output,
which includes publications on rarefied quantum gas
dynamics, multiscale method developments, direct porescale simulations and reactive transport modelling.
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Fluids and
Thermal
Engineering

Research areas
Engines and combustion

Heat transfer enhancement
HVAC, refrigeration and thermal
management
Multiphase flow
Process optimisation
Turbine and wing fluid mechanics

More information can be
found on the FLUTE website:
nottingham.ac.uk/go/FLUTE

Head of Group

Key publications
1. Arshad A, Ali HM, Khushnood S, Jabbal
M. (2018) Experimental investigation
of PCM based round pin-fin heat
sinks for thermal management of
electronics: Effect of pin-fin diameter.
International Journal of Heat and
Mass Transfer, 117: 861 - 872.
2. Gong W, Yan Y, Chen S. (2018)
A study on the unphysical mass
transfer of SCMP pseudopotential
LBM. International Journal of Heat
and Mass Transfer, 123: 815 - 820.
3. Omar R, Hewakandamby B,
Azzi A, Azzopardi B. (2018) Fluid
structure behaviour in gas-oil twophase flow in a moderately large
diameter vertical pipe. Chemical
Engineering Science, 187: 377 - 390.

4. Ali HM, Arshad A, Jabbal M,
Verdin PG. (2018) HYPERLINK
“http://dx.doi.org/10.1016/j.
ijheatmasstransfer.2017.10.065”
Thermal management of electronics
devices with PCMs filled pinfin heat sinks: A comparison.
International Journal of Heat and
Mass Transfer, 117: 1199 - 1204.
5. Jeyalingam J, Jabbal M. (2018)
HYPERLINK “http://dx.doi.
org/10.1016/j.sna.2018.07.007”
Experimental investigation of the
aeroacoustics of synthetic jet actuators
in quiescent conditions. Sensors and
Actuators A: Physical, 280: 52 - 60.

6. Pfau SA, La Rocca A, Haffner-Staton E,
Rance GA, Fay MW, Brough RJ, Malizia
S. (2018) Comparative nanostructure
analysis of gasoline turbocharged direct
injection and diesel soot-in-oil with
carbon black. Carbon, 139: 342 - 352.
7. Haffner-Staton E, La Rocca A, Fay
MW. (2018) Progress towards a
methodology for high throughput 3D
reconstruction of soot nanoparticles
via electron tomography. Journal
of Microscopy, 270: 272 - 289.

Dr Buddhi Hewakandamby

With core expertise covering the fields of experimental
fluid mechanics, computational fluids dynamics, two-phase
flow, heat transfer enhancement and thermodynamics,
the Fluids and Thermal Engineering (FluTE) research group
works on a large variety of technology applications.
Research undertaken by the group has impacted on wide
range of industrial applications including flow assurance and
control, conventional and new energy cars, refrigeration
and air-conditioning, and industrial chemical processes.
Working closely with the industrial partners, the group is
focussed on developing solutions to challenging problems
as well as developing greater understanding of the fluid
flow phenomena. The group continue to conduct nationally
and internationally recognised research while training
excellent researchers in fluids and thermal engineering.

Research projects
Exploiting the combined effect of fuel additives to reduce
the noxious emissions from diesel engines
Dr Antonino La Rocca
Funder: Dukic Day Dream S.R.L
To investigate the feasibility of using a catalyst in diesel fuel
to significantly improve combustion and reduce unburned
carbonaceous particle known as soot.
Innovative Low Carbon Genset internal combustion
Engine Technology
Professor Alasdair Cairns
Funder: Innovate UK

Esteem indicators
Dr Mark Jabbal is a co-opted member of the Royal
Aeronautical Society Aerodynamics Specialist
Group Committee.

External activities
Dr Mark Jabbal is actively engaging in outreach
activities to increase the awareness of women working
in aerodynamics (https://twitter.com/AeroWomen).

Facilities
A large closed return wind tunnel built in L4 Main Bay.

To achieve a breakthrough 20% reduction in the fuel costs
and emissions of global diesel power generation at 1MW
by building and testing a single cylinder 10kW (1/8th scale)
prototype engine and verifying efficiency through a correlated
1D simulation.
Insights on soot nanoparticle formation using advanced
characterisation tools
Dr Antonino La Rocca
Funder: The Royal Society
To investigate soot formation and develop a multi-diagnostic
approach to reconstruct the analytical puzzle of the multiscale
organization of ultrafine and nanometric fraction of soot.
ACeDrive
Professor Yuying Yan
Funder: Innovate UK
To develop a 2030 generation E-drive power train for
production by 2023 enabling manufacturers to gain greater
range and performance from their vehicles and lower the cost
to the consumer, whilst supporting greater and faster adoption
of emission reduction.
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Food,
Water,
Waste

Research areas

Advanced processing technologies
Food digestion
Product structural design
Sensors, analytics and modelling
Waste / water management
and resource recovery

More information can be
found on the FWW website:
nottingham.ac.uk/go/FWW

Head of Group
Dr Rachel Louise Gomes

The Food, Water, Waste (FWW) research group are a newly formed interdisciplinary group aiming
to deliver sustainable and resilient solutions to global challenges in the areas of food, water and
resource security. Key to this is embedding circular economy approaches and capitalising on digital
/ cloud manufacturing. The group has a wide range of expertise and collaborates with stakeholders
from across food, bioproducts, waste management, water and agriculture sectors.

Research projects
Water resilience and food security in Ghana
Professor Simon Avery and Dr Rachel Gomes, £12,500
Funder: EPSRC GCRF Pump Priming
Combining microbiology, pharmacy and engineering, we
aim to bring novel technologies to Ghana to help address
development challenges associated with water resilience
and food security. One route is exploiting electrolysed water
technology for antimicrobial food cleaning (extending food
shelf-life) while conserving water and energy by recirculation.
Institutional EPSRC Engineering Water Resilience
Doctoral Training Programme (EWR-DTP)
Dr Rachel Gomes, £280,000
Funder: EPSRC
The EWR doctoral training programme will deliver
water resilience through innovating new technologies
and approaches that deliver solutions for intelligent
management of multi-functional waters in smart cities
and rural communities. Doctoral students will combine
engineering rigour with understanding of natural processes
and ecosystem functions to manage water in all its forms
and so deliver water sustainability and resiliently.
BREWNET
Dr Nik Watson, £71,000
Funder: EPSRC, Connected Everything Network+
Summary: The development of a low-cost cloud connected
sensor that utilises ultrasonic measurements and machine
learning to monitor the craft beer fermentation processes.

Appropriate Institutional Cook Stoves for Nepal
Dr Mike Clifford, £24,000
Funder: EPSRC/GCRF
Summary: Four million premature deaths are from illnesses
associated to indoor air pollution due to traditional
open fires fuelled with biomass. This project leverages
on the design and laboratory testing of a prototype
novel institutional scale improved cookstoves.
Base Materials Limited - Knowledge Transfer Partnership
Dr Rebecca Ferrari and Dr Chris Dodds, £144,000
Funder: Innovate UK and Base Materials Limited
This project aims to significantly reduce the manufacturing
time of a primary product using an alternative method
of curing, providing much greater capacity whilst
reducing environmental impact and enabling a broader
product range thus allowing access to new markets.
Developing multiscale models of digestion to enable targeted
product solutions for nutrition and metabolic health
Professor Serafim Bakalis, £60,000
Funder: BBSRC
A BBSRC Priming Food Partnership Grant (BB/P023851/1)
has been awarded to a consortium between Imperial,
Oxford, Quadram and Nottingham to develop multiscale
models of digestion. Our aim is to incorporate engineering
and theoretical physics methodologies to enable targeted
product solutions for nutrition and metabolic health. The
work will aim at understanding Gastric and Duodenal
phase digestion using in-vitro and in-silico models.

Key publications
1. Fisher O, Watson N, Porcu L, Bacon
D, Rigley M, Gomes RL. (2018) Cloud
manufacturing as a sustainable process
manufacturing route. Journal of
Manufacturing Systems, 47: 53 - 68.

3. Hewitt J, Ray C, Jewitt S, Clifford
M. (2018) Finance and the improved
cookstove sector in East Africa; Barriers
and opportunities for value-chain
actors. Energy Policy, 117: 127 - 135.

2. Gomes HI, Funari V, Mayes WM,
Rogerson M, Prior TJ. (2018) Recovery
of Al, Cr and V from steel slag by
bioleaching: Batch and column
experiments. Journal of Environmental
Management, 222: 30 - 36.

4. Sesan T, Jewitt S, Clifford M, Ray
C. (2018) Toilet training: what can
the cookstove sector learn from
improved sanitation promotion?
International Journal of Environmental
Health Research, 28: 667 - 682.

Esteem indicators
Dr Rachel Gomes was one of nine profiled in the 2018
Analytical Scientist’s ‘Top 40 Under 40: 4 Years On’ in
recognition of developing novel analytics for bioactive
chemicals in wastewater treatment and process
manufacturing. She is also the University Representative
and Trustee for Papplewick Pumping Station and Water
Education Trust.
Dr Rachel Gomes represents the University of Nottingham
at the Midlands Innovation (MI) WASH (Water and
Sanitation Health) workshops. UoN hosted the January
2018 meeting to develop capability across nine Universities
for GCRF funding under the UN Sustainable development
Goals in WASH.
Dr Rachel Gomes and colleagues were invited to present
current water research and innovation projects, for the
LITSoN (Linking Innovation to Societal Needs) UK Water
Partnership Industry / Academia Workshop on research
and innovation, January 2018.
Dr Nik Watson followed Dr Rachel Gomes in representing
the University of Nottingham at the UK EPSRC Early
Career Forum in Manufacturing Research.
Dr Helena Gomes and Dr Rachel Gomes are invited
members of the University’s GCRF advisory group.
Dr Becca Ferrari was a member of Finalist team from
Faculty of Engineering at the Institute for Chemical
Engineering Global Awards November 2017: Research
Project with Teledyne-e2v, UK and Jenike & Johanson,
USA:’ Towards Large Scale Microwave Pre-Treatment
of Ores’.

External activities
Dr Rachel Gomes was invited to speak at several
events including:
- Water and food security: Wastewater, treatment and
reuse. KNUST - Kwame Nkrumah University of
Science and Technology, Kumasi, Ghana.
9 January 2018.
- Sex, Drugs and Water Quality: Joint Society for
Applied Microbiology / Royal Society of Chemistry
Antimicrobial Resistance: Meeting the Challenge:
Antimicrobial resistance (AMR) in Wastewater, London.
23-24 Nov 2017.
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5. Atagher P, Clifford M, Jewitt S,
Ray C. (2018) What’s for dinner?
Gendered decision-making and
energy efficient cookstoves in
Benue State, North Central Nigeria.
WIT Transactions on Ecology and
the Environment, 224: 101 - 111.
6. Angeles-Martinez L, Theodoropoulos
C, Lopez-Quiroga E, Fryer PJ, Bakalis
S. (2018) The Honeycomb model: A
platform for systematic analysis of
different manufacturing scenarios for
fast-moving consumer goods. Journal
of Cleaner Production, 193: 315 - 326.

- Invited speaker, University perspective on Priority
Substances and Emerging Contaminants, 12th European
Waste Water Management Conference, Manchester
17-18 July 2018.
Dr Helena Gomes facilitated a workshop on “Participatory
Situational Analysis - How can policy and regulation
support resource recovery from waste?”, Leeds
(27/04/2018). This workshop was part of the Resource
Recovery from Waste programme, funded by NERC,
EPSRC and DEFRA to promote knowledge exchange
between people in academia, government and industry.
Dr Helena Gomes participated in “AMRSan: Tackling
Antimicrobial Resistance through Better Sanitation
Researcher Links Workshop” in Mumbai, 5-8
February 2018, funded by the Newton-Bhabha Fund
to stimulate research collaborations between the UK
(11 participants) and India (10 participants). She was
the moderator in Session III- Waste to Energy in the
“Science Collaboration Symposium on Waste Water
– Treatment and Reuse”, in Kuwait, 5-6 March 2018,
funded by the UK Government’s Gulf Science Innovation
Knowledge Economy Programme (17 participants
from the Gulf countries and 13 from the UK).
Dr Becca Ferrari has three postgraduate student
placements funded through Energy for Business EU
RDF (Thornbridge Brewery, Lincoln Green Brewery,
Derbyshire Winery) focusing on valorisation of
waste streams and energy efficiency measures.

Facilities
Pilot plant 6m3 modular bioelectrochemical system
at the University working dairy farm, working with
Lindhurst Engineering (http://h2ad.org.uk/). This hybrid
bioprocess of an anaerobic digester and microbial fuel
cell is fed by the farm wastewater slurry and capable of
treating wastewater to reduce multiple pollutants, while
simultaneous generating energy in the form of CH4 and H2.
This pilot plant allows us to evaluate pollutant remediation
(antibiotics, antimicrobial resistance, metals, nutrients,
chemical oxygen demand) and bioenergy generation.
We are also using data driven modelling and cloud
manufacturing to understand how variations in the
feedstock waste stream and process conditions inform
on the process performance. The aim to accelerate
technology transfer of H2AD bioprocess to other
input waste streams (food, agriculture, pharma).
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Gas Turbine and
Transmissions
Centre

Research areas

Lubrication and thermal management
Static and dynamic modelling
Mechanical behaviour and
materials characterisation
Computational fluid dynamics
Process modelling

More information can be
found on the G2TRC website:
nottingham.ac.uk/go/G2TRC

Key publications
G2TRC continues to engage with
the turbomachinery community
with annual attendance and papers
submitted to the ASME Turbo Expo
conference, as well publishing in a
wide range of high-impact journals.
1. Berthold M, Morvan H, JeffersonLoveday R, Young C, Rothwell
BC, Ambrose S. (2018) Multiphase
computational fluid dynamics modeling
of external oil flow from a journal
bearing. Journal of Engineering for
Gas Turbines and Power, 141: 051002.

2. Xu Z, Hyde CJ, Tuck CJ, Clare
AT. (2018) Creep behaviour of
Inconel 718 processed by selective
laser melting. Journal of Materials
Processing Technology, 256: 13 - 24.
3. Salerno G, Bennett C, Sun W,
Becker A, Palumbo N, Kelleher J,
Zhang SY. (2018) On the interaction
between welding residual stresses:
A numerical and experimental
investigation. International Journal of
Mechanical Sciences, 144: 654 - 667.

Head of Group

4. Davenne TRG, Garvey SD, Cardenas
B, Rouse JP. (2018) Stability of
packed bed thermoclines. Journal
of Energy Storage, 19: 192 - 200.
5. Benaarbia A, Rouse JP, Sun W.
(2018) A thermodynamically-based
viscoelastic-viscoplastic model for
the high temperature cyclic behaviour
of 9-12% Cr steels. International
Journal of Plasticity, 107: 100 - 121.
6. Cageao PP, Simmons K, Prabhakar
A, Chandra B. (2018) Experimental
investigation into Gas Turbine Oil
Scoop Capture Efficiency. Journal
of Engineering for Gas Turbines and
Power, doi:10.1115/1.4040812.

Professor Seamus Garvey

The inside of an aeroplane engine is full of components moving at high speed, with oil lubricating the rotating
and stationary parts to reduce friction and prevent overheating. The aim of the Gas Turbine and Transmissions
Research Centre (G2TRC) is to develop new technologies, analysis methods and understanding for existing and
future gas turbine core and transmissions architectures, improving efficiency and reducing environmental impact.
To achieve this, the group has world-leading expertise in fluid-flow and heat transfer; materials engineering; and
friction, wear and fatigue analysis at standard and elevated temperatures.
The group works closely with engineers at Rolls Royce Aerospace to improve the parts of the engine known as
the transmission system, including everything to do with oil delivery and oil movement. Our work helps engine
designers make more efficient and cleaner engines and also gives them better methods for doing the design
work. G2TRC is also host to the Rolls-Royce University Technology Centre in Gas Turbine Transmission Systems.

Research projects
Cornerstone: Mechanical Engineering Science
to Enable Aero Propulsion Futures
Professor Seamus Garvey, £4,628,571
Funder: EPSRC
This project, led by the University of Nottingham, involves
the University of Oxford and Imperial College London. The
project sets the foundation for the Rolls-Royce Mechanical
University Technology Partnership which is the next evolution
of the Rolls-Royce model of engagement with universities
and is set to investigate advanced mechanical engineering
science to support future aero-engine architectures.
At the University of Nottingham, the focus will be on
thermal management and electro-mechanical couplings
and interactions.
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3-shaft test facility

Facilities
3-shaft test facility
The new £2.6 million 3-Shaft Test Facility (3STF) is a national
state-of-art testing facility, funded by the Aerospace
Technology Institute (ATI), which will be operated by the
Gas Turbine and Transmissions Research Centre (G2TRC).
It has been designed to support research for a wide range of
primarily aerospace and energy applications. For example:
transmissions and oils system for gas turbine and other
complex systems such as helicopters, rail and automotive.
It will provide a comprehensive test capability for a wide
range of configurations and operating conditions. The facility
consists of three independent drive shafts and full equipped
with air and oil services, controls and instrumentations.
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George Green
Institute for
Electromagnetics
Research

Research areas
Optics

Numerical modelling
Communications
Electromagnetic compatibility
Electromagnetic energymaterials interactions
Dielectric characterisation of
materials at high frequencies
Microwave equipment design
for heating applications
Microwave and Radio-Frequency
sensors for process monitoring/
biomedical applications

Key publications
1. Trevor Benson Co-editor of the book:
Recent Trends in Computational
Photonics, (ed.) Arti Agrawal, Trevor
M. Benson, Richard De La Rue, and
Gregory Wurtz. Springer Nature
(2017) which has three contributed
chapters from within the GGIEMR:
2. Phang S, Vukovic A, Susanto H, Creagh
SC, Sewell P, Gradoni G, and Benson
TM, “Theory and Numerical Modelling
of Parity-Time Symmetric Structures
in Photonics: Introduction and Grating
Structures in One Dimension,” in
Recent Trends in Computational

Photonics, (ed.) Arti Agrawal, Trevor
M. Benson, Richard De La Rue, and
Gregory Wurtz. Springer Nature (2017).
3. Phang S, Vukovic A, Creagh SC, Sewell
P, Gradoni G, and Benson TM, “Theory
and Numerical Modelling of Parity-Time
Symmetric Structures in Photonics:
Boundary Integral Equation for Coupled
Microresonator Structures,” in Recent
Trends in Computational Photonics,
(ed.) Arti Agrawal, Trevor M. Benson,
Richard De La Rue, and Gregory
Wurtz. Springer Nature (2017).

4. Gradoni G, Arnaut LR, Creagh SC,
Tanner G, Baharuddin MH, Smartt
C, Thomas DWP. (2018) WignerFunction-Based Propagation of
Stochastic Field Emissions from
Planar Electromagnetic Sources.
IEEE Transactions on Electromagnetic
Compatibility, 60: 580 - 588.

Modelling of installed/
textile antennas

Head of Group
Professor David Thomas

Electromagnetics is fundamental to our everyday
lives and equipment, such as Global Positioning
Systems (GPS) and mobile phones. As an international
centre of expertise in electromagnetics, the
Institute is a global research leader in the areas
of photonic and optoelectronic simulation and
experimentation, simulation for electromagnetic
compatibility and power quality, and the
transmission line modelling method (TLM).
Applications of the research from the Institute include
the development of mid-infra-red (MIR) fibre-based
sources and their use for monitoring heritage buildings;
modelling of aerospace applications including installed
antennas, materials models and electro-thermal
modelling for lightning strike prediction; on-body
wearable textile antennas; the development of the
latest wireless chip-to-chip wireless communications;
wave propagation control technologies; and
expertise in how to locate cable faults.
The group also pursues research that will ensure that
electronic equipment does not interfere with other
electronic equipment or systems, improving safety
in a number of industries including communications,
transportation, aerospace and the nuclear industry.
The group has pioneered the Transmission Line
Modelling method based on the three-dimensional
unstructured tetrahedral mesh. This enables
TLM to be used for large scale applications that
are ideally suited for aerospace applications.

Design and optimisation
of choking structures for
microwave treatment of ores
Coupled electro-thermal modelling
for lightning strike prediction

More information can be
found on the GGIEMR website:
nottingham.ac.uk/go/ggiemr

Research projects
Clean Sky 2 Innovative Smart Electric Power Distribution
– Electromagnetic compatibility and protection work
packages.
Co-Investigators: Professor Dave Thomas and
Dr Steve Greedy
Funder: European Commission.
The DELMA approach for aerospace lightning prediction –
continuation of our long term collaboration with
BAE SYSTEMS.

Esteem indicators
Professor Trevor Benson was appointed to the Institute of
Physics (IOP) Optical Group Committee to co-organise
and co-chair the Mid Infrared Photonics Session at the
IOP Photon 2018 meeting. He also co-chaired of the CLEO
Focus Meeting within the 44th European Conference
on Optical Communication (ECOC) 2018; he chaired
the student prize committee (device category) for the
International Conference on Transparent Optical Networks
(ICTON) 2017; was a scientific committee member
for the D-Photon 2018 Conference; and a Technical
Programme Committee Member for Silicon Photonics and
Guided-Wave Optics topical meeting, part of European
Optical Society Biennial Meeting (EOSAM) 2018.

External activities
Professor Trevor Benson was appointed Visiting Professor
of Photonics in the Center for Photonics and Smart
Materials (CPSM), Zewail City of Science and Technology
(ZC) for a period of three years starting from June 1, 2018.
He was also appointed a 4 year academics appointment
as External Examiner for undergraduate programmes at
University College London and as a Research Excellence
Framework sub panel 12 member for Engineering.
Professor David Thomas was appointed convenor for the
International Council on Large Electric Systems (CIGRE)
Joint Working Group C4.31 electromagnetic compatibility
between communication circuits and power systems.

Facilities
Open source state of the art cable model implemented in
Spice (sacamos.org).

Professor Trevor Benson is also the Editor-in-Chief for
Optical and Quantum Electronics.
Professor Dave Thomas was appointed chair for
COST Action IC1407 Advanced Characterisation and
Classification of Radiated Emissions in Densely Integrated
Technologies (ACCREDIT). He was also appointed to
Vice Chair of the Institute for Electrical and Electronic
Engineers Standards committee P2718 Guide for Near field
Characterization of Unintentional Stochastic Radiators and
is an international committee member for Electromagnetic
Compatibility (EMC) Europe 2018 and EMC Europe 2017.
Dr Georgios Dimitrakis was appointed to General
Secretary of the Association of Microwave Power
for Education and Research in Europe (AMPERE).
Dr Ana Vukovic was appointed Associate Editor for the
Institution of Engineering and Technology Optoelectronics.
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Human
Factors

Research areas
Human factors in advanced
manufacturing
Aerospace and aviation
human factors
Smart cities and intelligent mobility
Human factors in cultural heritage
Health and healthcare technologies
Rail human factors
Driver behaviour and human
factors of future vehicles
Technologies for learning
and rehabilitation
Environmental science,
modelling and psychophysics

Head of Group

Key publications
1. Ryan B. (2018). Developing a framework
of behaviours before suicides at railway
locations. Ergonomics, 61: 605 - 626.
2. Balfe N, Sharples S, Wilson JR.
(2018) Understanding is key: an
analysis of factors pertaining to trust
in a real-world automation system.
Human factors, 60: 477 - 495.
3. Argyle EM, Houghton RJ, Atkin JAD,
De Maere G, Moore T, Morvan HP.
(2018) Human performance and
strategies while solving an aircraft
routing and sequencing problem: An
experimental approach. Cognition,
Technology & Work, 20: 425 - 441.

4. Large DR, Burnett G, Antrobus
V, Skrypchuk L. (2018) Driven to
discussion: engaging drivers in
conversation with a digital assistant
as a countermeasure to passive
task-related fatigue. IET Intelligent
Transport Systems, 12: 420 - 426.
5. Ahmadpoor N, Heath T. (2018)
Data and GPS Systems: comparing
navigation and landmark knowledge
between GPS users and non-GPS
users. In: Karandinou A. ed., Data,
Architecture and the Experience
of Place. Routledge: 130-15.

6. Elsharkawy H, Rutherford P. (2018).
Energy-efficient retrofit of social
housing in the UK: Lessons learned
from a Community Energy Saving
Programme (CESP) in Nottingham.
Energy and Buildings, 172: 295 - 306.
7. Sun Y, Liang R, Wu Y, Wilson R,
Rutherford P. (2018). Glazing systems
with Parallel Slats Transparent
Insulation Material (PS-TIM):
Evaluation of building energy and
daylight performance. Energy
and Buildings, 159: 213 – 227

Urban design

Dr Sue Cobb

More information can be
found on the HFRG website:
nottingham.ac.uk/go/hfrg

Deputy Head of Group
Dr Peter Rutherford

The Human Factors Research Group (HFRG) is a
multidisciplinary, world-leading team comprising of
specialists in: cognitive, physical and environmental
ergonomics; architecture; urban design; building physics;
psychophysics; psychology; engineering; computer
science; digital signal processing and product design.
Core to our research is the application of human/
person centred theories, methods and approaches to
tackle contemporary, real world challenges faced by
individuals, organisations, communities and societies,
across a variety of application domains.
These include: transport; healthcare; education;
the creative industries; manufacturing; natural
environments; and urban settlements. We take
a human/person centred, systems approach,
employing applied field-based research methods
and novel technologies (including virtual reality,
prediction and simulation systems), to ensure design
is appropriate, usable, efficient, effective and
supports user/occupant health and wellbeing, thus
enhancing the ways in which we live, work and play.
Our strong partnership links with the professions,
industry and academia ensure that our research
is relevant to the key stakeholders, whilst
delivering both academic and societal impact.

Esteem indicators
Professor Sarah Sharples, Pro-Vice-Chancellor for
Equality Diversity and Inclusion, is on the Council of the
Engineering and Physical Sciences Research Council
(EPSRC). Professor Sharples is also on the Science
Advisory Council for Department for Transport.
Professor Gary Burnett was elected to be a member of the
executive committee for the University Transport Studies
Group (UTSG), an organisation that aims to “promote
transport teaching and research and to act as a focus
for those involved in these activities in universities and
institutions of higher education in the UK and Ireland”.
Dr Brendan Ryan is Editorial Board Member of
Applied Ergonomics.
Knowledge Exchange
Dr Robert Houghton EPSRC Researcher in Residence at
High Value Manufacturing Transport Systems and Satellite
Applications Catapult.

Facilities
Driving Simulator
Human Factors driving simulator including a whole Audi
TT vehicle and software to allow greater functionality
and higher resolution graphics for investigating driver/
passenger behaviour with future highly automated
vehicles.
Psychophysics lab
The psychophysics lab is primarily used for acoustics
and lighting research. It comprises a soundproof booth,
state of the art measurement, transduction and signal
processing equipment, light measurement equipment
and electroencephalogram (EEG) monitoring systems.

60

Research projects

Aleph ARGA Adaptive report generation assistant
Dr Rob Houghton £46,000

Our research is funded from a variety of sponsors including
Industry, Research Councils, The European Commission and
Government Agencies. Examples of awards in this
year include:-

Development of cognitive technology for advanced
sensemaking in complex situations.

EPSRC Network Plus: Connected Everything

Dr Glyn Lawson £44,890

Professor Sarah Sharples, £955,000

Activities to support strategic and evidence-based Novel
Training Technology (NTT) development and testing at JLR.
This will involve identifying successful and appropriate uses
of VR-based training drawing on scientific literature, current
best practise, and previous experience in VR-training from
the University of Nottingham team.

Identifying the key challenges we face as digital technologies
transform our industrial systems and to support new
collaborations between academics from diverse disciplines.
EPSRC DigiTOP
Professor Sarah Sharples (Project Lead and PI) £1,904,381
This project will address the on-going, significant shift
toward digital manufacturing across the industry. DigiTOP
aims to reliably capture and predict the digital manufacturing
workplace performance, and to integrate the actions and
decisions of people and technology.
Horizon 2020 CloudiFacturing
Dr Glyn Lawson £179,989
This project aims to consolidate two existing open cloud
platforms and extend their capabilities to leverage the link
between online factory data and simulation of engineering
processes.
Innovate AIR4: Dynamic lighting for wayfinding and
management
Dr Brendan Ryan £129,992
This project aims to address capacity and passenger issues
at railway stations.This includes use of novel applications
of lighting to support wayfinding, passenger flows and
crowd management,with a prototype system developed
and examined at a test site using innovative evaluation and
sensing methods.

Jaguar Land Rover Novel Training Technologies

RAC foundation: How will drivers interact with the
vehicles of the future?
Professor Gary Burnett, £29,887
This project, funded by the Charity RAC Foundation, aims to
understand the implications of higher levels of automation on
the experience of drivers/occupants of future vehicles.
At least 50 people will have a long-term experience of a L3
automated vehicle within our simulator and we will assess
the number of distinctive activities undertaken, responses
to handover requests, and how this varies between driver
groups (e.g. according to age, gender, driving experience,
etc.) and over time.
Jaguar Land Rover Natural Language interfaces for
Autonomous Vehicles
Professor Gary Burnett, £59,860
This project aims to investigate the potential for the use of
a natural language interface (NLI) as a means of enhancing
trust in future autonomous vehicles and providing a positive
user-experience.
Thirty five people will engage with a natural language
interface (delivered by a professional actor in a Wizard of
Oz approach) within an autonomous pod within a large
warehouse environment with representative junctions and
potential hazards.
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Low Carbon
Energy and
Resource
Technologies

Research areas
Carbon capture and utilisation
Combustion and cleaner
fuel technologies
Biomass thermochemical conversion
Oil, gas and the environment
Smart materials for building
windows/façades
Microwave processing

More information can be
found on the LCERT website:
nottingham.ac.uk/go/lcert

Key publications
1. Sun Y, Liu X, Sun C, Al-Sarraf W,
Foo KZ, Meng Y, Stevens L, Wang
W and Liu H. (2018) Synthesis
and functionalisation of spherical
meso-, hybrid meso/macro- and
macro-porous cellular silica foam
materials with regulated pore sizes
for CO2 capture. Journal of Materials
Chemistry A, 6: 23587 - 23601.
2. Sun Y, Shanks K, Baig H, Zhang W, Hao
X, Li Y, He B, Wilson R, Liu H, Sundaram
S, Zhang J, Xie L, Mallick T and Wu
Y. (2018) Integrated semi-transparent
cadmium telluride photovoltaic glazing
into windows: Energy and daylight

performance for different architecture
designs. Applied Energy, 231: 972 - 984.
3. Stirling RJ, Snape CE, Meredith W.
(2018) The effect of hydrothermal
carbonisation on the char reactivity
of biomass. Fuel Processing
Technology, 177: 152 - 158.
4. Lee CS, Chong MF, Binner ER, Gomes
RL, Robinson JP. (2018) Technoeconomic assessment of scale-up
of bio-flocculant extraction and
production by using okra as biomass
feedstock. Chemical Engineering
Research and Design, 132: 358 - 369.

Research projects
A predicative tool for bio-based chemical extraction
Dr Eleanor Binner, £155,765
Funder: EPSRC

Head of Group
Professor Hao Liu

The vision of the Low Carbon Energy and Technologies
(LCERT) Research Group is to be central to
accelerating the development of low carbon energy
and resources technologies encompassing innovative
CO2 capture and utilisation, efficient production of
low carbon fuels and chemicals from biomass and
waste, and decarbonising heat/energy supplies
for both the industrial and domestic sectors.
The vision maps directly onto the drive for decarbonisation across the power, heat and industry
sectors, much of this being articulated through
the UK government’s Industrial Strategy and
Clean Growth Strategy. This will be achieved by
building upon our current grant portfolio including
Centres for Doctoral Training and a number of
EPSRC, EU and Industry-funded projects.
The group will continue to act as hub within the
faculty and the University for Innovative Research
on conventional power generation, CO2 capture
and utilisation, biomass thermochemical conversion
technologies, sustainable production of low
carbon fuels and chemicals from biomass and
waste, and low carbon heating technologies.

External activities
International
The Group has significant international reach, particularly
in Europe and Asia (China, Korea).
Professor Hao Liu and Dr Cheng-Gong Sun are Guest
Professors at Southeast and Shandong Universities,
respectively.
Professor Colin Snape has a Professorship for Senior
International Scientists in the Chinese Academy of
Sciences (CAS), at the Shanghai Advanced Research
Institute (SARI) and a joint Nottingham-SARI Research
Centre on Low Carbon Technologies has been established.
In addition to existing research collaborations with Sichuan
University and Korea Institute of Energy Research, the
LCERT research group have established new international
research collaborations such as:
- Guangzhou Institute of Energy Conversion
- CAS, China
- Universidad Tecnológica de Jalisco, Mexico
International conference:
The research group co-organised the 9th edition of the
international solaris conference with Sichuan University,
China and Dr Yupeng Wu acted as the co-chair of the
SOLAIRS 2018.

Outreach
Regular activities are held with local schools, including
Carlton Le Willows Academy and the Bluecoat Academy
via the EPSRC Centre for Doctoral Training in Carbon
Capture Storage and Cleaner Fossil Energy.
For more information about our Doctoral Training
Centre, please view the Centre’s YouTube video.
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This project addresses a major challenge in the
development of new products such as cancer treatment
drugs and prebiotics by enabling the scalable extraction
of “hairy” pectins from food processing wastes (more
correctly termed co-products) for the first time.
Food processing co-products are currently used for
low value applications such as animal feed or sent to
landfill, which results in the third largest contribution
to global greenhouse gas emissions. Development of
these new products from food processing wastes could
therefore improve health, add value to agricultural
products and reduce greenhouse gas emissions.
Microwave-assisted hydrothermal extraction of
pectic oligosaccharides from potato waste
Dr Eleanor Binner, £62,247
Funder: BBSRC
To determine, for the first time, the prebiotic potential
of potato pectic oligosaccharides using large scale
fermentations.
Deactivation of polyphenol oxidase enzymes in apple
pomace at point of source
Dr Eleanor Binner, £62,499
Funder: BBSRC

5. Shepherd BJ, Ryan J, Adam M,
Beneroso Vallejo D, Castaño P, Kostas
ET, Robinson JP. (2018) Microwave
pyrolysis of biomass within a liquid
medium. Journal of Analytical and
Applied Pyrolysis, 134: 381 - 388.
6. Fivga A, Dimitriou I. (2018) Pyrolysis of
plastic waste for production of heavy
fuel substitute: A techno-economic
assessment. Energy, 149: 865 - 874.

DTC Studentships/Industrial Cooperative Awards
in Science and Technology (CASE) Studentships
The research group has been supported by a number of
industrial companies (Innospec Ltd, EDF Energy (Thermal
Generation) Ltd, Tata Steel UK Ltd etc.) for DTC and i-CASE
studentships. One of these studentships is described below.
Dr Miguel Castro Diaz
Funder: Tata Steel UK Limited Award: £28,000
To combine parameters from standard and novel analytical
techniques, including high-temperature 1H-NMR and
rheometry, in order to understand the behaviour of different
coking coals and blends and develop reliable models that
can predict the coke quality required for particular steel
production needs.

Facilities
The LCERT Research Group has a wide range of
modern analytical, laboratory and pilot-scale equipment
that can be used to support both fundamental and
applied research relevant to the research group.
This includes the advanced analytical facilities (DSC-TGA,
GC-MS, LC-MS, High pressure TGA etc.) secured with
the £1.5 million DECC/EPSRC capital grants in 2014 and
the pilot-scale facilities of a hydrothermal carbonisation
pilot-plant for converting wet waste biomass/waste into
biochar (£2 million) and a CO2 capture rig to test new
solid adsorbents on a 10 kg scale (£0.5 million) funded
by the Geo-Energy Research Accelerator (G-ERA).

Esteem indicators

To establish the basis of design for a process to prevent
enzymatic oxidation of apple pomace at the source, enabling
the downstream processing of this major UK by-product to
produce dietary fibre products for human consumption.

Professor Hao Liu served as the chair for the ‘Energy and
Processing Engineering’ panel of the Academy of Finland
– Research Council for Natural Sciences and Engineering.

Coupling the biochemical and thermochemical
biorefinery platforms for gaseous biofuels
production from Agave tequila bagasse

Professor Hao Liu Special Issue Editor of the journal
‘Fuel’ – Special Issue of the 12th European Conference
on Fuel and Energy Research and its Applications.

Professor Hao Liu, £79,436 (UoN funding £39,698)
Funder: Newton Fund, British Council

Dr Yupeng Wu Special Editor of the journal ‘Renewable
Energy’ – Special Issue of ‘Solar Technologies for
Buildings’.

The project aims to evaluate a novel approach to improve
the energy efficiency in tequila industries of Mexico through
coupling the biochemical and thermochemical processes
to produce gaseous biofuels from Agave tequila bagasse.
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Nottingham
Centre for
Geomechanics

Research areas

Key publications

Constitutive and numerical modelling

1. de Bono JP, McDowell GR. (2018)
Micro mechanics of drained and
undrained shearing of compacted
and overconsolidated crushable
sand. Geotechnique, 68: 575 - 589.

Centrifuge modelling
Laboratory and in-situ testing
Soil and rock structure interaction
Transportation geotechnics

2. de Bono JP, McDowell GR. (2018)
Micro mechanics of the critical state
line at high stresses. Computers
and Geotechnics, 98: 181 - 188.

Underground excavation and
tunnelling
Dynamic soil-structure interaction

3. de Bono JP, McDowell GR. (2018)
On the micro mechanics of yielding
and hardening of crushable
granular soils. Computers and
Geotechnics, 97: 167 - 188.

Health monitoring of geostructures

Head of Group

More information can be
found on the NCG website:
nottingham.ac.uk/go/ncg

4. Haji TK, Marshall AM, Tizani W.
(2018) A cantilever approach to
estimate the bending stiffness of
buildings affected by tunnelling.
Tunnelling and Underground
Space Technology, 71: 47 - 61.

Dr Alec Marshall

Humans interact with soils and rock in all manner of construction and
development activities. Examples include the foundations beneath our buildings,
the underground networks of tunnels and pipelines we rely on for transport
and water, and the extraction of natural resources from the ground.
The Nottingham Centre for Geomechanics (NCG) conducts research which helps
us to understand the complex ways that these natural materials behave, so that
safe and effective engineering solutions can be developed. The centre brings
together expertise in civil, materials, and mining engineering to solve all forms
of soil and rock related problems in engineering design and construction.

.

5. Masoudian MS, Hashemi MA, Tasalloti
A, Marshall AM. (2018) Elastic-brittleplastic behaviour of shale reservoirs
and its implications on fracture
permeability variation: an analytical
approach. Rock Mechanics and Rock
Engineering, 51(5), 1565 - 1582.
6. Lu Y, Hajirasouliha I, Marshall AM.
(2018) An improved replacement
oscillator approach for soilstructure interaction analysis
considering soft soils. Engineering
Structures, 167: 26 - 38.

9. Prendergast LJ, Reale C, Gavin K. (2018)
Probabilistic examination of the change
in eigenfrequencies of an offshore
wind turbine under progressive scour
incorporating soil spatial variability.
Marine Structures, 57: 87 - 104.

7. Grizi A, Athanasopoulos-Zekkos
A, Woods RD. (2018) Pile Driving
Attenuation Relationships: Overview
and Calibration Using Field
Measurements. 5th Geotechnical
Earthquake Engineering and
Soil Dynamics, https://doi.
org/10.1061/9780784481479.045.

Esteem indicators
Dr Athina Grizi is a member of the Driven Pile Committee
and the Women in Deep Foundations Committee for the
Deep Foundations Institute (DFI).
Dr Luke Prendergast is an assistant Editor at Elsevier
Journal of Sound and Vibration. He was also awarded
‘Excellent Contribution Award’ for top five most cited
papers in Journal of Rock Mechanics and Geotechnical
Engineering.

Facilities
The NCG is developing a 4-axis robotic actuator for
testing on its geotechnical centrifuge. This state-of-the-art
testing equipment is being developed in-house and was
funded by the Faculty’s Research Equipment Call. The
equipment is designed to operate within the increased
gravity environment on our geotechnical centrifuge (up
to 100 times gravity) and will enable new opportunities
for advanced testing of soil-structure systems.
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8. Byrne T, Gavin K, Prendergast
LJ, Cachim P, Doherty P, Pulukul
SC. (2018) Performance of CPTbased methods to assess monopile
driveability in North Sea sands.
Ocean Engineering, 166: 76 - 91.

Staff
Introducing Dr Luke Prendergast
Assistant Professor
Dr Luke Prendergast joined the Nottingham Centre for
Geomechanics in August 2018. Previously, Luke has
worked as a postdoctoral researcher in the Faculty of
Civil Engineering and Geosciences at Delft University of
Technology and at University College Dublin. Luke obtained
his PhD at University College Dublin in 2015 on the topic
‘Monitoring of scour around structures using changes in
natural frequency of vibration’.
He holds a Bachelor of Engineering (Civil) from University
College Cork (UCC), Ireland (2011). Luke is an Assistant
Editor at the Elsevier Journal of Sound and Vibration
(JSV). His research interests include structural health
monitoring, vibration-based bridge scour monitoring,
offshore engineering, structural dynamics and geotechnical
engineering.
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Nottingham
Geospatial
Institute

Research areas

Engineering surveying and remote
measurement
Geospatial science and geohazard
monitoring
Positioning and navigation
technologies
Propagation effects on Global
Navigation Satellite Systems (GNSS)
Spacecraft design and sensors

More information can be
found on the NGI website:
nottingham.ac.uk/go/ngi

Head of Group

Key publications
1. Sabatini R, Moore T, Ramasamy S.
(2017). Global navigation satellite
systems performance analysis
and augmentation strategies in
aviation. Progress in Aerospace
Sciences, 95: 45 - 98.
2. Eichhorn MP, Ryding J, Smith
MJ, Gill RMA, Siriwardena GM,
Fuller RJ. (2017) Effects of deer on
woodland structure revealed through
terrestrial laser scanning. Journal of
Applied Ecology, 54: 1615 - 1626.
3. Psimoulis P, Houlié N, Behr Y. (2018)
Real-time magnitude characterization
of large earthquakes using the
predominant period derived
from 1Hz GPS data. Geophysical
Research Letters, 45: 517 - 526.

4. Wardlaw J, Sprinks J, Houghton R,
Muller JP, Sidiropoulos P, Bamford
S, Marsh S. (2018) Comparing
experts and novices in Martian
surface feature change detection and
identification. International Journal
of Applied Earth Observation and
Geoinformation, 64: 354 - 364.
5. Caporaso N, Whitworth MB,
Grebby S, Fisk ID. (2018) Rapid
prediction of single green coffee
bean moisture and lipid content by
hyperspectral imaging. Journal of
Food Engineering, 227: 18 - 29.

6. Ammar M, Aquino M, Vadakke Veettil
S, Andreotti M. (2018) Estimation and
analysis of multi-GNSS differential
code biases using a hardware signal
simulator. GPS Solutions, 22: 32. doi.
org/10.1007/s10291-018-0700-7.
7. Yang R, Meng X, Yao Y, Chen B,
You Y, Xiang Z. (2018) An analytical
approach to evaluate point cloud
registration error utilizing targets.
ISPRS Journal of Photogrammetry
and Remote Sensing, 143: 48 - 56.

Professor Terry Moore

The Nottingham Geospatial Institute (NGI) carries out research on all aspects of surveying, mapping,
positioning and navigation technologies, and the related spacecraft, systems and sensors. In particular,
it specialises in satellite navigation systems such as the Global Positioning Systems (GPS) to deliver
technology that can be used on large-scale projects such as monitoring the movement of long bridges
and potential natural hazards, navigating aircraft in our skies, or to simply guide the next generation of
driverless car around our roads.
It also specialises in Earth Observation systems, including their application to a wide variety of engineering
and environmental issues. For example, ground motion caused by human activities such as mining,
tunnelling and building on compressible sediments, as well as natural phenomena like landslides.

Esteem indicators

External activities

Professor Terry Moore was awarded the prestigious
US Institute of Navigation Johannes Kepler Award
in September 2017, for Sustained and Significant
Contributions to Satellite Navigation.

Professor Terry Moore was the Peer-Review Co-Chair for
the 30th International Technical Meeting of the Satellite
Division of the Institute of Navigation (ION GNSS+ 2017),
which was held in Portland, Oregon, September 2017.

Professor Terry Moore was elected President of the Royal
Institute of Navigation in July 2018.

Professor Terry Moore was a member of the organising
committee for the International Navigation Conference,
INC 2017, which was held in Brighton, November 2017.
He was also invited to give a keynote lecture at the
conference.

Dr Martin Smith was appointed a Senior Fellow of the
Higher Education Academy.
Dr Martin Smith was appointed to the Editorial Board of
the Photogrammetric Record.
Professor Stuart Marsh serves as the UK Representative on
the Programme Board of the Group on Earth Observations,
on behalf of Defra, the UK Space Agency and the Natural
Environment Research Council.
Professor Stuart Marsh and Dr Stephen Grebby
contributed to the Parliamentary Office of Science and
Technology note on ‘Environmental Earth Observation’,
which was published in November 2017.

Dr Panos Psimoulis was Chair of the session of “Geodesy,
Surveying and Mapping”, of International Symposium on
GNSS 2017, Hong Kong, 10-13 December 2017.
Professor Stuart Marsh sits on the European Space
Agency’s Sentinel-10 Mission Advisory Group, advising
them on the development of the Agency’s first
hyperspectral satellite.

Professor Terry Moore was a member of a Government
Office of Science led review into the Critical Dependencies
of Satellite-derived Time and Position (the GNSS Blackett
Review), published in March 2018.
Dr Stephen Grebby acted as a grant proposal reviewer for
the UK Space Agency and Cyprus Research Promotion
Foundation.
Dr Lukasz Bonnenberg was a member of the European
GNSS Agency (GSA), GNSS Measurement Task Force, and
the NGI co-authored the Using GNSS Raw Measurements
on Android Devices White Paper, published by the European
Global Navigation Satellite Systems Agency (GSA).
Dr Xiaolin Meng was appointed a Visiting Professor of
Hunan University, China.
Professor Stuart Marsh was awarded an Excellence
of Teaching Award 2017-18 for achieving high Student
Evaluation of Teaching scores on his Introductory
Geology Module.
Professor Stuart Marsh acted as a grant proposal reviewer
for the UK Space Agency.
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Nottingham
Transportation
Engineering
Centre

Research areas
Materials and technologies
Infrastructure systems
Design and performance
Sustainability
Resilience
Smart systems

More information can be
found on the NTEC website:
nottingham.ac.uk/go/ntec

The centre has addressed a number of different areas related to transport infrastructure with activities in asset
management and maintenance, smart materials and sensors, ballast and subgrade stabilisation, intelligent
infrastructure, recycling and alternative materials, and self-healing materials.

Working with the University of Ulster and AECOM, this
project will investigate the feasibility of monitoring
the high speed skidding resistance of road surfaces
by analysing the telemetered outputs from the
standard wheel-speed, braking and other sensors in
modern cars, during every day driving conditions.
Infrastructure Resilience in Bhutan
Principal Investigator: Mr Andrew Dawson and
Dr Luis Neves Funder: EPSRC – GCRF
Award: £12,801
Bhutan’s road network comprises roads that are,
narrow, convoluted and without reasonable alternatives.
Mountain roads are exposed to severe and frequent
landslides and floods, such that parts of the country
frequently become isolated. This pilot-project made a
preliminary identification of processes to improve road
and bridge resilience / serviceability, thereby assisting
in maintaining quality of life for rural populations that,
otherwise, would become challenged and disrupted.
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4. Kamla J, Parry T, Dawson A. (2018)
Analysing truck harsh braking
incidents to study roundabout
accident risk. Accident Analysis
and Prevention, 122: 382 - 391.
5. Al-Mansoori T, Norambuena-Contreras
J, Micaelo R, Garcia A. (2018) Selfhealing of asphalt mastic by the action
of polymeric capsules containing
rejuvenators. Construction and
Building Materials, 161: 330 - 339.

Fellows

The Nottingham Transportation Engineering Centre (NTEC) undertakes cutting edge research into the
mechanical performance and durability of transport infrastructure materials in roads, railways and airfields.
The research conducted at the centre looks to optimise the performance of these materials when they are
exposed to changing traffic loading and environmental conditions, such as increased traffic loads and flows
and exposure to extreme weather conditions.

Dr Tony Parry, £400,000
Funder: Highways England

2. Awoyera P, Akinmusuru JO, Ndambuki
JM, Thom NH, Dawson AR. (2018)
Microstructural characteristics,
porosity and strength development in
ceramic-laterized concrete. Cement
and Concrete Composites, 86: 224 - 237.

using a big data approach: A
UK case study. Transportation
Research Part D: Transport and
Environment, 67: 109 - 118.

Esteem indicators

Professor Gordon Airey

Modelling High Speed Friction

1. Farhan A, Dawson AR, Thom
NH. (2018) Damage propagation
rate and mechanical properties
of fiber-reinforced and cementbound granular materials used in
pavement structure. Construction and
Building Materials, 172: 112 - 124.

3. Perrotta F, Parry T, Neves L,
Buckland T, Benbow E, Mesgarpour
M. (2018) Verification of the
HDM-4 fuel consumption model

Head of Group

Research projects

Key publications

Sustainable, Accessible, Safe, Resilient and Smart Urban
Pavements (SAFERUP) Innovative Training Network
Principal Investigator: Dr Alvaro Garcia Hernandez
Funder: Horizon 2020, European Commission
Award: €273,288
Urban pavements comprise almost 40% of European cities
and are the main means by which people travel every
day. Urban pavements must accommodate all users in
the most efficient, safe, sustainable and smart way.
A key factor to increase the liveability of tomorrow’s Smart
cities will be transforming the way urban pavements are
perceived, designed, built, maintained and function.
SAFERUP! aims to provide cities with innovative solutions
that will form the future urban paved environment, by
training talented researchers in the fields of: smart, recycled
and durable paving materials; provision for vulnerable users
(e.g. elderly and disabled) accessibility and protection;
studying user behaviour; life cycle analysis; wash-off water
management and bioremediation; tempered and acoustic
pavements; energy harvesting and self-sensing technologies.

Dr Davide Lo Presti received the Rita Levi Montalcini
Fellowship awarded by Ministry of University and Research
(MIUR), Italy.
Committees
Professor Andrew Dawson was appointed to Chair of
US Transportation Research Board’s Committee on
Aggregates (2016-2019).
Professor Gordon Airey is a member of the External
Scientific Advisory Board for the EPSRC Programme Grant
Resilient Materials 4 Life (RM4L) (2017-2020).
Professor Andrew Dawson member of International
Advisory Committee for 11th Bearing Capacity of Roads,
Railroads and Airfields (Trondheim, 2021).
Professor Andrew Dawson is a member of the British
Standards Institution (BSI) B/502/4 on Unbound and
Hydraulically Bound Materials.
Journal editors
Professor Andrew Dawson is a member of the editorial
boards for the journals of Int’l. J. Pavement Engineering
(Taylor & Francis) and Transportation Geotechnics
(Elsevier).
Dr Davide Lo Presti is a member of the editorial board
for the Journal of the Association of Asphalt Paving
Technologists (AAPT).

Postgraduate activities
NTEC expanded its MSc programme to include a
sustainable railway pathway in its Transportation
Infrastructure Engineering course.

6. D’Angelo G, Sol-Sánchez M, MorenoNavarro F, Lo Presti D, Thom N.
(2018) Use of bitumen-stabilised
ballast for improving railway
trackbed conventional maintenance.
Geotechnique, 68: 518 - 527.
7. Borghi A, del Barco Carrión AJ,
Lo Presti D, Giustozzi F. (2017)
Effects of laboratory aging on
properties of biorejuvenated asphalt
binders. Journal of Materials in
Civil Engineering, 29: 1 - 13.

External activities
Outreach
NTEC is leading the consultation activities for Cardno IT
Transport on High Volume Transport (HVT) Theme 1:
Long Distance Road and Rail Transport – Part 1 funded
by the Department for International Development (DfID UK).
Professor Gordon Airey delivered a series of lectures on
asphalt technology at the Inaugural Ancona Winter School
on Advances in Sustainable Asphalt Pavements, Italy
(December 2017).
Conferences and events
Professor Gordon Airey delivered the keynote address at
the BLA Conference in London (October 2017).
Dr Davide Lo Presti was co-chair of the session
‘TRANSPORT Integrating Life-cycle analysis and
Sustainability Assessment into infrastructures design and
management’, at AVNIR Conference, Lille (November 2017).
Dr Davide Lo Presti was co-chair of the session ‘Smart
monitoring of road pavements’ World Conference on
Structural Control and Monitoring WCSCM2018, Qingdao
(July 2018).
Dr Davide Lo Presti was a plenary speaker at the fourth
Global Rubber Conference, Kuala Lumpur (September 2017).
Dr Davide Lo Presti was a representative for the UK in the
‘British Council Researcher Links Freight Transport of the
Future’ Nakhon Pathom (January 2018).
Dr Alvaro Garcia chaired the asphalt materials session,
International Union of Laboratories and Experts in
Construction (RILEM) week, Delft (2018).
Dr Alvaro Garcia gave an inaugural keynote lecture
at the third International Conference on Sustainable
Construction Materials, Wuhan University of Technology,
Wuhan (2018).
International
NTEC hosted the annual International the National Science
Foundation (NSF) Infrastructure and Climate Network
(ICNet) Bituminous Materials Cluster Meeting
in Nottingham (October 2017).
Dr Tony Parry invited to attend the NSF ICNet Workshop in
Portsmouth, New Hampshire (April 2018).
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Optics and
Photonics
Head of Group

Research areas
Cell optics

Materials and Non-Destructive
Evaluation/Testing (NDE/T)
Healthcare optics
Nano optics and photonics

More information can be
found on the OAP website:
nottingham.ac.uk/go/
opticsphotonics

Key publications
1. Zhang Q, Morgan SP, Mather
ML. (2017) Nanoscale UltrasoundSwitchable FRET-Based Liposomes
for Near-Infrared Fluorescence Imaging
in Optically Turbid Media. Small,
13: 1602895.

3. Abayzeed SA, Smith RJ, Webb KF,
Somekh MG, See CW. (2017) Sensitive
detection of voltage transients using
differential intensity surface plasmon
resonance system. Optics Express,
25: 31552 - 31567.

5. Glass DG, McAlinden N, Millington OR,
Wright AJ. (2017) A minimally invasive
optical trapping system to understand
cellular interactions at onset of an
immune response. PLoS One,
12: e0188581.

2. Henry S, Williams E, Barr K, Korchagina
E, Tuzikov A, Ilyushina N, Abayzeed SA,
Webb KF, Bovin N. (2018) Rapid onestep biotinylation of biological and
non-biological surfaces. Scientific
Reports, 8: 2845.

4. Patel R, Li W, Smith RJ, Sharples SD,
Clark M. (2017) Orientation imaging
of macro-sized polysilicon grains on
wafers using spatially resolved acoustic
spectroscopy. Scripta Materialia,
140: 67 - 70.

6. Gomez D, Morgan SP, Hayes-Gill BR,
Correia R, Korposh S. (2018) Polymeric
optical fibre sensor coated by SiO2
nanoparticles for humidity sensing in
the skin microenvironment. Sensors and
Actuators B: Chemical, 254: 887 - 895.

Professor Matt Clark

The Optics and Photonics research group works on a wide range of topics from the basic,
fundamental sciences of the way that light and sound behave, all the way to applications of this
science in industry and healthcare. This has led to development of varied technologies, such as
microscopes that can use ultrasound to image inside of single cells to clothing that can monitor the
health and well-being of patients.
The group is one of the largest research groups in the Faculty of Engineering with 12 academics.
The group has impacted several sectors, from the design of new light microscope accessories
to accurately measuring neonatal heart-rates. Two of the faculty’s spin-out companies (Monica
Healthcare and Surepulse) have originated in technology developed by the Optics and Photonics
research group.

Research projects
Funder: Medical Research Council
Award: £902,524
Professor Steve Morgan, Dr Serhiy Korposh, Professor
Barrie Hayes-Gill and Dr Ricardo Correia secured a Medical
Research Council Development Pathway Funding Scheme
award to develop a smart wound dressing.
Professor Matthew Clark secured a Technology Touching
Life, EPSRC led grant called experiencing the micro-world:
a cell’s perspective’. Multidisciplinary involving Engineering,
Medicine, Pharmacy in Nottingham. Physics at Heriot Watt
and Engineering at the University of Glasgow.

Esteem indicators
Professor Steve Morgan received a Royal Society
Industry Fellowship.

Facilities
New equipment purchased for the Nanoscale and
Microscale Research Centre.

Super optical resolution imaging using nanoparticle
resonance
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External activities
With Claire Friel in the School of Life Sciences, the Optics
and Photonics research group ran a one-day meeting
called ‘the future of optical techniques in biology’. This
was held in Nottingham and funded via the Physics of Life
network, industrial sponsors, the Institute of Physics (IoP)
and the Biochemical Society.
The Optics and Photonics research group hosted a major
international conference (Laser Ultrasonics 2018).

New members of staff
Professor Mike Somekh
Professor Melissa Mather
Dr Ricardo Goncalves Correia
Dr George Gordon
Dr Fernando Perez-Cota (Royal Academy of Engineering
Fellow)
Dr Richard Smith
Kerry Setchfield (new technician)

Microstructural Spatial Resolved Acoustic Spectroscopy
(SRAS) imaging of titanium
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Power
Electronics,
Machines
and Control

Research areas
Power electronic systems

-	Power converters, control,
system modelling
Electrical machine technologies
-	New configurations, analysis
and design, manufacturing
Power electronic integration
-	Packaging and assembly
technologies, reliability,
health management, multidomain design tools

Key publications
The PEMC Group has published 198
papers between August 2017 and July
2018 in leading international journals
and conferences. The most cited
journal papers in this period were:
1. Diaz M, Cardenas R, Espinoza M,
Rojas F, Mora A, Clare JC, Wheeler
P. (2017) Control of wind energy
conversion systems based on the
modular multilevel matrix converter.
IEEE Transactions on Industrial
Electronics, 64: 8799 - 8810.

2. Gao F, Bozhko S, Costabeber A, Asher
G, Wheeler P. (2017) Control design and
voltage stability analysis of a droopcontrolled electrical power system for
more electric aircraft. IEEE Transactions
on Industrial Electronics, 64: 9271 - 9281.
3. Sciascera C, Giangrande P, Papini L,
Gerada C, Galea M. (2017) Analytical
thermal model for fast stator
winding temperature prediction.
IEEE Transactions on Industrial
Electronics, 64: 6116 - 6126.

Drive systems
-	Advanced control, optimised
converter/machine
configurations, ultra-high
performance drives

Esteem indicators
Prizes and awards

Head of Group

4. Zhang Y, Shi J, Zhou L, Li J, Sumner
M, Wang P, Xia C. (2017) Wide inputvoltage range boost three-level DC-DC
converter with Quasi-Z source for
fuel cell vehicles. IEEE Transactions on
Power Electronics, 32: 6728 - 6738.

More information can be
found on the PEMC website:
nottingham.ac.uk/go/pemc

Professor Pat Wheeler

As one of the largest and most recognised groups in its field worldwide, the Power Electronics, Machines
and Control (PEMC) research group undertakes research in power electronics and electrical machines/drives
that are fundamental to our technological advancement. These technologies underpin the electrification of
transport and all renewable energy strategies, technologies which are vital for a sustainable future.
The group undertakes work across all of these fields, with research covering the entire space from basic
components to complete systems. Key work performed by the group includes a significant contribution to
“Clean Sky” (Europe’s largest research programme) developing innovative, cutting-edge technology aimed
at reducing CO2 emissions and noise levels produced by aircraft.
The group’s expertise has also contributed to the multi international award winning UoN electric superbike,
which was successfully built and refined on campus by a race team made up of students, researchers
and academics.

Professor Jon Clare holds a Royal Society Wolfson
Research Merit Award.
Professor Pat Wheeler is a Li Dak Sum Chair Professor
in Electrical and Aerospace Engineering, University of
Nottingham Ningbo Campus, China.
Journal editors
Professor Jon Clare: Associate Editor for Institute of
Electrical and Electronics Engineers (IEEE) Transactions on
Power Electronics and the IEEE Journal of Emerging and
Selected Topics in Power Electronics.
Dr Alan Watson is a member of the Editorial Board for the
Institution of Engineering and Technology (IET) Power
Electronics Journal.
Professor Pat Wheeler is a member of the Editorial Board
for the IET Electrical Systems in Transportation Journal
Professor Chris Gerada is Associate Editor for IEEE
Transactions on Industry Applications.
Dr Giampaolo Buticchi is Associate Editor for IEEE
Transactions on Industrial Electronics.

Research projects
The PEMC group has a total Research Portfolio of over
£20 million with at least 18 research projects starting
between August 2017 and July 2018. These projects
were sponsored by a range of funders and industrialists
such as: Siemens; Alstom; BAE; Cummins; TTE; EPSRC;
Horizon 2020; Clean Sky JU; INNOVATE, ATI; and the
Department of Business Energy and Industrial Strategy.
The group continues to host the EPSRC Centre for
Power Electronics and is leading two of the five projects
funded in the second tranche of themed funding.
The group hosts the Cummins Innovation Centre and this has
been renewed for another five years, following an excellent
review from the Royal Academy of Engineering.

Facilities
The Power Electronics, Machines and Control Centre is
currently being built with an opening date in early 2020 as
part of a £35 million UK-RPIF funded project with industry
support. This state of the art 5000m2 building will house
most of the Research Groups activities and will include
laboratory test rigs with capabilities up to 20MW.

Dr Tao Yang sits on the Youth Editorial Board on Chinese
Journal of Aeronautics (SNIP top 10%)
Professor Pericle Zanchetta – Transactions chair and
Associate Editor for the Transactions on Industry
applications.
Committee members
Professor Pericle Zanchetta was elected vice chair of the
IEEE Industry Applications Society (IAS) Industrial Power
Conversion system Department and voting member of the
European Power Electronics executive board.
Fellows
Professor Pericle Zanchetta was appointed to IEEE
(class 2019).
Conferences and events
Professor Serhiy Bozhko was General Chair of the Electrical
Systems for Aircraft, Railway, Ship Propulsion and Road
Vehicles, IEEE Transportation Electrification Conference
(ITEC-Europe) 2018, held at the East Midlands Conference
Centre (EMCC) and hosted by the University of Nottingham.
Dr Tao Yang is a Member of the National Technical
Committee for Aerospace Electrical Power Systems.
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Resilience
Engineering
Head of Group
Professor John Andrews

The efficient performance of our critical infrastructure
and its complex systems is vital to modern society,
particularly in the transport, energy production and
distribution, utilities and communications sectors. Our
multi-disciplinary group is dedicated to conducting
research into developing modelling techniques to
predict ways of improving the design, maintenance,
and operation of engineering systems in order to
reduce the frequency and consequences of failure.
We also focus on improving the resilience of
engineering systems to a broad range of disruptive
events, from hazardous system failures, to natural
and manmade disasters, ensuring adequate
defences against their consequences, management
of the disruptive event, and the rapid restoration
of system functionality. The group has close ties
to Network Rail, Lloyds Register Foundation,
and The Royal Academy of Engineering.

Research areas
Risk and reliability

Asset management
System complexity

More information can be
found on the Resilience
Engineering website:
nottingham.ac.uk/go/rerg

Key publications
1. Reeves J, Remenyte-Prescott R,
Andrews J, Thorley P. (2018) A sensor
selection method using a performance
metric for phased missions of aircraft
fuel systems. Reliability Engineering
& System Safety, 180: 416 - 424.

2. Chiachío M, Chiachío J, Prescott D,
Andrews J. (2018) A new paradigm for
uncertain knowledge representation
by Plausible Petri nets. Information
Sciences, 453: 323 - 345.

Research projects

External activities

Our successful research collaboration with Örebro
University in Sweden, on ‘Process Simulation Modelling for
Performance Prediction and Predictive Maintenance’ has
been extended, allowing us to demonstrate and test our
methodologies and software by applying them to industrial
applications such as operations at LKAB Kiruna mine.

Professor John Andrews and Dr Darren Prescott attended
the European Safety and Reliability Association Technical
Committee Chairs workshop on Creating Excellence
in June 2018, as chairs of the Mathematical Methods
in Reliability and Safety, and Aeronautics Areopsace
respectively.

The group’s relationship with Network Rail remains strong
as we continue our rail research program as their Strategic
Partner in Infrastructure Asset Management.

Dr Rasa Remenyte-Prescott and Professor John Andrews
have been successful in their bid to create and lead a new
European Safety Reliability and Data Association (ESReDA)
project group on Resilience Engineering and Modelling of
Networked Infrastructure. The three year project group
bid was approved by the ESReDA Board of Directors in
April 2018. For more information on ESReDA go to
esreda.org.

Our previous success within the Indo UK Civil Nuclear
Cooperation program has been followed by a further EPSRC
funded project: ‘A Resilience Modelling Framework for
Improved Nuclear Safety’.
In January 2018 Dr Luis Neves visited Bhutan as part of a
Global Challenges Research Fund scoping project ‘Resilience
of a Himalayan Road Network’.

Esteem indicators
On 31 May 2018 Dr Claudia Fecarotti, Dr Bryant Le, and
Professor John Andrews were awarded the Donald Julius
Groen Prize, as selected by the Institution of Mechanical
Engineers (IMechE) Safety and Reliability Group, for their
paper ‘A Petri net model for railway bridge maintenance’
published in Part O: Journal of Risk and Reliability in 2017.
Professor John Andrews received an Honorary Doctorate
from Örebro University in Sweden, at a conferment
ceremony on 2 February 2018. Professor John Andrews
delivered a presentation on Infrastructure Maintenance
Modelling and gave an open public lecture on Avoiding
System Failures.
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3. Andrews J, Fecarotti C. (2017)
System design and maintenance
modelling for safety in extended life
operation. Reliability Engineering
& System Safety, 163: 95 - 108.

The group has continued as part of the UK Rail Research
and Innovation Network (UKRRIN) which launched in
February 2018, and is affiliated to the Centre of Excellence
in Infrastructure. For more information on UKRRIN, please
visit ukrrin.org.uk.
The 1st European Railway Asset Management Symposium
was hosted by the Resilience Engineering research
group in March 2018, bringing together a key group of
infrastructure managers and academics in the field. With
a single focus on European railway asset management, this
unique event provided a focussed opportunity to share
our findings and working practices, develop our current
collaborations, and create new networks.
Professor John Andrews delivered an invited guest lecture
on Advanced Asset Management for the Rail Network
System at the University of Seville in December 2017, and
an invited guest lecture on Phased Mission Reliability at
the University of Durham in February 2018.
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Sustainable
Process
Technologies

Research areas
Biomanufacturing

Enzyme engineering
Sustainable chemical technologies
Molecular and process modelling
Techno-economic and life cycle
analysis

Key publications
1. Parra-Cruz R, Jäger CM, Lau PL,
Gomes RL, Pordea A. (2018) Rational
design of thermostable carbonic
anhydrase mutants using molecular
dynamics simulations. Journal of
Physical Chemistry B, 122: 8526 - 8536.
2. Jäger CM, Croft AK. (2018) Anaerobic
radical enzymes for biotechnology.
ChemBioEng Reviews, 5: 143 - 162.

3. Meng F, Olivetti EA, Zhao Y, Chang
JC, Pickering SJ, McKechnie J.
(2018) Comparing life cycle energy
and global warming potential of
carbon fibre composite recycling
technologies and waste management
options. ACS Sustainable Chemistry
& Engineering, 6: 9854 - 9865.

More information can be
found on the SPT website:
nottingham.ac.uk/go/spt

Head of Group
Professor Alex Conradie

Specialising in biological sciences, chemistry and engineering, the Sustainable Process Technologies research
group aims to develop sustainable manufacturing, generating value adding materials within a circular economy.
These products can range from the building blocks for sustainable and biodegradable plastics, right through to
methods of efficiently producing life-saving anti-malarial drugs.
The Sustainable Process Technologies (SPT) research group is aligned with the University of Nottingham’s
Green Chemicals Beacon of Excellence, and therefore has ambitions to deliver transformational and sustainable
chemical technologies, meeting United Nations (UN) sustainable development goals such as Climate Action and
Sustainable Industrialisation.

Research projects
Sweet Perspex
Professor Alex Conradie, £399,692
Funder: Innovate UK
This project aims to integrate developments in synthetic
biology, fermentation technology and chemical
catalysis to develop a new manufacturing process
for methylmethacrylate (MMA), a monomer used to
manufacture Perspex for screens, e.g. for phones,
computers and TVs. MMA is also widely used in producing
contact lenses, and has uses in dentistry and medicine.
This novel biomanufacturing process will enable simple,
low cost production of a renewable bio-based polymer.
CASE studentship
Professor Alex Conradie, £83,000
Funder: Lucite International UK Ltd
This project aims to debottleneck biocatalytic steps in
the reaction network producing methacrylate esters from
sugars. Using state of-the-art enzyme engineering, this
project will blend directed evolution approaches with
computational biology and fermentation towards enhanced
productivities and yield for the sustainable process.
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4. Andreas W, Qadir MI, Sans V, Dupont
J. (2018) Selective CO2 hydrogenation
to formic acid with multifunctional ionic
liquids. ACS Catalysis, 8: 1628 - 1634.

Esteem indicators
Dr Anna Croft was invited to participate an expert
panel member on Malvyn Bragg’s In Our Time
(Radio4), discussing Free Radicals. The other invited
panel members were Professor Nick Lane (UCL)
and Professor Mike Murphy (Cambridge).

External activities
The ‘Family Discovery Day’ in June 2018 was a decided
success organised by Dr Anca Pordea.
A summer student from a local school was hosted as an
outreach activity, making a value adding contribution
to commissioning a new large laboratory scale loop
bioreactor.

Facilities
A new large laboratory scale loop bioreactor was
commissioned, providing for unique scale-up opportunities
towards process intensification for sustainable processes.
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PhD highlights
Kyle Harrington
PhD student,
Human Factors research group
I am a PhD student within the Human Factors research group. My research investigates
decision-making within Missing Incidents in order to suggest new ways technology may
be used to improve outcomes for missing people and reduce the emotional anxiety felt by
carers and family members. Employing both qualitative and quantitative methodologies,
my research aims to build a predictive model of human behaviour in order to suggest
where technical interventions may best be deployed.
My work draws together several disparate research areas, alongside original research,
which helps to elucidate how those responsible for a person with care and support needs
search, navigate and make decisions under stress. The work represents an attempt at a
systematic understanding of how missing incidents unfold, how decision-making within
missing incidents can be predicated, and ultimately what can be done to address
the problem.
I have also worked within the automotive domain and I am particularly interested in
Decision-Making, Human-Computer Interaction and novel technologies.

Concepcion del Carmen Rojas Rivera
PhD student,
Architecture, Culture and
Tectonics research group
I am a third year researcher in the Architecture, Culture and Tectonics research group.
My study explores how place attachment is built and nurtured in informal settlements,
specifically within Mexican poor communities. I am interested in understanding how
these informal (and indeed illegal) settlements are created, managed and inhabited by the
people; exploring the role of self-appointed community ‘leaders’ as a key variable within
the social-spatial relationships in these places.
My research seeks to contribute to debates in urban planning and leadership in informality
in a positive way, as, to date, research on leadership and place attachment in informal
settlements has been limited since access to communities and authorities is difficult,
mainly because of political and safety issues. Having spent a lot of time in various informal
settlements in Ixtapa-Zihuatanejo, I have managed to build trust and gain access to leaders
and residents who are sharing their experiences of building settlements and communities
on the edge of the city.
Findings so far show that place attachment in informal settlements needs to be
understood as both a physical and emotional psychological dependence of the place,
being influenced by the location, topography, leadership and the need of a home; research
that I have shared in several conferences and events in the UK.
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Chris Wiseall
PhD student,
Low Carbon Energy and Resource
Technologies research group
I am an EngD student in the Centre for Carbon Capture and Storage and Cleaner Fossil Energy
(CCSCFE) and my research is focussed on the computational optimisation of CO2 pipelines and
photochemical reactors. At the start of the 2017-18 academic year I presented my work at the
SciX Conference in Reno, Nevada, as part of my CDTs international visit module and managed to
win the FACCS Poster Prize with a $400 bursary.
Throughout the year I was the treasurer for the Postgraduate Engineering Society, which aims to
improve the postgraduate experience at Nottingham and is well supported by the faculty. I am
now the co-President of the society. Towards the end of the year I was accepted onto the UKRI
policy placement scheme and spent three months at the National Assembly for Wales.
I worked in the Research Service and produced a number of publications on a variety of topics for
the Assembly and a number of briefings for the Climate Change, Environment and Rural Affairs
(CCERA) Committee. I also collected and summarised a variety of Stakeholders’ opinions for the
CCERA Committee’s scrutiny of the Welsh Government’s Climate Change regulations.

Sam Catchpole-Smith
PhD student,
Centre for Additive Manufacturing
As the penultimate year of my PhD, the 2017/2018 academic year has been full of experimentation
and generating results. My research at the Centre for Additive Manufacturing (CfAM) as part of
the EPSRC Centre for Doctoral Training in Additive Manufacturing and 3D Printing, focuses on
high-strength, lightweight 3D shapes known as lattice structures.
These structures present a number of challenges, so I have been lucky to collaborate with
another PhD student on some research aspects. This has resulted in one published journal article
and a further three forthcoming. An image from this project also won a runner-up prize in the
Innovation Category in the EPSRC photo competition which also featured in BBC’s
Focus Magazine.
Being sponsored by Siemens Industrial Turbomachinery has given my research a clear industrial
application. Completing a placement at their Lincoln facility this year provided access to
knowledge and software that is not available elsewhere.
I also competed in the Engineering Young Entrepreneur Scheme (YES), pitching a fictional
business for venture capital funding. YES strengthened my focus on research that has real value
to industry and has given me some key training to be able to identify great engineering ideas and
develop them into a company in the future.
I look forward to bringing all this work together to form my thesis in 2019.
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Research
showcase
The annual Engineering
research showcase was held
on the 2 May 2018 in the
Engineering and Science
Learning Centre (ESLC)
and saw presentations from
students across Engineering.
All participants gave fantastic
presentations, be these verbal
or poster and feedback given
from the judges (current
staff and alumni) were that
the research on display was
exciting and of high quality.
There was a keynote talk from
Professor Sarah Sharples and
a number of workshops aimed
at postgraduate research
students and research staff.

Best paper
Postdoc
Winner
Zakir Hossain
(Advanced Materials)
Runner up
Jonathan Mitchell-Smith
(Advanced Manufacturing Technology)
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Year 1
Pitch perfect PhD
Winner
Jenna James
(Optics and Photonics)
Runner up
Gonzalo Garcia
(Advanced Manufacturing Technology)
Highly commended
Dingming Liu
(Low Carbon Energy and
Resource Technologies)

Year 2
Posters
research quality

Year 3
3 minute thesis
– judge’s vote

Winner
Kathryn Thomas
(Advanced Materials)

Winner
Riccardo Parra Cruz
(Sustainable Process Technologies)

Runner up
Maria Galvez Trigo
(Human Factors)

Runner up
Matthew Kesseler
(Environmental Fluid Mechanics
and Geoprocesses)
Highly commended
Federico Perrotta
(Nottingham Transportation
Engineering Centre)

Research impact

People’s choice

Winner
Jan-Frederik Flor
(Architecture, Culture and Tectonics)

Winner
Oriol Gavalda Diaz
(Advanced Manufacturing Technology)

Runner up
Charlotte Blake
(Centre for Additive Manufacturing)

Runner up
Wigdan Kisha
(Fluids and Thermal Engineering)
Highly commended
Abdelaziz Fadoul
(Centre for Structural
Engineering and Informatics)

Best paper
Postgraduate
research students

Best poster

Winner
Fanran Meng
(Sustainable Process Technologies)

Runner up
Michael Basford
(George Green Institute of
Electromagnetics Research)

Runner up
Oliver Fisher
(Food, Water and Waste)

Winner
Jan-Frederik Flor
(Architecture, Culture and Tectonics)
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Professor Phil Shipway,
Associate Faculty Pro-ViceChancellor and Deputy
Head

Professor Chris Tuck,
Associate Faculty Pro-ViceChancellor for Research and
Knowledge Exchange

Dr Mirabelle D’Cruz,
Head of Faculty Research
and Knowledge Exchange

Professor Ed Lester,
Faculty Director of Impact
and Knowledge Exchange

Dr Chris Hyde,
Faculty Deputy Director
of Impact and Knowledge
Exchange

Professor Paul Brown,
Faculty Director of Research
Equipment

The Faculty of Engineering’s research strength is due to the significant efforts of all
of our staff over the past year. The quality, breadth and impact of our research
achievements are something that all of us in the faculty should be proud of; they
demonstrate that continued investment in research is one that brings dividends to all.
Our staff and students engage, collaborate and partner
with some of the finest companies and institutions in
Europe and around the world, through existing funding
streams such as the British Council or the Global
Challenges Research Fund. The establishment of UKRI
and the latest developments in the UK government’s
Industrial Strategy have also altered the national
funding landscape. Notably, we are beginning to
see significant investment in globally challenging
research areas that will keep the UK at the forefront of
engineering and technology.

Dr Amanda Wright,
Faculty Deputy Director
of Research Equipment

Professor Stuart Marsh,
Faculty Director of
Postgraduate Research

Dr Nicole Porter,
Faculty Deputy Director
of Postgraduate Research

Engineering at Nottingham continues to benefit from
University investment in its global research strategy,
with colleagues in engineering coming together with
our sister Faculties of the Arts, Medicine and Health
Sciences, Science, and Social Sciences to engage and
further develop our Research Beacons of Excellence
in Future Food, The Rights Lab, Precision Imaging,
Propulsion Futures, Green Chemicals and Smart
Products.

A highlight of any year is our annual Engineering
research showcase, providing PhD students across the
faculty with the opportunity to present their work to
peers, staff and alumni. The work presented was of the
highest quality and delivered with great enthusiasm.
Our continued research quality is demonstrated
through publications in high quality scientific journals,
and through the breadth of impact our work is having
outside the academic community. This report presents
an overview of the fantastic contributions our staff and
students are making to both of these areas.
I would like to offer a personal thank you to all
the staff and students across the Faculty for their
continued hard work in delivering a great year in
terms of funding, collaboration, project execution and
industrial engagement that underpins our high-quality
publications, strong impact and mutually valuable
strategic partnerships. I look forward to further
success in the coming years.

Sam Kingman

Professor Sam Kingman,
Pro-Vice-Chancellor, Faculty of Engineering
Professor Matt Clark,
Faculty Director of Research
Excellence

Julie Harrison,
Head of Faculty Business
Operations

Paul Antcliff,
Head of Infrastructure
and Technical Services
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