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FOREWORD

ou see before you the 5-year Plan: 2021-2025 for the Faculty of Mecha-
Ynical, Maritime & Materials Engineering at the TU Delft. It came about
in a challenging time and under challenging circumstances: the Covid-19
pandemic, which is putting the resilience of people, society, and the faculty

to the test.

No one knows yet the future course of the pan-
demic, but what is certain is that we have lear-
ned much in recent years — lessons that we
can and will take to heart in the coming years.
Covid-19 also affected the way in which this
Multiannual Plan was developed. Forced to
work from home, we had fewer opportunities
to sit around the table to reflect and discuss
compared to previous editions. Technology
played an unintentional leading role in the
form of remote consultations via computer
screens. Given such complex circumstances,
there is all the more reason to thank everyone
who contributed to this plan.

Notwithstanding all that, we can be very satis-
fied with the outcome. This Multiannual Plan
sets out important lines for the years to come.

It demonstrates how the faculty actively reflects
on and anticipates the future. It also shows a
faculty that, with creativity and enthusiasm, is
eagerly taking on new challenges both within
its walls and beyond. It is a testament to resili-
ence, and that is cause for optimism.

On releasing this plan, the faculty will not of
course stop thinking about its future. On the
contrary: if living through a pandemic has
taught us anything, it is how important it is
to continue to meet up and think about
how, through research and education, we will
find the best answers to the technical and
societal challenges of our time.

The Management Team
December 2021
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INTRODUCTION

U Delft helps society find answers to challenges, both big and small.

We do this by training good engineers and by doing ground-breaking

engineering research. While that is true for the whole university, it certainly

also applies to the faculty of Mechanical, Maritime & Materials Engineering,

which performs world-class teaching and research.

Growing interest

There has been a considerable growth in in-
terest in the Faculty of Mechanical, Maritime
& Materials Engineering by students over the
past few years. At least part of this is due to
the growing awareness of the important role
that technology plays in solving major issues
across society as a whole. The engineering
sciences, in which our faculty excels, are get-
ting the interest that they fully deserve.

This means that 3mE is growing — but it's not
just our size that is changing; the content of
our work is changing as well. Step by step, in
both our research and our education, the cent-
re of gravity is shifting from engineering geared
towards use in heavy industry towards design
solutions for major societal challenges. After
all, as problem solvers pur sang, our facul-
ty can and must play key roles in sustainable
production, the energy transition, and human
health.

The Covid-19 pandemic presented one won-
derful example, when staff and students quick-
ly took on the challenge of finding solutions to
an impending shortage of medical ventilators.
It demonstrated an open, collaborative, infor-
mal, solution-oriented, outward-looking cul-
ture. Such a culture can be found across our
faculty, and it is what we want to maintain and
strengthen in the coming years.

Education and research

The faculty has advanced greatly in recent
years, thanks in part to extra resources arising
from the Natural and Technical Sciences Sec-
tor Plan (Sectorplan Béta en Techniek) and a
report by the Van Rijn Commission (Advies-
commissie Bekostiging Hoger Onderwijs en
Onderzoek). Both highlighted the need to in-
crease the capacity of engineering education.
These added resources enabled us to wel-
come rapidly growing numbers of students
together with increased numbers of staff. By

streamlining both the curricula and education-
al organisation,-this helped ease the pressure
on education. We maintained the integration of
education and research while always allowing
best quality to guide our teaching, a principle
that we will uphold in the coming years.

In line with the Engineering Sector View (Sec-
torbeeld Techniek), we have been strengthen-
ing the three basic disciplines (thermodynamics
& fluid dynamics; mechanics, statics, dynamics
& materials science; and measurement & con-
trol engineering) as well as their application
areas. We have invested in recruiting young
researchers on topics such as the energy tran-
sition, robotics, and artificial intelligence, and
helped them apply for personal grants, which
is bearing fruit. Research in our faculty contrib-
utes to society in many ways, including patents
and spin-off companies.

Independent inspections have confirmed a
positive picture: the quality of our research has
received praise.

In the coming years, the faculty will continue
to strengthen the three basic disciplines high-
lighted in the Engineering Sector View. We will
also invest in a growing number of biomedical
application areas.At the same time, we will fo-
cus our research and education more explicit-
ly on three specific societal challenges, which
fit well within the broader TU Delft research
themes: Sustainability, the Energy Transition,
and Health and Care. A sharpened profile will
help increase the faculty’s visibility in national
and international partnerships.

Housing

We take pride in our distinctive, historic build-
ing. Itis a breeding ground for creativity as well
as a place for meeting up and working together
productively. Over the years it has seen many
improvements, and we continue to invest to
keep and bring our research infrastructure fully
up to date.



Growing numbers of students and staff however are
causing the building to almost burst at the seams.
That will become even more apparent when the ef-
fects of the Covid-19 pandemic fully wear off.

In many places we need to deal with an increasing
lack of space. Workplaces and laboratories are al-
ready stacked to the roofs. Business as usual is no
longer an option: things are simply not going to fit.
As a community we'll have to set priorities and make
creative choices. We'll need to make the best possi-
ble use of our building to do excellent research and
offer inspiring education. For some parts of our work,
we’'ll have to explore solutions outside our own facul-
ty building.

Diversity

We are very happy about the growing share of wom-
en among our staff in recent years. Among new stu-
dents, that share is also rising albeit more slowly. But
we are not there yet.

Diversity is about more than just numbers of women
or men; our community should also reflect society in
other ways, e.g., a full spectrum of social and cultural
backgrounds as well as physical abilities. In the com-
ing years, we will respond to this challenge by taking
some new steps.

Our faculty provides inspiring research and exciting,
socially relevant education. We want to identify and
lower unconscious, unintended barriers that may hold
back some people’s ability to participate. We will, for
example, aim to reach broader target groups when
recruiting students. We will also think about how a
more diverse population of students and staff will feel
optimally at home within our walls.

Optimism

Our faculty is in good shape. The quality of our edu-
cation, research and operational support is outstand-
ing. Maintaining that high quality however requires
continuous innovation. To that end, this Multiannual
Plan puts various topics on the agenda. They will
help us meet the challenges of the coming years and
ensure that next Multiannual Plan’s tenor will be as
proud and optimistic as this one’s.



STUDENTS AND EDUCATION

or more than 150 years, our faculty has offered excellent education with
Fteams of good teachers, technicians, and education specialists, sup-
ported by cutting-edge facilities, and aimed at national and international
labour markets. Our students are theoretically savvy, practical problem
solvers, who can work together towards a shared goal. In developing these

skills, we guide and train them.

In recent years we were able to accommodate
growing numbers of students without overload-
ing our staff or compromising the quality of our
education. We have made every effort to main-
tain a good balance between education and re-
search. Moreso than in the past, our most ex-
perienced professors now teach courses that
are part of our bachelor’s degrees while young-
ers teachers focus more on smaller-scale ed-
ucation within our master’s programmes. All
researchers at our faculty must also have an
affinity with teaching.

Our vision on education

Good education targets three goals: qualifica-
tion, socialisation, and subjectification.

With an eye towards qualification, we provide
students with the knowledge, skills, and com-
petences they need to function in their future
professional lives. Through socialisation, we
acquaint our students with professional tradi-
tions, let them reflect on the meaning, norms
and values of engineering, and teach them
both about their personal responsibility and the
need to think critically. In parallel, for subjecti-
fication we enable them to use their study time
for personal growth and maturation, devel-
op an identity and discover their motives and
passions. To stimulate and guide students in
all three dimensions, all our curricula reserve
time for reflection on the engineering profes-
sion and for being socially active as well as for
teaching technical knowledge and skills.

New balance on- and off-campus
education

The Covid-19 pandemic has had a great im-
pact on our community. The forced and rapid
switch to online education early 2020 created
high workloads for teachers, turned educatio-
nal organization upside down and affected the
social and mental well-being of both teachers
and students.

The pandemic has also taught us a lot howe-
ver— for example about the technical and edu-
cational possibilities and limitations of distance
(online) learning, about added value of new te-
aching methods and about the vital importance
of on-campus activities. In the coming years
we will apply those lessons as we seek a new
balance between on- and off-campus educati-
on methods.

Where it can add to educational quality, we
want to keep some of the new off-campus stu-
dy options in place. Distance education can,
for example, continue to be a useful alternative
to classroom attendance for lectures aimed at
knowledge transfer. Going forward we aim to
offer all such education using a ‘passive hybrid
learning’ model in which lectures are streamed
live, attended by students both in the class-
room and at remote locations. Often, remote
students will be able to interact with the tea-
cher as well. Afterwards, students will be able
to access recordings of the lecture. Hybrid
learning gives students maximum flexibility
and may also help relieve some pressure on
limited classroom facilities.

At the same time, from our educational vision
flows t he e ssence o f 0 n-campus education

(such as working groups and practical instruc-
tion) for reflection a nd | earning transferable

skills. On-campus methods will therefore con-
tinue to play important roles in all programmes
and study years.

Student population and courses

After experienced growth in the number of
bachelor students in recent years, we expect
those numbers to stabilise in the near future. At
the same time however the number of
master students is likely to continue to grow,
which will bring its own challenges.

To continue to achieve all of our

educational objectives, we will pay special
attention to the following:



To aim to limit individual master programmes and
tracks to a maximum of a hundred students, in part
by updating some of our curricula.

To provide our bachelor students with the option to
continue in one of our master programmes, we will
cap lateral entry to these programmes. Where nee-
ded, we will tighten bridging programmes for master
curricula to maintain and ensure quality levels.

To increase the extent to which our student body re-
flects diversity in society, we will investigate, among
other things, how to reduce underrepresentation of
student categories through active outreach (e.g., to
more and/or other secondary schools). (More about
our ambitions related to diversity are in chapter 4.)
In our master programmes we want to bring back
‘master-apprentice systems’ by letting students
practice theory and learn about the profession in
teacher-supervised groups. We aim for integrated
project education in which knowledge and learning
skills are combined. This would advance students’
personal and academic development and increase
their degree of satisfaction with their study.

We will make master programmes more feasible by
improving student tracking systems and strengthe-
ning students’ social cohesion, e.g. by starting pilots
with mentoring and intervision groups for students
who are preparing for their graduation.

We will tailor curricula toward a changing society
and changing work fields. Our choice of three key
societal challenges (sustainability, energy transiti-
on, and health and care) will affect educational con-
tent and forms, in some programmes more than in
others.

« We will strengthen the socialisation component
of our programmes, intensifying the teaching of
transferable skills: teamwork, decision-making,
communication, planning and prioritisation. We will
integrate ‘reflective engineering’ tracks into all our
curricula.

e To manage excessive workloads of individual
teachers, we aim to improve the spread of edu-
cational tasks over all available staff. To manage
workloads more in general, particularly bearing in
mind the growing numbers of master students and
the need to adapt curricula, we will take a cautious
approach toward educational initiatives other than
those aimed at bachelor’s and master’s degrees.
This may also concern university-wide initiatives
related to open online education (such as ProfEds
and Lifelong Learning). (More about our workload
management ambitions can be found in chapter 4.)



RESEARCH AND INNOVATION

he faculty conducts ground breaking, influential research in important
Tapplication areas in fundamental and application-oriented engineering
sciences. Our research scores high in academic rankings and is well known
to industry and society. We aim to maintain and add to these strengths. In
addition to having talented, motivated, and committed staff, that requires
a solid disciplinary basis, sufficient funding, and state-of-the-art research

infrastructures.

Basic disciplines

In recent years, the Dutch government has
added resources to education in natural and
technical sciences, including the engineering
sciences. Recommendations from the Adviso-
ry Committee Higher Education and Research
Funding (Adviescommissie Bekostiging Hoger
Onderwijs en Onderzoek) and the Natural and

Technical Sciences Sector Plan (Sectorplan
Beta en Techniek) contributed to that. A na-
tional Sector View (Sectorbeeld Techniek) for
the engineering sciences identified basic dis-
ciplines and focus areas that warrant strength-
ening.
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Based on the knowledge of the basic disciplines and the methodology of structural design,
the 3mE faculty conducts education and research in many application areas. Continuous interaction
between basic disciplines and application areas is essential and an important pillar of our approach.



In the area of mechanical engineering, the Sector
View named three basic disciplines, which are also
strongly represented in our faculty:

e Thermodynamics & fluid dynamics, in our faculty fo-
cused on, for example, large-scale energy storage,
conversion of green electricity into synthetic fuels,
and clean and efficient use of these fuels for road
and sea transport.

e Mechanics, statics, dynamics & materials science,
in our faculty focused on, for example, design and
construction of equipment and components with ad-
ditive manufacturing, interactive and hybrid materi-
als, and reusable and durable materials and struc-
tures, all at multiple scales.

« Measurement & control technology, in our faculty
dealing with, for example, digitisation and autonomy
with particular focus on actuation and sensor tech-
nology.

With knowledge derived from these three basic disci-
plines, we carry out education and research in impor-
tant application areas, most importantly maritime en-
gineering, intelligent systems and sensor technology,
and biomechanical/biomedical engineering. In all of
this, ‘constructive design’ methodology plays a key
role. We consider it essential that basic disciplines
and application areas interact continuously. There-
fore, we emphasise such interaction in our research
and education. Wherever possible we aim to increase

mutual cohesion between the basic disciplines and
the various research groups.

In the coming years, additional investments will be
made in the increasingly important field of biomedical
applications.

The faculty of course remains agile, adaptive, and
exploratory with regards to new developments. For
example, we expect artificial intelligence (Al) to play
a growing role in much of our research. We do not ho-
wever approach Al as a separate discipline but rather
as a powerful tool, which we will develop and apply in
our collaborations with others in various fields.

Three societal challenges

In recent years, general awareness that science and
technology play a key role in society’s response to
major challenges has grown. This also affects natio-
nal and international funding for research.

In the coming years, we will meet our responsibility

to society by focusing much of our efforts in the basic

disciplines of research related to three major societal
challenges:

« Sustainability, e.g. reduced material and energy
consumption and electrification of large chemical
production processes,

 Energy transition, , e.g. new materials and other in-
novations for large-scale and efficient energy con-
version and storage, and
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« Health and care, e.g. the development of multifuncti-
onal biomaterials and innovative instrumentation for
biomedical research down to the cellular level.

These three challenges are an ideal fit with the

strengths and disciplinary breadth of our faculty and

the interplay of its fundamental and application-orien-
ted research.

Focusing explicitly on the three challenges will incre-

ase the faculty’s visibility both nationally and abroad.

It may help attract new research funds and (internati-

onal) research talent. In the coming years, a working

group will develop ideas, specifically to help raise the
profile of the faculty’s (multidisciplinary) research,
competences, expertise, and facilities.
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Vital basic disciplines

Major societal challenges are highly complex. They
require ground-breaking and multi- and interdiscipli-
nary research. Increasingly, scientific research ex-
tends across and beyond boundaries of basic discipli-
nes and neighbouring knowledge domains.

At the same time, there is a risk that there would be in-
sufficient oxygen for the basic disciplines themselves,
despite the fact that these disciplines serve to under-
pin many fields of science and engineering. Because
research is intertwined with academic education, the
same risk also extends to students’ basic training.
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The faculty puts a high value on a healthy balance
between the basic disciplines, and multi- and interdis-
ciplinary research. This insight will play a role when
specific research lines and projects are prioritised: in
other words, the faculty will in the coming years, work
on a strategy to maintain the vitality of the basic dis-
ciplines and to ensure a healthy balance for the long
term.

Major research programmes

The focus on societal challenges also leads some
funders to promote large, comprehensive research
programmes (of €5 million or more). For these, they
often eye national or international consortia that en-
compass public knowledge institutions and private
companies or organisations.

In the coming years, the faculty intends to strengthen
its participation in such programmes and possibly ini-
tiating and coordinating some of them. The new focus
on three societal challenges may further these aims.
On average, we aim to seek external funding for three
PhD students per staff researcher.

Raising funds for large programmes, with professio-
nal support from programme coordinators, will incre-
ase the faculty’s visibility, impact, and international
network.

State-of-the-art research infrastructure

For excellent research, it is essential to have excel-
lent experimental labs, facilities, and lab technicians.
We take pride in our existing infrastructure, which add
greatly to our strength and identity, our labs and facili-
ties contributing to a variety of areas of research.

In recent years, we have invested in a cavitation tun-
nel for research into unstable flows, and in laborato-
ries for marine hydrodynamics, robotics & intelligent
vehicles, and 3D micro-nano-characterisation.

Our ambition is to remain at the forefront of research
using both existing and new, high-quality infrastruc-
ture. In the coming years, reflecting our priority for
the basic disciplines and societal challenges, we will
continue to invest in updating and expanding state-of-
the-art infrastructure. The following investments are
planned, among others:

¢ Micro-nanofabrication (MNF) lab: Equipment for ad-
ditive and subtractive production, and instruments
for characterisation of products and materials;

« Magnetic resonance imaging (MRI) facility: Measu-
rement facility for understanding non-transparent
flows;

« Biofluids lab: Facility for studying the propulsion of
small organisms and the technology based on these;

« Bio-optomechatronics facility: Microscopy/laser lab/
microCT facility for bio-optical and biomechanical
experiments and designs up to single/few-cell le-
vels, including organs-on-chips in collaboration with
the HPTC;

* Robot lab, Drone zone: Vehicle simulator on 3D
motion platform, two autonomous vehicles and a
vehicle-pedestrian simulator; large, high spaces for
research into drones and robotic arms; labs for re-
search into soft robots, telerobotics, rehab robots,
eye trackers, haptics, and robots for reconnaissance
and rescue operations;

« Windshape lab: Facility for validating new control
and operational strategies of (floating) wind turbi-
nes and wind farms, including a ‘windshaper’ i.e. a
grid of small fans that generates reproducible, time-
varying wind fields in which to study the aero-elastic
response of scaled turbines and wind farms.
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PEOPLE AND COMMUNITY

o work successfully and enjoyable in a large and complex organisation
Tsuch as our faculty, paying attention to the work processes and the
culture is important. What is needed to enable employees to develop their
talents optimally and flexibly where possible, how do we want to work to-
gether, what are our values. We recognize our role in society and want to
give expression and meaning to our academic responsibility and our con-

nection with society.

4.1 Our values

The values of TU Delft are summarised un-
der the acronym ‘DIRECT’: Diversity, Integrity,
Respect, Engagement, Courage, Trust. These
values also guide the work of the faculty, and
the functioning of our community of students
and staff as well. At the faculty level, we aim to
give more concrete meaning to these values.

Diversity

The faculty does not see ‘diversity’ as a buz-
zword but as a value that directly affects the
quality of our education, our research, and our
functioning as a community. The better we re-
flect the full diversity of society as teams and
as a faculty, the more talents, perspectives,
and insights we can merge into a broad
palette of educational and research activities
and processes. It also makes it easier to
interact with each other in open, respectful,
and productive manners.

At present, the faculty does not yet fully reflect
Dutch society in all major respects. For exam-
ple, some categories (such as first-
generation students) are underrepresented in
our commu-nity, and diversity (for example in
terms of ge-nder) is limited at faculty
management levels as well.

In recent years, the faculty has made signifi-
cant progress in seeking a more balanced ge-
nder distribution within its workforce.

Between 2018 and 2021, thanks to focused
attention on talent recruitment and selection,
the appoint-ment of new tenure trackers,
and the setting of concrete goals, the share
of women in our research and education staff
grew rapidly, from 13% to 33%.

In the coming years, we aim to address
challen-ges in diversity in a broader sense
(for exam-ple, with regards to sociocultural
background, and physical and mental
abilities).

Amongst other things, we're aiming to reach
and recruit broader categories of prospective
students. This can be achieved by building up
contacts with more and different secondary
education institutions in the region, for exam-
ple, and by seeking greater diversity in the te-
achers and researchers that we put forward as
role models.

We also want to think however about how we
can offer a more diverse population of students
and staff an inclusive learning and working en-
vironment once they are in the faculty. Does
everyone always feel optimally at home, va-
lued, and fully part of the faculty culture? Could
our education, our buildings, or elements of
our culture constitute unintended barriers that
we may not be aware of? How do we bring the
best out of combinations of people with diffe-
rent with character traits for example introverts
and extroverts?

Identifying blind spots within our own home is
hard for any organisation. In the coming years,
we want to use outside input, firstly to map out
our strengths and weaknesses related to di-
versity. We will discuss often unconscious and
unintended dividing lines, barriers, or ceilings
that students or employees may experience
that may lead them to drop out. Then, in con-
junction with the diversity-related activities and
ambitions of the university, we will identify spe-
cific areas for attention, set goals, and develop
an action plan. Student associations could be
involved in such a plan.

As a first step, we will appoint a faculty diver-
sity officer, who will report to the dean and the
management team, to broaden and anchor
attention to diversity in the organisation. Our
recent advancements toward more balanced
gender ratios among tenure trackers give us
the confidence that broader efforts in the co-
ming years will be just as effective.



Integrity, Respect, Trust

Generally speaking, the faculty has an attractive, in-
formal, productive and non-hierarchical culture with
much room for collaboration and open conversation.
That is what we always strive for. Nevertheless, em-
ployee surveys (Medmon) sometimes flag situations
in which mutual interactions and relations became
less open and more hierarchical. In the coming years,
we will continue our efforts to monitor social safety at
the faculty and to recognise and correct incidental ca-
ses of undesirable behaviour as quickly as possible.

Engagement

The faculty aims to strengthen engagement in the co-
ming years by linking education and research more
explicitly to major and current societal challenges,
among other things, specifically on the themes of sus-
tainability, energy transition and health and care. This
ambition is detailed in section 4.3.

4.2 Our students and staff

The faculty wants to enable students and staff to de-
velop their talents optimally and -- where possible --
flexibly, and to maintain a good work-life balance, in
part by keeping their workloads manageable.

Sustainable career development

In the coming years, the faculty will work towards
more sustainable career development and employa-
bility through greater flexibility and diversity in com-
petence development and career paths. Spearheads
are:

 Special attention will be given to sustainable em-
ployability, career development, and growth op-
portunities (internal or external) for supporting
staff such as secretaries and technicians e.g. by
including these issues in all relevant R&D inter-
views. Helping support staff members participate
in cross-departmental communities can be a part
of this.

« Within the general goal of keeping education and
research closely linked, staff members should be
able to excel and specialise in education, valorisa-
tion, management and so on, in addition to doing
research. Young talents with special interest in edu-
cation will be identified and supported in their di-
dactic development, for example through a tenure
track plan focused on education. Allowing scientists
to gain experience with administrative tasks (inclu-
ding HR and financial matters) also broadens their
footing and forms an investment in future facul-
ty leadership. Aside from the number of research
papers produced, academic staff must also be ap-
preciated for their achievements related to quality,




scientific integrity, creativity, external communica-
tion, contributions to teams, collaborations and/or
society as well as for their contributions to
individual research domains and career profiles. A
scientific career with more emphasis on teaching is
conceivable, for example. All this ties in with with
national policies aiming to broader ‘recognise and
reward’ (Erkennen en waarderen) employees’
achievements, and with the development/
recalibration of the university function-ordering
system (UFQO).Greater diversity in career paths
may also result in more distinct research profiles
e.g. ‘curiosity-driven’ or ‘application-driven’.
Horizontal development and career paths will be
encouraged, and attention will be paid to the
motivation and development of employees at later
stages of their careers. For this purpose, effective
systems can be developed in line with university-
wide initiatives.

Support for tenure trackers using mentors and com-
munities should also be enhanced.

Keeping workload manageable

In education, the recent rapid growth in numbers of
bachelor students has been accompanied by incre-

ased staff size. However, the workload
experienced by all staff remains high on the agenda,
both in terms of work processes and culture.

e Our aim remains to reduce the student/staff ratio, in
part by creating and filling sufficient positions.

¢ In the last few years, as well as supporting the fa-
culty’s own education programmes, our junior te-
achers have been able to get training to become
secondary education teaching professionals. This
option is highly valued by both junior teachers and
teaching staff and will be continued.

e The aim of keeping workloads acceptable facul-
ty-wide is an explicit and fixed part of all R&D in-
terviews. In general, the faculty encourages staff
to share existing knowledge and experience, and
to prioritise and to assign sufficient time for new
projects when necessary. Whenever new tasks
are created, old tasks should expire. Tasks should
also be assigned to the appropriate employees. It
is expected that managers to lead by example in all
these areas.




4.3 Our role in society

Society is expecting a lot from engineers and scien-
tists: making breakthroughs in knowledge and tech-
nology, contributing to prosperity and well-being,
and educating our young. The faculty is very aware
of its bond and responsibility to society. This is also
reflected in our explicit choice to address three major
societal challenges: sustainability, energy transition,
and health and care.

Students and education

The faculty has a major impact has on society that co-
mes from training good and committed engineers who
actively help the transition to a sustainable economy.
In the coming years, we will give a permanent place
in our bachelor and master education to knowledge
and skills related to sustainability. By integrating a ‘re-
flective engineer’ component into all curricula, we will
train responsible and cooperative engineers for the
future. In master’s courses that once used to focus on
‘old industries’, the balance will shift further towards
sustainability, societal relevance, and responsible
innovation with emphasis on reflective engineering.
The faculty is considering introducing new thema-
tic minors such as ‘recycled materials’ and ‘marine
eco-transport’.

At our faculty, we witness daily how new generations
of students are very inspired by major societal chal-
lenges. The faculty welcomes student initiatives that
link their education to sustainability issues.

Researchers and research

In recent years, much of our research has already
trained its focus on societal challenges. The new
focus on three of those challenges (sustainability,
energy transition, and health and care) will
demonstrate even more clearly our work’s societal
relevance to the outside world. It will also help our
researchers complement scientific excellence with
skills to effec-tively articulate and communicate the
significance of their research.

Outreach

Our impact on society can take many forms. We can,
for example, advise governments, companies, or
other organisations on our areas of expertise, partici-
pate in the public policy arena, or give guest lectures
at primary, secondary or vocational schools. The con-
fluence of urgent societal challenges such as climate
change and growing floods of misinformation tasks
us with clear, reliable, and effective science commu-
nication.

Interacting to a greater degree with society also be-
nefits the faculty itself. It enables us to identify and
respond to new trends, developments, and sensiti-
vities sooner and better. Our researchers will, when
participating in outreach activities, extend their net-
works by having more exchanges with peers, policy
makers and the media. Learning to explain their rese-
arch concisely and attractively to general audiences
helps researchers think outside the box and be cre-
ative. Experience teaches us that they tend to find it
highly instructive and satisfying.

The faculty therefore encourages scientists to put
their research in social contexts and to bring their
knowledge to various lay audiences. In recent years,
the university function-ordering system (UFO, see
also 4.2) has gained more options to recognise and
reward staff members for achievements in this area.
The faculty’s communication team creates and main-
tains external communication channels and encoura-
ges, advises, and supports researchers and research
groups in their outreach efforts.
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HOUSING

U Delft is an on-campus university. This certainly also ap-
Tplies to our faculty, where theoretical and experimental work go
hand in hand. Much of our experimental research is tied to our his-
torical, architecturally distinctive building, which houses unique, in-
dispensable, state-of-the-art laboratories and research facilities.
Our building also fulfils vital functions in education. Construction enginee-
ring education often occurs at project tables and frequently requires work-
shop facilities. Students’ presence in the building is also of great impor-
tance for their natural academic development and for becoming connected

with their research.

In recent years, a steady growth in the number
of students, staff and laboratories has put pres-
sure on the faculty’s main building. A variety of
creative solutions have stretched the number
of usable square meters considerably, but ur-
gent measures will be required in the coming
years, if we are to continue to fit everyone in.
As part of that process, the faculty aims to fol-
low TU Delft's housing standards for students
and staff as closely as possible, but reality also
forces us to note that in the short term this will
not always be feasible.

The building has monument status, and so the-
re will be limits to the creation of working space
through renovation. Ultimately solutions may
have to be found through extensions or entirely
new construction projects: however such pro-
jects will certainly extend beyond the five-year
time horizon of this Multiannual Plan.

In the short term, other solutions must be
found. In the coming period, we will seek cam-
pus-wide solutions in close consultation
within the TU Delft.

Potential short-term solutions fall into three
categories: students and education, research
and support staff, and laboratories. In each of
these categories, we will make a distinction
between activities that are tied to the building,
and those that can also take place elsewhere
(either on campus or at home) without compro-
mising quality standards. We will apply lessons
from the Covid-19 pandemic about the oppor-
tunities and limitations of studying or working
remotely. In effect we have to use the available
space and facilities more efficiently, when- and
wherever possible, by sharing or reorgani-
sing them. In some cases, this objective can
be achieved along with the goal of promoting

collaboration and cross-pollination between
departments and disciplines.

a. Students and education

For our students’ study success, a bond with the
study programme and the building is important.
Given the limited space in the building, not all
students can use all facilities at the same time.
Unfortunately, we are forced to make choices
here. For first-year students, presence in the
building is crucial for bonding with the course,
with the lecturers and with each other. Thanks
to this strong bond built up in the first year,
second- and third-year bachelor students and
non-international first-year master students
are less tied to the building for their study
success. The wider TU Delft campus
provides alternative spaces and facilities for
self-study, collaboration, lectures, and practical
instruction.

The final study year is dominated by gradua-
tion projects, which often tie in with research
projects in which PhD students and staff also
collaborate and experimental setups are used.
Graduating and PhD students therefore require
space within the faculty walls, preferably within
departments and close to their actual research.
During the pandemic, students and tea-
chers have learned to re-evaluate online and
on-campus education options. While it proved
possible to transfer knowledge remotely, other
academic competences and skills required the
student to be present in the building. So given
the projected shortage of space, we must look
critically at the use of space for education in
the coming years. Several considerations will
guide us:



e For knowledge transfer, hybrid forms of education
can be very useful.

e For academic development and transfer of skills, in-
house education is preferred.

e Self-study places for second- and third-year ba-
chelor students and first-year master students, as
well as small-scale instructional education, can be
accommodated elsewhere on the TU Delft campus,
preferably not far from the faculty building.

e Within the faculty building, group-based forms of
education such as project- and specialised educati-
on are prioritised.

e Master students should preferably have shared
workplaces in the departments where they are to
graduate.

b. Workplaces for research and support

Within the available space, we aim to meet all staf-
f's needs for concentration, cooperation, feeling at
home, job satisfaction, cross-pollination, and acade-
mic development optimally.

The faculty’s 2018 Housing Vision has already noted
that growing staff numbers have led to a shortage of
(desk) workplaces. The Covid-19 pandemic and as-
sociated lockdowns have given temporary respite and
showed that opportunities for working remotely and
flexibly in terms of work hours are growing, thanks in
part to advancing technology. At the same time, it has
become apparent that physical meetings are essen-
tial for intensive consultations on complex technical
and organisational matters as well as for spontane-
ous human interaction.

Bearing all this in mind, we will have to rethink work
rhythms, the role of personal and shared offices and
workplaces and the need for meeting spaces. Several
items will be on the agenda:

e Employees should continue to have enjoyable
workplaces in the faculty building.

e More rooms will have to be shared more often.
Unfortunately, because of great scarcity, it will no
longer be tenable to offer each UHD a personal
office. Faculty-wide, the norm will be for assistant
professors and associate professors to share an of-
fice with a fellow assistant professor or associate
professor.

« Flexible working, even within the context of hybrid
working, will not become the norm. There will howe-
ver be room for customisation: employees who pre-
fer to work from home frequently will be able to do
so within certain limits, providing their tasks allow it.
We will investigate how much space this can save.

e Since demand for meeting rooms will exceed sup-
ply, the faculty will encourage full professors to
make their offices available for consultations when
they are away. A reservation system could facilitate
this.

e The faculty wants to invest in rooms dedicated to
hybrid and online working such as call cells, video
consultation studios and small conference rooms
for seminars, conferences, etc.



e For many PhD students and postdocs, a fixed room
is more important than a fixed work desk. If a group
of employees works remotely one day a week on
average, they can choose a model in which they
share flex desks in a fixed room. We will also inves-
tigate a model in which the number of desks can
exceed a room’s maximum occupancy level pro-
vided an attendance schedule is used to prevent
overcrowding.

c. Laboratories

Our laboratories contain unique and state-of-the-art
research facilities. They are an integral part of our pri-
mary process and inextricably linked to the building.
They give rise to ground-breaking innovations, distin-
guish the faculty from others and help to attract talent.
In the coming years, we will invest significantly in new
equipment and facilities that continue to enable rese-
arch at the forefront of mechanical engineering. This
will include the relocation projects in halls F and J, in-
vestments in the context of the Natural and Technical
Sciences Sector Plan and the construction of an ad-

ditional, shared Bio-optomechatronics lab (see also

Chapter 3: Research and innovation).

Nevertheless, our laboratories cannot escape the res-

huffling of scarcely available space, some of which is

already underway: the creation of the new Cognitive

Robotics department has prompted significant inter-

nal relocations and reorganisations of laboratories

that have touched almost all departments. In the co-
ming years however, yet more choices will have to be
made and smart solutions be found to keep us from
having to compromise on the quality of our research.

e In many laboratories, space is currently taken up
by setups or equipment that are no longer in use.
Clearance, or storage in less prominent areas,
can free up high-quality space for new setups and
equipment.

* Some basement rooms can be used to house labo-
ratories.

e Some laboratories can be used more efficiently by
sharing them between multiple departments. This
would have the additional advantage of increasing
the opportunities for new and spontaneous interde-
partmental ‘cross-pollination.’
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