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SEAI

European Commission

Research Ireland
(previously Science Foundation Ireland)
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35.8% Top 10% 18 Policy
Journals Citations

350 14 Patent
Publications Citations

19.9% Top 10%
Citations
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En\nro.nmental Medicine
Science [214]

Materials | Physics & [284]

Science |Astronomy
[547] [418] Biochemistry,
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Molecular
Biology
[212]
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Computer

Science
[443]

Eng

Chemical
Engineering
[181]

Social Sciences

Chemistry
[140]
Earth & Planetary
Sciences
[136]
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Showing 914 Topics for School of Engineering M COMP  Computer Science W meol Medicine
W MATH  Mathematics B pHAR k logy, Toxicology and P
Applied filters: W s Physics and Astronomy W HeaL Health Professions
B CHEM  Chemistry B NURS  Nursing
Year range 2019 t0 2024 B CENG  Chemical Engineering B Oent Dentistry
L' Materials Science B NEUR  Neuroscience
| N Engineeri B arTs Arts and Humaniti
Subject area Al subject areas PEGSAIE o e
I ENER Energy W psvc Psychology
B env Environmental Science soct Social Sciences
4 B earr Earth and Planetary Sciences = susi Business, Management and Accounting.
(O Bubbles represent Topics : S o B q
|y Agricultural and Biological Sciences B econ Economics, Econometrics and Finance
000 Bubble size: Scholarly Output of this Researcher Group B sioc  Biochemistry, Genetics and Molecular Biology Ml DECI Decision Sciences
M MMU  immunology and Microbiology W mur Multidisciplinary
() Bubble position is based on dominant ASJC categories. W overe Veterinary
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Top topics of the citing policy

Top sources citing policy

* Greenhouse gas emissions
* Nature

* Natural Environment

* Sustainability

* Air Pollution

* Climate change mitigation
* Infrastructure

* Economy

* European Union

e Earth Sciences

Top journal subjects of the publications

* Renewable Energy, Sustainability and the
Environment

* Geography, Planning and Development

* Transportation

* Water Science and Technology

* Civil and Structural Engineering

* Environmental Science (All)

* Industrial and Manufacturing Engineering

* Environmental Engineering

* Agquatic Science

* Building and Construction

{/1hh[ hC 9bDLb99wLbD wBfA! w/l

Irish Environmental Protection Agency
Publications of the European Union

ESRI

EU Joint Research Centre

Climate Change Advisory Council

Government of Catalonia

Swedish National Road and Transport Research
Institute

Food and Agricultural Organisation of the United
Nations

Government of Finland

GOV.IE

OECD

Think-tank for Action on Social Change

Top UN SDG categories citing policy relates to

SDG 4: Quality Education

SDG 5: Gender Equality

SDG 6: Clean Water and Sanitation

SDG 7: Affordable and Clean Energy

SDG 8: Decent Work and Economic Growth
SDG 10: Reduced Inequality

SDG 11: Sustainable Cities and Communities
SDG 13: Climate Action

SDG 15: Life on Land
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Civil, Structural & Electronic & Electrical Mechanical, Manufacturing &
Environmental Engineering Engineering Biomedical Engineering
@ Technical Support [ ] PhD Candidates ® Principle Investigators @ Research Fellows/Assistants
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Trinity Centre for Transport Research and Innovation for People
Trinity Low Carbon Technologies Research Centre
Trinity Centre for Biomedical Engineering
Trinity Water Centre (launching 2025)
Trinity Haus

Advance Materials and BioEngineering Research (AMBER)
Future Networks and Communications (CONNECT)

Al-Driven Digital Content Technology (ADAPT)

Centre for Energy, Climate and Marine research (MaRIE)
Centre for Advanced Manufacturing (iFORM)

Centre in Applied Geosciences

Centre for Medical Devices (CURAM)

Trinity Quantum Alliance

Trinity International
Development Initiative

European Space Agency
Global Brain Health Initiative (GBHI)

CERN (European Organization for Nuclear Research)

SFI CRT-D-REAL SFI CRT-ADVANCE

CLIMATE+ Teagasc Trinity Biomedical Sciences Institute

Construct Innovate  Geological Survey Ireland Trinity College Institute of Neuroscience

(MIDAS) Industry Association for Microelectronics Trinity Long Room Hub
and Electronic Systems DesigninIreland Trinity Translational Medicine Institute

Centre for Research on Adaptive Nanostructures
and Nanodevices (CRANN)

‘ SoE Research Centres . Research Ireland Centres . Trinity Initiative/Alliance

@ Trinity Research Institutes @ Research Ireland Centres @ National Initiative/Alliance
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Horizon 4: Capture and
Horizon 2: Commit to P

talent and i truct communicate impact and
alent and infrastructure engage with communities
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Director of Research —

School Manager
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EnvirQnmgntal Director of Global Executive Officer
Engineering Engagement
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Electronic and Electrical Director of EDI
Engineering
Director of Industrial Trinity Research Centres
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Manufacturing and
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ctakeholde,
Backgroung consultatiop

Online survey for
feedback on strengths,
weaknesses,
opportunities and
threats. Review of
School strategic plan,
quality reports and
research metrics
Spring 2024

Detailed consultations
with School
management and key
stakeholders to shape
the strategy that will
sustain innovation and
excellence in 2025-2030

and onwards
May-August 2024

Director of Research,
Research Projects
Officer and School

Research Committee

draft strategy document
for approval at School
Executive Committee

Level
Sept-Dec 2024

Research Committee,
Associate Dean of
Research and key

stakeholders spend day

away to discuss SWOT,
research metrics and

benchmarking
April 2024

———

Aramewots Finalise strate
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STRENGTHS

Bureaucracy of antiquated * Collaborative work with
research financial accounting psychology, linguistics, law and

THREATS

Workloads and compromising
time dedicated to research

* Research reputation,
especially in thermal-fluids,

wireless communications, and HR processes other areas excellence
neural engineering, energy, * Government research spend * Environmental issues, * Precarious rankings
biomedical engineering, stagnating and average value Sustainable Energy * Decline of national funding

networks & communications, of grants decreasing * Targeting Themed calls opportunities

transport

Clustered excellence of our
Trinity Research Centres,
brand identity, and TCD as the
premier natonal institution
Emerging areas; water, low
carbon

Bottlenecks in research space
availability to facilitate growth
Lack of a clear strategy and
implementation for future
opportunities

Lack of multidisciplinary
research with arts, humanities
and social sciences
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Artificial Intelligence and
machine learning

Enhancing research-led
activities in our undergraduate
programs
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Costs of living in Dublin
Limited capital investment into
cutting edge infrastructure and
modern research spaces
Demotivation due to lack of
recognition
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The reduction of environmental noise and carbon emissions related to transport and in particular
aviation has a clear policy and economic imperatif.transport moves over 3.5 billion passengers
annually and generates a total of 63 million jobs glghdli has a predicted 2§ear growth forecast

of the equivalent of 1300 new international airports and over 32,000 new airciidfe challenge

facing aviation is to meet the predicted growth in demand for air travel while minimising negative
impacts on the environmentThe International Civil Aviation Organisation's Committee on Aviation
Environmental Protection (CAEP) and, in Europe, the Advisory Council for Aeronautics Research in
Europe (ACARE) have set targets to reduce the environmental damage caused by aeci@fiuei
emissions and noise pollution. For example, ACARE's Strategic Research and Innovation Agenda (SRIA),
or Flightpath 2050, has set goals for a 75% reduction ge@@sions by 2050 and a 65% reduction in
perceived noisemission of flying aircraft.

Wa 2 RSNY ! tPasdRatid (WHBR) aer@engines reduce carbon emissions but generate difficult
to attenuate noise. Ouresearch intcadditively manufactured acoustic metamaterials is leading to
novel sound absorbing technologies to reduce this rei®f. Gar Bennett

Advances in material science and manufacturing has enabled Ultra High Bypass Ratio (UHBR)
Aeroengines to be developed which will be implemented on aircraft in the near term. These advanced
aeroengines will reduce fuel consumption and carbon emissions. toweas the engine ratio
AYONBIF&aSas GKS aLI OS I @rAtrotS F2NIy2AaS | 0a2NDA
noise signature changes, becoming more broadband and lower in frequency. It is an intractable
challenge to absorb low frequepaoise with thinner liners of current designs and so Acoustic
Metamaterials (AMMs) have been investigated as an alternativeedraditionalapproach. Building

on a Fulbright Scholarship of Prof. Gare] =
.SyySidaqas NEaSlH
between NASA Glenn, the University (-
Notre Dame and TCD have bedgs
established. Thanks to a benefaction frog

has resulted in the design, manufactu
and testing of a novel AMM sound
absorbing liner for aeroengine nois
reduction.

PhD students: Eoghan Ross (TCD) supervised by Prof. Gar Bennett, and Kelvin-lBrginamoa
(University of Notre Dame, USH have completed aeroacoustics tests on the NASA Glenn ANCF Fan
Rig. The liner concept consists of approximately 250 3D printed parts and reduced noise output from
the engine by up to 12 dB at some tonal frequencies.
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Many of these women have been condemned to a lifetime of pain and discomfort because the mesh
has caused damage to surrounding organs and tissues, and it cannot be removed. As a result, the use
of these products has been banned or restricted in many céemincluding the US, UKustraliaand

New Zealand. In Ireland we have been slow to realise the extent of the problem, but in July this year
the Minister for Health announced that a pause had been placed on the use of these products pending
a full invesigation into their use and the risks invotie

e The underlying causes of this damage were
DEEENENE dzy Of SHNJ dzyGAf tNBF ¢hat2l
\v‘\v‘\v‘\v‘\v' experiments which showed that the mesh

L material, moving in the body, was able to cut
0\ 7 Yo

and erode human tissue. They were not only
able to explain the fault in these prodwdbut
also to compare different products.

We¢KS dzaS 2F adNBAOFf YSak
prolapse and urinary incontinence seems to

provide another example in which new products have been developed that expand the use of existing
materials without conducting the necessary experiments to properly understand the material, and how

it will react in its new applicatio®Prof David Taylor

This work has been extensively referred to in legal cases, and Prof Taylor has been asked to assist as

an expert witness, testing new products and examining explanted mesh samples. Melanie Power of
Power Solicitors, experts in medical negligence litig@tiona AR &t NEF ¢l &8f 2 NR& 2N
to us in developing our legal arguments and giving assistance to many women who have suffered as a
NEBadzZ G 2F GKS&aS LINRPRdAzOGaE O
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Water Centre

Life to water Water to Life
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DigiAcademy, a groundbreaking initiative from Trinity College Dublin (TCD), is poised to revolutionize
digital inclusion for individuals with intellectual disabilities (ID). DigiAcademy originatemh as
interdisciplinary pan EU programme funded by EIT Health, who continue to support. DigiAcademy is

now a recognised Trinity Campus Company and has recently received funding from Enterprise Ireland
HPSU. Spearheaded by Dr. Esther Murphy, a Principal InvésgNJ | & ¢/ 5Q& { OK22f 27
a collaboratomwith the SFI ADAPT CentBigiAcademy embodies a transformative vision: equipping
individuals with ID with essential digital skills while fostering pathways into education, employment,

and community participation. The startup, which spun out in 2024, has already been recognized as
European Commission Best Practice Model.
A Transformative Approach to Digite ﬁ
Literacy:At its core, DigiAcademy is a-cc / JJ,
designed platform led by individuals with IC £ 'g'Academy
leveraging their lived experiences to creai ~ N Together
accessible, impactful digital education. Tr
ethos, 'If you can see it, you can b&drives
its mission, with Citizen Advisory Pane
instrumental in providing employment anc
shaping the platform. These advisors, mai
now trained and hired as digital tutors,
support peer learning, reducing the reliance on @meone teaching and enhancing scalability. By

focusing on mainstream tools like Microsoft Office and online safety, DigiAcademy equips learners to
navigate the digital world confidently.

Impact and Societal ReadirK' S LI | G F2NX¥ Q& Ay TfdzSyO0S SEGSyYyR&a o6Seé
norms about the capabilities of individuals with intellectual disabilities/autism. Through strategic
partnerships with organizations and employers, DigiAcademy creates inclusive wekiemces,

paving the way for learners to contribute meaningfully to the workforce and in pasatipbwering
workforcel 2 YSSG RAIAGEE | OO0OSaaAroAtAde O2YLIX AlFyOSe 5
with the Societal Impact Award from TCD, acknowledging the transformative power of her work and
Audience Choice Award at Disrupt by the Sea 2024 investor pitch.&tenDigiD research has been

recognized as a significant contribution to the field of intellectual disability, featuring among the most

cited articles in 2023.

Harnessing Al for Greater Impa6tA 3 A | O laribitions exténd into Al, aiming to ensure that the

ID community benefits from emerging technologies. Personalization through Al will allow learners to
progress at their own pace, tailoring content to their unique needs. Furthermore, machine learning

WilA RSYGATE STFFSOGADS (SHOKAY3 YSGK2Ra YR | NBI A
Al tools also promise cognitive support, empowering learners to overcome barriers and participate

fully in sociey.

Towards a More Inclusive Futu/s DigiAcademy enters an exciting phasgrofvth, with paid pilot

programs and corporate collaborations underway, its mission is clear: to build a more equitable future
through technology and empowerment. By unlocking the potential of learners with ID, DigiAcademy

not only enriches lives but redeks what inclusive digital education can achieve.
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Aortic stenosis (AS) affects about 4% of people over 70 and has a 50% chance of mortality within 2
years when left untreated. Bioprosthetic heart valves are used to treat AS and can be delivered
through minimally invasiveurgery but their lifespan is often compromised by the letagm

performance of the heart valve leaflet material, This is due to both structural damage and/or

Ot OAFTAOIGA2Y AYy GKS fSIFfShad tNRTD [ffeQa NB3
Galway for nearly a decade better understand the mechanisms of structural damage and
calcification in bovine and porcine pericardium, the main materials used in commercial bioprosthetic
heart valve leaflets. Using experimental and computational approaches, they have idertédied t
complex relationship between leaflet material damage aattification andestablished a non

destructive means of screening these leaflet materials to improve theirtemy performance. In
addition, they have developed a novelsitico framework forcreating 3Bprinted, bioinspired

polymer leaflets which have the potential to have superior durability to pericardial leaflets. Informed
by imaging and mechanical characterisation of native porcine aortic leaflets, they have created a
novel preclinical degn tool to inform and optimise material selection and leaflet structure for
different valve leaflet shapes and varying clinical cases. This work has the potential to inform the
design of bioinspired polymer heart valves that can outperform current comalatevices and

improve patient outcomes

p Max. Principal
Log. Strain (%)
100

Bioinspired MEW
Leaflet Structure

ventricle 0

This collaboration with Boston Scientific in Galway has also resulted in a new collaboration with Boston
{OASYGATAO Ay [/ ft2yYSt Ay GKS ! Npf23& | NBF &dzLdL2 N
in-silicoand benchtop models for the design and optimisation of urological medical devices.
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Signal Processing for Media Applications An Alliance of Global Media Innovators
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Research being conducted in the School of engineering is examining means to achieve these emissions
goals. Several research projects are currently underway usiagiety of approaches which include
modelling of traffic movements in towns and cities, testing new vehicle technologies and piloting
sustainable mobility solutions. Much of the research that is being conducted is done using an
interdisciplinary approach and researchers from the school are workirty w$ychologists,
economists, computer scientists and geographers.

G¢KS OKFfftSyaS 2F NBRdAzZOAYy3 UGNYyaLR2NI SYAaarzya
increasing population, is a large task. Our research is examining pathways to reduce these emissions
by making our transport networksoreefficientandsafer @ t NBF¥ . NA LYy / | dzf FASE R

The SEAI fundetRAC& ROBUST

projects are both examining how d

new modes of mobility could be ﬁ}—
adapted in urban and rural ['TME2030/CITIES
contexts. The research ir CLIMATE « 2030 CITIES
partnership with the ESB will tria
the use of shared electric vehicles
e-cargobikes,and electric bikes in o St he
five locations across Ireland oo 2024
Insights from these studies wil
inform national policy on the i
rollout of hundreds of similar s
shared mobility hubs. Researc
informing policy and making|
impact is a theme of the transpori EEssEss
research thaProf Brian Caulfield is —"—
producing in the SchoolHe was ) ]

0KS fSIFIR IdziK2NJ 2F (KS ( Sty ¢ (hRMNUron@ét RelivghdlheA y G KS
was a lead author dfelands first Climate Change Assessment repdMork produced by his team has

been cited in many international climate reports includitig UNIPCC B Assessment Report in

2022.
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https://www.tcd.ie/transport-research/our-research/research-projects/TRACT/
https://www.tcd.ie/transport-research/our-research/research-projects/ROBUST-electric-shared-mobility-hubs-trial/
https://www.epa.ie/publications/monitoring--assessment/assessment/state-of-the-environment/irelands-state-of-the-environment-report-2024.php
https://www.epa.ie/our-services/monitoring--assessment/climate-change/irelands-climate-change-assessment-icca/
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