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‘Big Datais also used to survey human
behaviour. For the cover | wanted to

photograph a group of people anony- N &
mously by taking the picture from W %WA

straight above. That gives the idea that

they are being watched.”
(Photo: Sam Rentmeester)

a d

o the global population,

the per capita capacity for digital
information storage has roughly
doubled every 40 months since
the 1980s. According to Wikipe-
dia, 2.5 exabytes (1018) of data
were created every day in 2012.
Three years before, the amount
of digitally stored data from sour-
ces like social networking sites,
smartphones, remote sensing
devices and government surveil-
lance was estimated at 500 exa-
bytes. According to a calculation
by a journalist from The Guardi-
an, if all of this data were to be
printed in books it would make
10 stacks reaching from Earth to
Pluto. So we are clearly justified
in using the term ‘big data’. All of
this data presents opportunities
to gain new insights into econo-
mic trends, disease prevention,
crime fighting and other areas.
Nevertheless, the anal
that data requires
2014, the ink Tank

identified
scientists in the 1
In the effort to ir
students in the fie
Tank participants are
the first workshop on dat
science. In Delta Maga
Sabine Roeser, Chair o
Human Research Ethic
Committee at TU Delft
against forgetting the oth
of the data mines: “They o
involve privacy—sensitii e
mation. It is also importz
consider how we can be ¢
that everyone from wh
data were collected ha
informed consent. Th
aspects of working with
are largely an unexplo
ry’. In this issue of De
we explore how TU De
applying big data to s oci
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PHOTO: SAM RENTMEESTER

robof

Decelerating a robot arm
converts motion into heat. An
ingenious spring mechanism,

which can store up to 80% of
the kinetic energy, is making
robots more energy-efficient.
The buffering coupling deve-
loped by ir. Michiel Plooij and
his colleagues in the 3mE
faculty is the size of an espres-
so cup. The patented invention
contains a spring in the middle,
with the axles of a

differential mechanism on
either side. By locking one of
the axles at the right time,
the resilience slows down
the motion. When it is time
for the robot arm to return —
repetitive motion is
characteristic of robots —
the extended spring sets
the arm back in motion,
after which the electro-
motors resume control.

=

with light

fthe technical computer scientist Lennart Klaver has his

way, cars will soon be talking to their fellow road users

through their headlights and tail-lights. This will take

place through a type of Morse code, but at such high

frequencies that the flickering cannot be seen by the hu-
man eye. Klaver: ‘Nearly all cars now have LED lights, and
these can communicate information. For example, they
could signal the speed at which the car in front is braking,
allowing your car to adjust its own speed accordingly. One
nice thing about light is that it can be directed. Thisis a
very positive characteristic for network technology, as it
translates into energy conservation. It makes a difference
whether light (i.e. information) is directed towards a single
receiver or towards the entire surrounding area’.

PHOTO: SAM RENTMEESTER

Driving straight through
the Saharato Dakarin
aclapped-out old car:
thar takes guts. Master's
students of Construction
Management and Engi-
neering Rufger Henseler,
Xander van Schie and
Terry van Roode are
competinginthe annual
_ LY Amsterdam Dakar Chal-
ALews Jf . lenge. If they reach their
A A N destination, they will sell
their car. The proceeds
willgoto agood cause:
Solar Foundationthe
Gambia, which provides
lighting for classrooms.
Thetriodepartedon
TFebruary.
feammystery.l

PHOTO: MARCEL KRIJGER

Cynthia Liem (EEMCS) has come up with an app designed to
attract a new, younger audience to symphony concerts, currently
the preserve of an ageing population. At special ‘bring your tablet’
events in the concert hall, pop-up messages will provide infor-
mation about the music. It is hoped that this will appeal to young
people. The programme is named Phenicx, an acronym for
Performances as Highly Enriched aNd Interactive Concert
eXperience. It is also possible to follow the score on the tablet,
keeping time with the performance. The app is a technological
feat developed by the Johannes Kepler-universitét in Austria.

As Jaco Jansen (IDE) explains, black soldier flies contain lots of
protein and better fatty acids than meat, along with iron, zinc and
other minerals. He would like to put dogs on a diet of insects, which
would make a difference of 50% in their meat consumption. ‘The
black soldier fly is one of the best bio-converters in the world’.
Jansen designed a compost bin that can be downloaded from the
internet and printed using a 3D printer. The company Protix pro-
vides the fly eggs, the larvae eat their fill of compost and, after a
week or two, you will have a collection of larvae. You can put the-
se in the freezer and grind them up to make a healthy animal feed.

Researchers at the wind tunnel are using soap bubbles to chart
air currents. Two decades ago, American researchers attempted
to do so, only to conclude that the helium-filled soap bubbles had
not followed the air current with sufficient precision. As a result,
the method was written off. Prof. Fulvio Scarano and Dr Andrea
Sciacchitano of the AE faculty are now using very tiny bubbles
(0.1 mm) that do remain captive in the air current. Thanks to the
laser light reflected by the bubbles a very precise 3D record can
be made of the air current. Until recently, this technology (parti-
cle image velocimetry, or PIV) was restricted to volumes equiva-
lent to the size of an iPhone. It can now accommodate volumes
up to the size of abeer crate.

PHOTO: ROYAL CONCERTGEBOUW ORCHESTRA
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A fingerprint is more than just the pattern of lines
that our fingers leave behind. The print also con-
tains many biochemical substances: DNA, oils, ami-
no acids. According to the Dutch Forensic Institute
(NFI), these substances combine to form a chemical
fingerprint that can also provide considerable infor-
mation about a perpetrator at a crime
scene. Researchers from the NFI
will be collaborating with TU
Delft researchers from the
ChemE/Organic Materials .
and Interfaces research group /i’
(Applied Sciences) on a small ilrilll I|I
device that can detect these il
materials at the scene. E:

J!:I'_:l.;._ \

Smoke from forest and savannah fires in Africa
absorbs much more solar radiation than was previ-
ously thought. This has become clear from analyses
conducted by researchers from the Royal Netherlands
Meteorological Institute (KNMTI) and TU Delft on
smoke measurements made by the SCTAMACHY sa-
tellite instrument. The scientists have recently
published their findings in Geophysical Review Let-
ters. The research results are an important step for-
ward in climate research, as it will make it possible

to more effectively incorporate the radiation process
between clouds and smoke in climate models.
Sciamachy is a German-Dutch-Belgian satellite
instrument aboard the ESA satellite Envisat.

PHOTO: NASA

Doctoral candidate Shouen Zhu is making millimetres of high-quality
graphene for a fraction of the current price. Meet the man who would
like to bring graphene out of the lab and onto the street. Until now, the
most common method of producing the single-layered carbon has
involved an endless process of peeling off pencil marks. Before any of the
grandiose promises associated with this material can be realised, it will
need to be quite a bit less expensive. ‘A small piece currently costs €1000.
In afew years, I think the price can be around €1".

On 11 June 1962, three prisoners would indeed have been possible
escaped from the heavily guarded  and that the best time to depart
prison island of Alcatraz, to the from Alcatraz in a boat that night

north of San Francisco. The fate of ~ would have been around 23:30.
Clarence Anglin, John Anglinand ~ According to this scenario, the
Frank Morris remains abigriddle: ~ convicts would have landed just
did they survive their journey with  north of the Golden Gate Bridge.
their rubber boat (which they had

pieced together themselves) and,

if so, where did they land? Dr

Olivier Hoes, ir. Rolf Hut (CEG)

and Fedor Baart, a hydrological

engineer from Deltares, think that

they may have found the answer.

They investigated the mystery

using a flow model for the San

Francisco Bay. Their simulation

work indicates that an escape

PHOTO: JOS WASSINK

Definition of big data developed by
the National Think Tank




f'ﬂ DELFT  NOJ
9542 DUTLOOK \147CH 205

THEMEb%LdaJZp BOTOS S FATEESTR

Dazzling dafa
shownmremsmacnnn

Anew fechnique forimaging biomolecules is generating
more dafa than pathologists can handle. Dr Raf van de Plas
of 3mE is developing algorithms for distilling useful
information from terabytes of data.

he screen displays hundreds of tiny images of a
mouse in longitudinal cross-section. Although
they look alike, each one is unique. Each image
shows the distribution of a particular protein,
and each protein is separated from all others
because it has a slightly different mass. “The set
consists of 2000 images, each containing 122 thousand
pixels’, explains Raf van de Plas. ‘Each image shows
the distribution of a certain molecule. This image
shows that this molecule is less common in the liver,
but more common in the intestines. And this molecule
does not occur in the brain, although it is present in
the skin and bones’.
The images are the result of a new imaging technique
known as Mass Spectrometry Imaging, or MSI. Mass

FEFEEPP

=

spectrometry is a commonly used analytic method
that ranks molecules according to their mass. It is used
in the identification, quantification and profiling of
isotopes, molecules and molecule complexes in very
small quantities of chemical and biological mixtures.

Crystal layer

Although the principles of mass spectrometry have
been known for a century, it is only relatively recently
that it has been possible to apply the technique to
larger quantities of biological molecules (e.g. fatty
lipids and proteins). In the past, the problem had been
that the process of ionisation, which is necessary to
separate molecules from there surroundings and apply
a charge to them, would cause large biological mole-

cules to be broken into pieces. In 2002, researchers
received the Nobel prize in physics for an invention
that made it possible to use mass spectrometry to exa-
mine biological macromolecules intact. In essence, the
invention involves coating the biological sample with
alayer of crystal, which absorbs the energy of the UV
laser and transfers it to the underlying tissue. ‘It could
be compared to the crumple zone in a car’, explains
Van de Plas, in reference to the technique known as
matrix-assisted laser desorption ionisation (MALDI).
‘Without the crumple zone, the shock would break
the bones in your body. If the energy is distributed,
however, you come out without a scratch’. This has
also proven to be the case for biomolecules in a sam-
ple. They are released, receive a charge and are sorted
and counted by a mass spectrometer according to their
mass.

Petabytes

The spectrum of molecule mass ranges from 500 to
30,000, with a maximum resolution to distinguish be-
tween the various molecules. For each location of at
least 5 x 5 micrometres in the tissue, the technique re-
gisters all detectable molecule masses across the
entire spectrum. A slice of mouse brain measuring

1x 2.5 centimetres could easily generate 1.5 terabytes
of raw data - for a single experiment on one strip of
tissue, that is 1.5 times more data than could fit on the
hard drive of an iMac.

Although MSIis currently used
primarily as atool for research it also
has clinical applications

This is only the beginning, however, because one
measurement is not enough. Multiple records of the
same mouse (technical replicates) are thus needed, al-
ong with multiple records of different mice (biological
replicates), as it is impossible to conduct research and
draw conclusions based on a single measurement from
a single mouse. Comparisons between healthy mice
and diseased mice are needed as well. It would also be
nice not to be limited to a single 2D cross-

section, but to have a 3D volume consisting of a hund-
red cross-sections. The size of the datasets generated
with this technique could thus amount to several peta-
bytes (millions of gigabytes).

A llllTI.lIllI(

Machine leaming

Van de Plas completed his engineering degree in
Leuven, where he also earned a Master’s degree in
artificial intelligence, as well as a doctorate. He then
started to work at the Mass Spectrometry Research
Center at Vanderbilt University in Nashville,
Tennessee. He has recently become active as an
assistant professor within the Numerics for Control
and Identification group at the Delft Center for
Systems and Control (3mE faculty). In this facility,

he is focusing on the development of algorithms that
could derive useful information from gigantic datasets,
like those from MSI. One of the directions that he

is pursuing in this regard is machine learning. In
machine learning, the computer interprets such
matters as the distribution of proteins according to

an anatomic atlas, stating in medical terms whether
the quantity of particular molecules is increasing or
decreasing in a particular organ. Another approach is
that of correlated behaviour. If a researcher is intere-
sted in an increase or decrease of a particular protein,
Van de Plas can show which other substances are
associated with that protein, as their concentrations
show a simultaneous increase or decrease.

Although MST is currently used primarily as a tool for
research, it also has clinical applications. One example
is the pathological tissue studies conducted in tumour
operations. Here a pathologist assesses a piece of
tissue in order to determine whether all of the edges
of the surrounding the tumour material that has been
removed consist of healthy tissue - if so, the tumour
has been removed successfully. Van de Plas: ‘In some
cases, MST also reveals chemical changes in tissue that
appears healthy to the naked eye’. Pathologists could
make better assessments if they also had access to this
biochemical information.

Caprioli RM, Spraggins J, Vande Plas R. (Vanderhilt University)

9
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Fishing in governmental data

Anopen datalab confaining allinformation about cifizens with regard fo the government -
Stefan de Konink thinks this would be a nice festing ground for defecting fraud.

or example, consider the data
from North Brabant from
the past five years: data from
the Tax and Customs Admi-
nistration, driving licences,
municipal basic registration,
the Employee Insurance Agen-
cy (UWV), citizen contacts with
the police, vehicle registrations
—in other words, all interactions
between citizens and the govern-
ment. Only the names have been
deleted and the citizen service
numbers encrypted. 30-Year-old
computer scientist De Konink
estimates that this would amount
to about 1 terabyte of data for one
province. .
‘There are open datasets (e.g.
Facebook, Twitter and LinkedIn),
and there are closed datasets, in-
cluding those of the municipality
and other government bodies,
but there is no testing ground in
which all social data are brought
together. Where this does occur,
it is in the context of secret servi-
ces. I think that it would be bet-
ter to have this type of research
conducted within an open acade-

mic environment, based on clear
questions regarding what is to be
investigated, with clear indica-
tors as outcomes’.

This is not allowed under the
Data Protection Act. The provi-
sion that data must be ‘bound to
specific purposes’ prevents us
from drawing connections
between sources (e.g. driving
licences and vehicle registrati-
ons). De Konink would like to re-
ceive a local exemption from this
law, which would allow him to
‘go fishing’ for interesting ‘indica-

I rather monitor the
government than helpthe
government monitor me'

tors’ within a closed network.
Examples of such indicators
would include the registration

of dozens of vehicles at the same
address, foundation directors re-
ceiving benefit payments, dozens
of citizen service numbers linked
to the same IP address and the re-
gistration of hundreds of compa-

They could develop algorithms for filtering out vehicle thieves, benefit fraudsters and front men.

nies in the same 20m2 office.

The data lab envisioned by

De Konink would allow compu-
ter scientists to search for rela-
tionships between actual data.
They could develop algorithms
for filtering out vehicle thieves,
benefit fraudsters and front men.
Such connections do not consti-
tute evidence - it is conceivable
for someone to have 12 cars in the
backyard as the result of a hobby
that has got out of hand - but they
could provide a starting point for
investigating officers from the
Fiscal Information and Investi-
gation Service (FIOD) or the Tax
and Customs Administration.

De Konink has received funding
from the platform for research
journalism, Transparant Neder-
land, to establish such a data lab.
The Netherlands Press Council is
also interested. ‘I'd rather moni-
tor the government than help the
government monitor me. A better
Public Records Act would be
helpful in this regard’. @

Het KNMI-meetstation voor Rotterdam staat net buiten e Stad, waar het alfijd iets koeler is danin de bebouwde omgeving.

Predicting overheating

The temperature ina house affects the health of those wha live there. To learn more about inferior temperature,
scientists installed a thousand femporary sensors in Rofterdam.

document the temperature in our country, the Royal
Netherlands Meteorological Institute (KNMI), has set
measuring stations in many places. The one for Rotter-
dam is located just outside the city, close to the airport,
where it is invariably slightly cooler than it is in the built
environment. We therefore do not know much about the heat
of either the port city itself or the buildings within it.
Such knowledge is relevant. For example,
when temperatures are higher, the death
rate amongst people 75 years of age and
older increases, and the birth weight of
newborns is lower. For this reason, Alex-
ander Wandl and Frank van der Hoeven
from the department of Urbanism (Ar-
chitecture and the Built Environment)
are conducting a more precise investigation of how tempe-
rature affects the health of Rotterdam residents. They would
also like to explain why it is warmer in one part of the city
than itis in the other.
They sent students into the city to install 800 sensors in
households and 200 in public spaces. After each sensor had
recorded the interior temperature every five minutes (both
night and day) for two months, the scientists were able to
compare the data. Wandl: ‘What I found most surprising is
the overwhelming amount of data. I received no fewer than

At night the western part
of Rofterdam remains
E_B degrees Warmer l'han mains warm in the houses as well’. What

intherest of thecity,

18 million data points. At first, my software was unable to
process them.

Results from the analysis of the big data showed among other
things that at night, the western part of Rotterdam remains
5-6 degrees warmer than it is in the rest of the city. ‘In the
Spangen and Bospolder communities, it does not cool off at
night’, notes Van der Hoeven. ‘This is because of the high
building density and paved surfaces in
these communities, which absorb a great
deal of warmth during the day and re-
lease it again at night. This means it re-

can be done about it? ‘In the Netherlands,
when we make buildings energy-efficient,
we pay attention only to the situation in
de winter, while we should also make sure that no energy is
needed for cooling in the summer. The municipality could
help in this regard by having more water and trees in the city’.
To be able to better monitor the relationship between the
energy-efficiency of buildings, the heat in the city and the
health of younger and older people, the researchers would
like to conduct permanent measurements of interior tempe-
ratures. ‘But that is a dream for the future. At this point, we
are appealing for large-scale collaboration through
crowd-sensing’, explains Wandl. @
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Predicting traffic

Nearly all of the vehicle traffic in the Netherlands is registered
confinuously. Inthe computer [ab of Prof.ir. Hans van Lint,
researchers are using this source of big data for mathematical
models that describe and predict raffic.

- ‘Socialmediaand
observation Systemsin

vehicles can provide
- confext’

n the DiTT lab (Delft integrated

Traffic & Travel Laboratory), we are

collecting as many data as possible

on traffic and transport to serve as a
foundation for simulation models of va-
rious scales’, explains the Professor of
Traffic and Transport Simulation. The
data that Van Lint is collecting come
from various sources, including the in-
duction loops in the road which measu-
re the presence and speed of vehicles.
‘Another source is data from the vehi-
cles themselves. More and more cars
are equipped with loggers, which trans-
mit data periodically. This functionality
is also included in many apps, including
the popular Flitsmeister’.
The DiTT lab is also the research labo-
ratory for the the National Data Ware-
house for Traffic Information (NDW).
All data from the road network in the
Netherlands are brought together in
this context. In addition to the data
from the loops, it includes data on road
construction and the locations of acci-
dents, as well as data on weather con-
ditions and major events. “This should
yield smart tips that would be useful to
road authorities, municipalities, pro-
vinces and services providers (such as
the ANWB)’.
Van Lint gives the example of a pro-
vince that would like to improve traf-
fic safety. ‘They first want to identify
accident hotspots and the factors that
are associated with them. These could
include events or local weather condi-
tions, possibly even in relation to each
other. In the ideal situation you would
have a map containing all datain a
form that can be run backwards and

forwards in order to determine how
such situations emerge and how con-
ditions change during the situation.
This is what we will be building’.

In the meantime, the researchers have
learned how traffic flows and how
tailbacks are formed. However they
have less insight into motorists. ‘Social
media can provide contextual infor-
mation, as can observation systems in
vehicles. These systems record acce-
leration, braking and steering beha-
viour, and they film what the driver

is looking at. These data can be used
to create predictive microscopic traf-
fic models. The combination of these
models with studies of behaviour in a
driving simulator can contribute to the
improvement of theories and models
of driving and travelling behaviour’.
The DiTT lab is receiving support
from the ICT company CGI, which
provides and configures the necessary
hardware and software. “‘We have se-
veral racks of servers here’, explains
Van Lint. “The server that we will be
using next year is in a refrigerator at
CGI.Itis an IBM Netezza, a monster
of amachine, with 256 processors
coupled to dedicated hard drives.
That thing is fast enough to run expe-
riments on all data from the road net-
work in the Netherlands for an entire
year in no time at all’.

Van Lint has applied for funding from
the European Research Council
(ERC). ‘It would be great if I could re-
ceive that grant. Then we’d be able to
couple two driving simulators to the
system, and I’d have enough money to
add more doctoral candidates’. )

The city of the future will solve problems by collecting data in many
different ways. The newly established Amsterdam Insfitute of Advanced
Metropolitan Solutions (AMS) is focusing on this.

ithin this institute, TU
Delft is collaborating
with Wageningen UR, the
Massachusetts Institute
of Technology (MIT) and
other partners. The participating
parties will be providing education
to students, in addition to conduc-
ting multidisciplinary research.
For example, data on flooding can
be obtained not only from classic
weather stations, but also from
sensors on lampposts and umbrellas,
as well as from data collected by
citizens. Smart processing of
these data will improve the ability
to intervene. Many other interesting
fields of research are conceivable as
well. For example, waste companies
are interested to know where rub-
bish ends up. This has already been
examined in the United States,
using RFID tags to trace the route of
waste. The researcher Carlo Ratti
(MLIT) spoke about this recently
during the opening of the AMS.
Measuring air quality and fighting

traffic congestion also play a major
role. ‘Big data are extremely
important for all of these

topics. We are collecting a large
amount of data in order to conduct
research, to map the city and to
demonstrate the effects’, explains
Paul Althuis, a member of the AMS
board and director of the TU Delft
Valorisation Centre.

Amsterdamis large enough

focollectagreat deal of data

and small enough foremain
manageable

Beginning in 2017, the AMS will
also be offering educational pro-
grammes. ‘At that time, we will be
launching an independent Master’s
degree programme in Amsterdam’,
notes Althuis. ‘We would like to
attract both Dutch and internatio-
nal students. After they take their
degrees, we hope that they will stay

in the Dutch capital and start their
own companies based on innovations
for intelligent cities. This would ge-
nerate interesting applications’.
According to Althuis, Amsterdam

is an excellent location in which to
look for potential to deploy big data
in initiatives related to intelligent
cities. The city is large enough to
collect a great deal of data and small
enough to remain manageable. The
study in Amsterdam is intended as a
springboard. ‘Things that work here
could be applied in larger cities, like
Rio de Janeiro or Shanghai’.

The AMS was established with

an investment from the City of
Amsterdam. In the coming decade,

the city will be investing € 50 million.

Althuis: ‘The universities of Wage-
ningen and Delft have signed a con-
tract pledge to raise € 200 million in
public and private investments. We
are working closely with various
companies, including Shell, KPN
and 1BM”. @
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Point clouds

Point clouds yield highly detailed information. For example, the second Dutch
Elevation Dataset (AHN2) is So precise that even lampposts are visible. This degree
of detail demands alarge amount of storage and calculation. For this reason,
researchers are working fo develop several solutions using efficient

datamanagement.

The size of the AHN2 is gigantic;

in all, it contains 640 billion data
points. ‘In the future, we will have
datasets containing tens of trillions
of data points’, states Professor of
GIS Technology Peter van Oosterom.
He shows an image of a round-
about, resembling the Street View
on Google Maps. ‘There are so
many separate points that it is al-
most like a photograph. The point
clouds are not easy to store in da-
tasets, due to their size. It would be
very convenient to be able to com-
bine data. For example, the AHN2
could also show the owner of a
building or select the high points
along the route of a railway line’.
Van Oosterom and his colleague
Oscar Martinez Rubi, on second-
ment from the Netherlands eScien-
ce Center, are investigating various
solutions for improving accessibi-
lity. ‘For example, one solution in-
volves the spatial clustering of data
using so-called Morton or Hilbert
code. We use a code with a value
close to that of another code, which
means that the associated points

are also in close proximity to each
other. This a a smart mathematical
trick.

The researchers also know that
the transmission of data could be
improved by transmitting the most
characteristic points first. ‘For
example, the highest and lowest
points could be sent first, preven-
ting the transmission of redundant
data and giving the receiver an
initial image of the surroundings’.
Van Oosterom and Martinez Rubi
are also examining the desired and
effective levels of detail. As anyone
requesting information from the
AHN?2 can seg, in 3D, everything
that is close by is highly detailed,
while objects that are farther away
are much more vague. Van Qosterom
is investigating whether it would
be convenient to classify files ac-
cording to their relative importan-
ce. For example, he assigns greater
importance to the highest and lo-
west points. ‘With these and other
adjustments, we hope to make the
data much more accessible’.
pointclouds.nl
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Weather fa (lar ar sreg

Heavy rainfall can lead o flooding in cities.
Inorder to prevent damage, it is necessary fo
know how much rain falls and where.

Dr Marie-Claire ten Veldhuis is investigating
reliable ways of collecting this type of data.

ities in the Netherlands can be
characterised by more and more
paved surfaces, fewer green spa-
ces and less open water. Anyone
can see what happens during a
cloudburst: the sewers are unable to
cope with the enormous amount of
water, drains overflow and streets and
cellars become flooded. The warming
of the North Sea is expected to increase
the frequency of flash flooding in the
Netherlands.
Ttis time to find solutions that are ca-
pable of coping with such peak loads.

First, however, we need to identify the
places where these solutions are nee-
ded. In other words, we need to know
where the rain actually reaches the
ground, and in what quantities. ‘We
currently do not have enough informa-
tion about that’, explains Assistant
Professor of Urban Water Systems
Marie-Claire ten Veldhuis, of the
Department of Water Management
(Civil Engineering and Geosciences).
Weather stations, rain radar and a mo-
bile app are expected to change this
situation.

Ten Veldhuis is currently testing 20
weather stations on the campus in
Delft. These types of stations are never
installed in cities, because they would
be too close to the built area, according
to the rules set by the World Meteorolo-
gical Organisation. ‘But for urban water
management, they do need to be builtin

e

£

the city. We are investigating how many
weather stations are needed in order to
generate a representative image’. Sever-
al primary schools in Delft are partici-
pating in the project as well.

After the testing phase, weather stati-
ons will also be installed in Rotterdam
and Amsterdam. Ten Veldhuis plans

Ten Veldhuis wants fo use
people as rain gauges

to combine the data generated by the
stations in Rotterdam with those from
the advanced rain radar, which the City
of Rotterdam installed on the Nationa-
le Nederlanden building this year, in
collaboration with the department of
radar expert Herman Russchenberg.
This system is capable of measuring ra-
infall by street, at a height of 150 metres
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above the ground. It is not able to esta-
blish with any certainty where the most
raindrops hit the ground. The influence
of the wind is difficult to predict, as the
wind is affected by buildings. For this
reason, Ten Veldhuis wants to use
people as rain gauges in Amsterdam - a
system she refers to as citizen sensing.
Participants receive an app with which
they can report how much rain is falling
(or has fallen) in their streets. Ten
Veldhuis developed this app in collabo-
ration with the intelligent systems
group (Electrical Engineering, Mathe-
matics and Computer Sciences). Her
Bachelor’s students will be testing it. ‘In
this way, we hope to combine a large
amount of information, which can then
be used for modelling’. The ultimate
goal is to develop something that will be
of benefit to everyone: weather radar at
streetlevel. @
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The end of piecemeal research

According fo the Netherlands Organisation for Scientific Research (NWO), both publications and the data underlying them should be

accessible to everyone. Where will you store your data? How will you make them searchable? How will you make them suitable for re-use?

Scientists will have fo answer these three questions in order fo qualify for the € 1.5 million NWO grants known as Vici granfs.

Atmosphere researcher Prof. ir. Herman Russchenberg
(CEG) approves of the NWO’s philosophy. ‘But it takes
time to make data accessible. Data cannot be used by
others unless they are equipped with good meta-

data. At Cabauw in Lopik, we are conducting research
on the atmosphere. We have to make sure to provide
good documentation of the context in which we per-
form measurements (e.g. wind direction and the set-
tings on the instruments). This is quite complicated’.
He continues, ‘A 20-year measurement programme al-
lows us to research good agreements with each other’.
‘When individual researchers develop new measure-
ment techniques, however, it can quickly take on a pie-
cemeal character. Then you have to decide for yourself
how to ensure that the data can be used by others. And
we should also give much more consideration to file ty-
pes. No one works with floppy disks anymore’.

Prof. Alan Hanjalic (EWT) predicts problems. He is de-
veloping algorithms for making video files searchable.

‘We need huge mountains of video files in order to test
algorithms. We are dependent upon Google, Yahoo

and other companies in this regard. They make data
available to us if we can help them. We can subsequently
make the algorithms that we develop open to the public,
but not the data underlying them, as these data belong
to the company’.

Dr Johan Molenbroek, an ergonomist in Industrial
Design Engineering, is a staunch advocate of open data.
Lastyear, he was awarded the data prize from the
Research Data Netherlands foundation for developing
Dined, a database for designers concerning variations
in human dimensions within the Dutch population.
Privacy is a thorny issue. ‘How can we ensure that
people who have been photographed are not recognisa-
ble? We can’t simply post these three-dimensional
images on the internet. I've made the people unrecog-
nisable by using Photoshop to remove certain layers
from the photos without affecting their usability’. @

TU Delft data scientists are on their way

According to the National Think Tank, the Netherlands has a shortage of data scientists.

are on their way. Where will they be

Professor of Web Information Systems Geert-Jan Houben has noticed this as well Almostevery  2ble to work once they have their

Master’s degrees? ‘The possibilities

day, he s called by companies who are willing fo pay for knowledge and talent from TU Delf. are endless: they can work for

insurance companies, education

he university is responding offering their own basic modules, institutions, hospitals, transport
tot this with the Delft Data from which students may choose companies, energy companies,
Science research program- five. Examples include modules in government agencies and, obvious-
me and by launching a new pattern recognition, cyber security  ly, many areas of research’, replies
Master’s track in September: analysis, software architecture, data Houben. W

Data Science & Technology Partof  visualisation, multimedia compu-

the Master’s degree programmein  ting and web science. The Faculty

Computer Science, this track focu-  of Electrical Engineering, Mathe-

ses on the analysis and use of the
enormous quantities of data that we
generate. The tasks of a data scien-
tist consist of grouping these data,
converting them to other formats
and creating methods for analy-

sing them. Students wishingto fol-  matics and Computer Sciences is
low this Master’s track have many collaborating with other faculties.
options: 10 research groups are So the data scientists from TU Delft
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Vision

‘It something is free onthe internet, you pay for it with your personalinformation’ according to the philosophy
professor Jeroen van den Hoven. Heis serving on acommittee that advises the Royal Netherlands Academy of
Arts and Sciences (KNAW) onthe ethical and legal aspects of computer science research.

‘In principle, data should be open to the extent
that they yield useful information in the com-
mon interest’,
asserts Van den Hoven.
The Royal Netherlands Academy of Arts and
Sciences (KNAW) would like for there to be
guidelines for research in this hi-tech domain
using apps, internet, Facebook, Twitter and
software (e.g. for facial recognition and emotion
detection). In the future, will we see a shift
towards restrictions on the generation of
all these data? Van den Hoven thinks
that we will. “You could allow a criti-
cal group to examine what you are
planning to do with your research.
If the risks are too great, you will
have to do something else’.
This would thus mean stricter
assessment by the Netherlands Or-
ganisation for Scientific Research
(NWO) and universities, or more
intelligent solutions (e.g. data
minimisation, academisation or
problematisation). ‘You don’t have
to know who was whom and who
was where in order to study patterns
of behaviour. Make technology such
that it helps to prevent problems (e.g.
with passwords, authorisation, deleting
data after a certain time and saving
log-in data. It is funny to see that
information technology is also being
increasingly used to determine
whether big data are being abused
(for example to investigate whether
bank loan applications are turned
down in particular postal code areas).

Sousveillance: the watched watching
the watchers’. @

onstant streams of data can reveal the
most fantastic patterns. For example, they
canreveal the spread of communicable
diseases, the extent of confidence in the
economy or how many people are with-
drawing money from ATMs at a given time.
What Prof. Jeroen van den Hoven would like
to say is that the big data revolution will help
us to understand society.
There are also disadvantages, however,
notes Van den Hoven. Privacy is becoming
an enormous problem, and the current
European laws are inadequate. One of the
core principles is that permission is always
required for using data. ‘But this is fighting
alosing battle. Companies want to know
everything there is to know about you. As
arule, if something is free on the internet,
you pay for it with your personal
information’.
We also play into this by granting all
sorts of permissions to apps. Van
den Hoven therefore expects
anumber of Snowden mo-
ments. ‘America lost a large
share of it cloud market after
Snowden. This data world is .
also bound to experience its
own Chernobyls and
Fukushimas. In response to Fu-
kushima, Germany declared that it
would stop using nuclear energy’.
Van den Hoven sees another threat
in the area of security. If we can see
the most convenient way to get rid of
a virus, maybe we could also find the
most deadly route that it could take.
Furthermore, if data are so valuable,
who should be able to profit from them?
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‘It’s been a battle,
even with myself’

Thanks fo his falent and his vision thatoffen clashed head-on with the
spirit of the fimes, Jo Coenen has really made his mark on architecture.
As animpassioned professor in the faculty of Architecture,

ne was able fo achieve greaf things.

AUTHOR JOOST PANHULISEN PHOTOS SAM RENTMEESTER
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Profir. Jo Coenen
(Heerlen, 1949)
studied architecture
and fown planning
af TUEindhoven. He
established his own
architects firmin
1980. Coenen also
worked as a professor
atKarlsruhe Univer-
sity of Technology.
In 2001, he became
professor of public
buildings in Delft,
Some years later he
sefup aninfluential
researcharoup
focusing on modifi-
cation, intervention
and fransformation.
He alsomade a
name for himself as
aninnovative Chief
Government Architect.
His architects firmin
Maastricht opened
up studiosinin Berlin
(1999), Amsterdam
(2002), Milan (2007)
and Bern (2012).
Since 2014, he
has been director
and curator of IBA
Parkstad, whichaims
fo boost his native
region by developing
sustainable projects.

Were you interested in architecture from an early age?

“T was definitely intrigued by some of the local
buildings. In the 1950s, my parents took me to
buy clothes at the Glaspaleis (Glass Palace), a
department store in Heerlen. Forty years later
with Wiel Arets, I returned to that superb buil-
ding - by then horribly disfigured by disastrous
renovations - to restore it and transform it into

a culture centre. Even at the age of eight, I could
not fail to be impressed by the entrance hall. Of
course, I had no idea what architecture was. That
was something that came gradually. I have often
since wondered: what on earth have I got myself
into?” (he laughs)

Do you regret becoming an architect? That will come as a
surprise to many.

“So far, it has been quite a battle. Also with my-
self, of course. But the main cause of the conflicts
was that I wanted to be a craftsman as well as an
architect. As an architect, it is your job to create
the conditions for people’s well-being and that
involves responsibilities. It may seem a simple
principle, but if you stick to it, it can lead to difh-
culties.”

Difficulties?

“Let me give you a practical example. If you
discover that your design for an apartment block
is about to be built in such a way that no daylight
whatsoever reaches into the entrance hall, you
will move heaven and earth to make sure a win-
dow is installed after all. But if, at a construction
meeting, you discuss humane architecture and
the importance of daylight in a building, some
people will dismiss it as ideological bunkum. The
third time you raise the issue, you are told that
you will need to modify the plan — and remove
the window - and that refusal could mean you
will not be paid. I learned some very expensive
lessons during meetings like that. If you embrace
this view of architecture, you are not likely to
earn much money.”

Why? Because you earn yourself a reputation for being
difficult that deters clients?

“That is part of it, yes. But mainly because, during
the construction process, you are continually at-
tempting to include the window in the plan, in a
way that is acceptable for all parties. It can take

weeks of careful thought. Afterwards, your client
can say: I did not ask for that, so I refuse to pay
for your time! I wanted to tell students about this
kind of day-to-day practice. Because I know that
young architects sometimes think they will beco-
me famous and not face this kind of problem. But
that often turns out to be an illusion.”

So the opinion of an acclaimed architect has no weight?
“Not everywhere. People will say to you: We need
to earn money from your product. Itis a case of
selling architectural plans as if they were toi-

let rolls. That is also how I put it to students. To
make it clear to them what kind of clients they
will soon have to deal with.”

Soisit different in the Netherlands than elsewhere?

“Yes. In countries like Germany, Switzerland,
Spain and even Belgium, the respect shown to me
as an architect is many times greater than here. If
you raise something like this at a Dutch construc-
tion meeting, you will not be popular. It is seen as
arrogance.”

Today, would you still have opted for architecture?

“No.” Coenen hesitates for a moment. “Let’s put it
another way: perhaps. But I would have had
serious doubts.”

As well as buildings, you have also designed whole city
districts, such as Céramigue in Maastricht and
Wilhelmsburg Mitte in Hamburg. What did it feel like

being asked to design a whole city?

“That city - a satellite of the Indian metropolis
Bangalore — was never built in the end. There
were issues with land speculation and expro-
priation from farmers, and the Prime Minister,
the driving force behind the project, lost office.
But it was an interesting exercise working on that
scale. My design, inspired by a variation on the
Amsterdam cityscape, was rudimentary. It was a
gigantic project: a city with a million inhabitants
was expected to emerge from the ground in just
five years. It was not possible to move the dead-
line. That caused me some inner conflict, because
the pressure of time threatened to turn my design
into a blueprint cast in concrete, with no room for
modifications or new ideas.”

In your valedictory address, you explained how you have
decided in the end not to work as an architect in countries
like China and India, because you have insufficient under-
standing of the cultures, being European. But would Asian
megacities not actually benefit from the urban design
vision of an outsider?

“I did not rule out Asia completely. They could
certainly use our knowledge and experience, and
an agency in Asia would be an interesting venture
for us. But if we ever go to work there, it will need
to be in close alliance with local partners: archi-
tects, urban designers, architecture faculty pro-
fessors. They have a much better understanding
of the context”

As a professor, you enjoyed teaching individual students
the most. Why?

“Ttis not possible to convey every aspect of the
subject through books, readers, lectures etc.
Designing is not only about technique, it is also
a question of attitude. As a designer, you have

to make decisions and choices all the time. Eve-
ry student struggles with that. I might even say
every designer. It is important for the student to
be given mental support in that quest. At certain
crucial and decisive moments in the design pro-
cess, the student needs to make enormous leaps.
That is when you need a mentor who under-
stands the process and says: You are not going to
fall. I will help you. That is the essence of
teaching. Ilearned it from my father”

You also mentioned your father in your speech: ‘a political-
ly and socially committed teacher of didactics’

Where did he teach?

“He taught in an earlier version of teacher-
training college. Teaching people who would
later become teachers themselves. So I learned
the basics in didactics at home. My father himself
studied in Tilburg at Catholic teacher-training

college, taught by professors who used bulky
books. He learnt philosophy, religious education,
pedagogy - all with strong emphasis on social
commitment. I am currently studying his gra-
duation thesis. It explores miners’ families in
Limburg, and the dangers of poverty, including
spiritual poverty. He wanted to explore the best
methods for effectively combating poverty.”

‘Designingis not only about
fechnigue, itisalso
a question of aftitude’

A socially committed environment then.

“One evening in our house, important seeds were
sown for the Radical Political Party (PPR), an
offshoot from the Catholic People’s Party (KVP)
that would later become GroenLinks (the Dutch
Green party). In a living room in a small miner’s
house. I don’t want to become sentimental about
it, but I was raised in a tiny house in a Limburg
mining community. The mine railway was next to
our front door, and you could hear a cargo of coal
from the state mine trundling past every ten mi-
nutes. The noise was truly thunderous.”

Making sketches is an essential part of the design process
for you. Was your father good at drawing?

“He was a captivating storyteller, who drew the
most beautiful illustrations on the blackboard

in different coloured chalk. Eventually T star-

ted doing the same, drawing on the board. By

the way, when I started teaching, my father also
spent years giving me extra lessons in didactics.
He taught me to keep a close eye on who you are
teaching and whether they are capable of coping
with the level of the material. He also taught me
to respect people who may not be able to con-
jugate every verb accurately, but who are born
craftsmen, with practical intelligence. A person is
avessel, full of unsuspected talent and potential
and it is your job to awaken those talents. That is
how he putit.”
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‘He had not been at the faculty for thir-
teen years. The old building had since
burned down, a new building was
taken into use and the professor has
been suspended. A new start.’

hen she was studying
Industrial Design Engi-
neering, Rijk had notyet
started writing. That hap-
pened about six years ago,
as a hobby. “I always had
a tendency to make up stories and
intrigues. Then someone said: What
an imagination you have, you should
write a book!” After a course in crea-
tive writing at Scriptplus in Amster-
dam, she found herself a publisher
for her first book, written under the
pseudonym Marian Rijk.
She was labelled a ‘literary thriller’
writer and her publisher insisted on a
new book each year. That proved dif-
ficult. So she decided to self-publish
her second thriller, about the dangers
faced by a girl in search of her biolo-
gical father. Blauwdruk was publis-
hed in October, after “alot of stress
and panic attacks,” as she admits in
her blog.
Professionally, Rijk has been deve-
loping products for online learn-
ing for around ten years, for the
publishers ThiemeMeulenhoff,
Bright Alley, Noordhoff and Vilans.
User-friendliness is her byword. “I
have always been preoccupied by
buttons and screens. Do people know
what they have to do? That was the

As a girl, Marian Rijk wanted to become a detective.

She devoured Agatha Christie novels because she

loved solving puzzles. Now she creates them in her

own thrillers. Blauwdruk (Blueprint), her second
novel, published last year, was set in the faculty of

Architecture and the Built Environment at TU Delft.

==
furer)
=
(=]
furior
jurer)
—
=
=
furer)
==
—
=
s
=
=
=]
==
o

Name: Marian Rijk
Livesin: Leersum
Maritalstatus: Married, three children

Education: Industrial design engineering

Association: None

main theme in my studies.”

It should therefore come as no sur-
prise that she graduated at Philips in
1998 after devising a system to enable
parents to set their TV so that their
children can only watch non-violent
programmes. Rijk then started
developing websites at Centric, for
Neckermann, for example. They
wanted to develop a user-friendly
way of enabling people to book holi-
days on their website, with easy-to-
use buttons. It was the perfect job for
Rijk.

At Bright Alley, she became project
manager, developing digital training
courses. These included a simulation
for flight attendants on how to use

anew oven and a course for Hema
staff on operating the checkout. In
her current job at Vilans, which
specialises in long-term care, she is
developing e-learning solutions for
healthcare professionals.

She still spends all her free time wri-
ting. She is currently working on her
third book, an historical novel sche-
duled for completion in March. She is
also collaborating on a script for a
murder dinner: a return to her true
love of puzzles. )

In person

Female falent

Nine women researchers will be starting work at TU Delft
as part of the Delft Technology Fellowship. This is expected
to result in the further increase of the number of women at
the university. The five-year fellowship will allow the rese-
archers to develop their careers more quickly. Two were ap-
pointed as associate professors, and the rest were appointed
as assistant professors. They will respectively receive star-
ting grants amounting to €200 thousand and €100 thousand
in order to set up their research. They will further be expec-
ted to devote 30% of their time to teaching, The scientists
are: Darinka Czischke, Architecture and the Built Environ-
ment; Nancy Bocken, Industrial Design Engineering;
Yuemei Lin, Applied Sciences; Liedewij Laan, Applied
Sciences; Yaiza Gonzalez Garcia, 3mE; Queena Qian,
Architecture and the Built Environment; Sofia Teixeira de
Freitas, Aerospace Engineering; Helle Hansen, TPM;
Caroline Katsman, Civil Engineering and Geosciences.

The DelftChemTech researcher Dr Ferdinand Grozema and
the microscope expert Dr Bernd Rieger of the Quantitative
Imaging department (Applied Sciences) have received € 1.9
million each from the European Research Council (ECR) to
expand their research activities.

Prof Marcel Stive (CEG) has been named Hydraulic Engi-
neer of the year for 2015. The American Society of Civil En-
gineers (ASCE) has presented him with the International
Coastal Engineering award.

Alumnus Duco Drenth collected funds from other alumni in
order to finance a part-time professor of Geothermal Energy.
Professor David Bruhn will be at TU Delft for one week each
month. The rest of the time, he is affiliated with the Geo
Forschungs Zentrum in Potsdam.

The NYU researcher Anthony Townsend received an hono-
rary doctorate from TU Delft for his pioneering research on

Intelligent Cities. His Foundation Day address is available at
tudelft.nl.

Biotechnologists Dr Pascale Daran-Lapujade and Dr Frank
Hollmann have been awarded the ERC Consolidator Grant.
For the next five years, each will be receiving about €2 million.
Hollmann will also receive a Vici grant of €1.5 million from the
Netherlands Organisation for Scientific Research (NWO).
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Airborne
bowDoyS

Flving through clouds of ash, or flying on an damaged engine or a broken rudder;

nothing fazes TU Delft pilors Hans Mulder and Alexanderin T Veld.
These fearless pilots emulate aircraft incidents in the TU Delft Cessna Gitation,
thereby contributing to safer aviation,

UTHOR: TOMAS VAN DIJK PHOTO: SAM RENTMEESTER

Alexanderin t Veld

verything was going smoothly on an October
morning in 2013 when TU pilots Hans Mulder
and Dr Alexander in 't Veld embarked on their
landing manoeuvre. The contours of Woens-
drecht military airbase loomed in the distance.
The aircraft made a gradual descent, and soon
recognised the signals emitted by the airfield’s
beacons. Normally, these radio signals (known as the
Instrument Landing System or ILS) enable the
autopilot to guide the aircraft along a safe glide path.
But things did not go entirely according to plan.
As the plane dropped below a hundred metres, the
autopilot failed and the aircraft started to climb
steeply. The pilots could no longer rely on the
primary flight display, the most important screen
for pilots during a landing. This console shows
whether the aircraft is on the right course. The
middle line, which indicates the correct vertical
course, had totally disappeared from the screen.
Mulder switched off the autopilot, let the aircraft dive
and then accelerated, thereby creating lift. The pilots
turned the plane around and made a smooth landing.
The two were not particularly shaken by the incident.

Hans Mulder

%7 DELFT
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But then, they had advance warning,. In fact, they

had been commissioned by the Dutch Safety Board

to carry out this manoeuvre on purpose. It was a
reconstruction of the landing of a Ryanair Boeing 737
(flight FR3531) on its journey from Palma de Mallorca
to Eindhoven on 31 May 2013. The aircraft had been
flying slightly too high when the autopilot made
contact with the ILS, forcing it onto a false glide slope,
a glide path that is too steep. The autopilot

went completely haywire as soon as it locked onto
this glide path. Mulder: “The pilots and passengers
must have had a terrible fright.”

Waming

Mulder and In’t Veld found the fault in the ILS.

Thanks to the work carried out by these two pilots

and the Dutch Safety Board, a worldwide warning was
issued to aviation companies within just a few months.

In a hangar at Schiphol airport, Mulder shows me the
Cessna Citation in which he, In ‘t Veld and four other
colleagues carry out countless experiments to help
improve safety in our airspace. The six of them form

a pool of pilots, who fly for both TU Delft and the >>
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National Aerospace Laboratory (NLR). The NLR is co-
owner of the aircraft.

Mulder, who also gives flying lessons in two- and
four-person light aircraft, has been working as an
engineer/pilot for seven years. In ‘t Veld has been on
the team for ten years and is also a stunt pilot. Over
the years, these two men have carried out numerous
flights, some of which were just as spectacular as the
aerobatic stunts that In ‘t Veld performs in his spare
time. In 2011, for example, the pair intentionally flew
into the airspace that had been closed to air traffic be-
cause of the ash clouds emitted by the Icelandic volca-
no Eyjafjallajokull (see item ‘Through the ash cloud”).

You can't compare this plane
with other aircraft’

The year after that, they were the first to fly an aircraft
on an alternative fuel consisting of 95% synthetic kero-
sene to test the safety of the mixture. They also carry
out regular flights emulating weightlessness, known as
parabolic flights. These flights involve plummeting to
earth from great altitudes. Scientists sit behind them
in the aircraft, carrying out experiments that require
weightlessness, such as tests on set-ups to be used in
space at a later date.

“Is our research dangerous? No,” says Mulder. “We

make a complete safety analysis with the team before
we embark on a special flight. We map the entire flight
plan and think about everything that could go wrong.”
“You can’t compare this plane with other aircraft,”
continues Mulder, pointing to the colossus. “It is
packed with built-in sensors; on the aileron, the trim
tabs... We are aware of the configuration of the whole
aircraft during the entire flight. When we take a bend,
we know exactly how many degrees per second we are
banking. Most pilots don’t know things like this. They
just make sure that the passengers feel comfortable
when they turn the plane.”

Flight model

Next year, the pilots are in for an exciting time. The
aircraft has been fitted with fly by wire, which means
that you can take a computer on board and allow it
take over the controls. Tests that until recently were
only possible in flight simulators can now be carried
outin the air.

The Bijlmer disaster 0f 1992 is a good example. The El
Al aircraft that crashed had just lost two engines.
Researchers who emulated the flight in the Simona
flight simulator belonging to Aerospace Engineering
managed to land the plane safely. They will soon at-
tempt the same manoeuvre in the Cessna. “The en-
gines obviously won’t actually fall off;” says In 't Veld.
“But the software that controls the aircraft will think
that they have. An employee sitting behind us will pro-
gramme it that way.”

Airline companies are
allowed to mix their fuel
for fifty percent with
synthetic kerosene made
from natural gas. This
produces fewer pollu-
ting, sulphurous hydro-

carbons. They are not
allowed to mix more than
this amount because air-
craft engines run more
smoothly if the fuel con-
tains a certain amount of
dirt. At least this was the
assumption. Tests carried
out by researchers in Delft
have shown that engines

run perfectly well on 95
percent synthetic kero-
sene.

But is this mixture safe
when flying at higher alti-
tudes, where the pressure
and temperature are low
and the air is thin? This is
what Mulder and In ‘t Veld
wanted to find out. So one
of the Cessna’s engines
was fitted with special fuel
pumps and filters.

Mulder: “This fuel is more
volatile than ordinary
kerosene. The main ques-
tion is whether you can

restart an engine if it fails
at a high altitude. So we
turned off one of the engi-
nes at twelve kilometres
and tried to restart it.”

In ‘t Veld: “If one of your
engines fails, you can
normally continue flying
on the other one. Fuel is
transferred from one wing
to the other so that the
weight difference doesn’t
cause the aircraft to tilt.
But in this case, we were
unable to redistribute

the fuel because we were
flying on two different
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types. We had to make
sure that the fuel levels in
the wings were different
before we took off to com-
pensate for potential pro-
blems. Even then, we only
had a maximum of one
hour’s flying time on one
engine before the centre
of gravity shifted too far.
This experiment required
avery detailed and well
thought-out plan.”

Mulder and In’t Veld set
out to brave Icelandic air-
space immediately after
the Eyjafjallajékull volca-
no erupted in 2012. They
were the only ones. Flying

through the clouds of

ash was prohibited. “The
Minister gave us special
permission,” says Mulder.
“And we had to have a chat
with our insurance...”

The aim of the exercise

was to monitor the effect
of ash particles on the
engines, and to validate
models relating to the
dispersal of the ash cloud.
The KNMI fitted the plane
with a special ‘sniffer pipe’
to count the particles.

Ash is razor sharp. It can
sandblast the engines, cau-
sing serious damage. The
ash heats up and melts in
the engines. When it cools

down, it forms a glass-like
layer on the turbines.

The pilots from Delft
carried out several flights,
venturing deeper into the
ash cloud each time. In
between flights, a bore-
scope (a special engine
endoscope) was used to
inspect the aircraft’s engi-
nes. All in all, it was not as
serious as had been expec-
ted as the concentrations

were not high enough

to cause damage to the
engines.

“I can still see the pink/
brown glow of the ash
looming in the distance,”
says Mulder. “You edge
deeper and deeper into the
ash cloud. We were actu-
ally the only people mad
enough to fly into the
airspace. That certainly
got me thinking.”

“One of the things we want to investigate is whether
we can make the control system respond to a new
situation so that it can land the aircraft safely, despite
the technical defect,” adds Mulder. “Imagine if a rud-
der stops working; you can still steer the aircraft by
giving one engine more power than the other. So the
software will have to adapt to a new type of flight mo-
del”

Another problem is that in situations like this, you do
not know the limits of the new aircraft configuration.

PHOTO: NASA

For example: what’s the maximum banking angle for
a plane in this condition? Mulder: “Predicting flight
behaviour - envelope prediction in jargon - is a se-
rious business.”

Air France flight AF447, which crashed into the Atlan-
tic Ocean off the coast of Brazil on 1 June 2009, is also
on our list. The aircraft’s speedometer was defective.
The pilots had no idea that they were flying too slowly
and stalled. The plane plunged into the sea from an al-
titude of ten kilometres.

Another area of flight research concerns providing
information to the pilots. In both cases described abo-
ve, the pilots were unaware that something had gone
wrong with the aircraft. Aircraft are fitted with count-
less sensors, and so defects do not go unnoticed. The
problem seems to be that pilots are not always given all
the information.

In’t Veld: “That’s how it works at the moment. The
plane takes over from the pilot. Until something major
goes wrong. Then the aircraft says, okay, you can take
over now. But many pilots simply don’t know how to
respond in these situations. We must make sure that
pilots are given a lot more information. About what’s
gone wrong, but more importantly, about how to resol-
ve the problem.”
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(as flow meter with
DIessure Sensor

Inventor:
Ir. Guido Kooijman

... andbrings the liquid level
to the old level

... until the gas can flow
trough the small tube
from the left to the right side...

The gas (green) pushes
the liquid (blue) down...

hatacoolidea,” thought
Guido Kooijman when
he came up with the
idea of his ideal gas
meter. Plenty of papers
have been written on
the subject and numerous types of
gas meter invented over the years,
but Kooijman, studying for a doc-
torate in the faculty of Civil Engi-
neering and Geosciences, is convin-
ced that his outshines the rest. The
key advantage of his meter is that
it contains no moving parts, which
makes it less likely that it will fail.
Not only that, but Kooijman claims
that his meter is more accurate and
cheaper than the rest. “The range
of flows it can measure is wider.”
Another advantage is that Kooij-
man’s meter automatically corrects
for air pressure and temperature,
both of which have an impact on
the volume of the gas.
With his company, Smart Process
Instruments, he has already sold
six prototypes for use in experi-
mental research. His customers
include universities and TNO and
companies specialising in water
purification. They want to find out
how much gas bio-fermenters pro-
duce with different types of treat-
ments and waste.
Kooijman is now working on an im-
proved version of his gas flow me-
ter. It will include a built-in screen,
whereas the current version has to
be hooked up to a computer. The
new version will also feature a me-
thane sensor so there is no longer
any need to analyse the gas compo-
sition separately.
The doctoral candidate sees the
work on his design as a ‘great part-
time job’. It is separate from his
doctoral research, despite the con-
nections between the two. Later in
the year, Kooijman hopes to be
awarded his doctorate for biogas
production in water purification.

COLUMN %% 29

Groningen

Never start a column with an anecdo-

te about your grandmother, my wri-
ting teacher once told me, but here
goes... My grandmother (1914-2015)
came from Groningen, where the
people are as tough as nails.
One day a car stopped in her street,
its deafening music echoing across
the entire neighbourhood. At the
traffic lights, the driver — with sha-
ven head and a jogging suit —opened
his window and emptied his ashtray
onto the pavement.
My grandmother could simply have
walked past and avoided it, but she
didn’t. She bent down and used one
hand to wipe the ash into the other.
She then knocked on the driver’s
window.
Knock-knock.
Taken aback, the man wound open
his window, staring at the old dear.
“You forgot something,” said my
grandmother, tipping the ash into the
man’s lap.
Iinherited some of this Groningen
pride from my grandmother, to-
gether with the Groningen pain. The
land being pumped dry for our natu-
ral gas, the earthquakes and cracked
buildings foisted on the Groningen
people in return, the dismal eco-
nomic prospects and exodus to the
Randstad.
But, as a Delft alumnus, I
wonder this: what can
engineers do for the
people of Groningen?
Iread an inspirational
article by nature jour-
nalist René Didde on

this very subject: the dikes between
Eemshaven and Delfzijl are located
in the earthquake risk zone and are
being given a makeover. Local
government and engineers from
Alterra, Wageningen UR, are sei-
zing this opportunity to innovate.
They are testing what is known as a
sludge engine (‘slibmotor’). Between
a double dike, the tides are given
free rein and deposit sludge that can
be used to raise the land level. Itis a
much better idea than buying in clay
from Lithuania and Estonia, as the
Netherlands currently does to rein-
force its dikes.

Lightened of its load, the water then
flows to brackish agricultural land,
where algae and samphire grow.
Nature has also been taken into ac-
count, with special pools for fish and
foraging areas for birds. Cycle lanes
and paths for nature lovers complete
the picture.

A map of the area shows that this
pilot project is taking place literally
a stone’s throw away from a gas ex-
ploration site. It is easy to be cynical
about these things. But let us look

at it positively for a change: maybe
itis actually possible to successfully
bring together all of these opposing
interests.

Perhaps there are already plans
afoot for a Delft/Groningen
research group to explore

innovative construction
in earthquake zones?
Iwould welcome the
idea.

Tonie Mudde s the
Chief Science
Correspondent at De
Volkskrant. He studied
Aerospace Engineering
at TU Delft from 1396
102003.
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LDE centres:
sprint or marathon?

The aim of the Strateaic Leiden-Delft-Erasmus Alliance, gstablished
Dy the three universities in 2012, was fo improve research and
education and competitiveness. Projects are infended fa develop
from the ground up, which led fo the establishment of eight joint
centresin 2013. A quick look around reveals that lack of fime
IS proving fo be their key obstacle.

AUTHOR SASKIA BONGER, ERIK VAN REIN PHOTOGRAPHS SAM RENTMEESTER

ake a social issue, find resear-
chers to explore it from different
areas of expertise, put them to-
gether and voila: the research
projects will mushroom, with
Dutch and national grants
following rapidly in their wake. That,
in a nutshell, is the idea behind the
eight research centres set up by the
universities of Leiden, Delft and Rot-
terdam in 2013. They are ‘Education
and Learning’, ‘Metropolis and Main-
port’, ‘Global Heritage and Develop-
ment’, ‘European Research Centre for
Economic and Financial Governance’,
‘Governance’, ‘Sustainability’, ‘Safety
and Security’ and ‘Frugal Innovations’.
Behind these centres, there are hund-
reds of researchers, supported by ‘ini-
tiators’ with minimal administration
staff and several hundred thousands
of euros in seed money from the
three universities. So how are things
progressing and what lessons have
been learned so far?

Enthusiasm and inspiration

The researchers in most of the centres
have already discovered how inspira-
tional it is to look at the same subject
with several colleagues from different
fields. Take Global Heritage, as an
example. It took nearly fifty discussions
with researchers of all different kinds,
but it is now clear how wide-ranging
the centre actually is. Historians,
economists, construction and civil
engineers and many others have
spread themselves across five research
themes. The people involved seem to
complement each other, whichis a
motivating factor.

Or take Education and Learning. This
centre brought together people who
hardly knew each other at all. The
focus of government and universities
on study success and online education
has given new impetus to research into
university education, but the mutual
contact also appears to have a benefi-
cial effect.

Another example is the ‘European
Research Centre for Economic and

Financial Governance’. In it, everyone
is convinced of the fact that structural
solutions for the economic and finan-
cial crisis cannot come from individual
areas of research. Integrated solutions
will be the winning formula.

Making progress

The centres each have their own stra-
tegy and pace. As one initiator says:
while one centre will achieve nume-
rous sprints, another will run a ma-
rathon. Almost all of the centres have
already achieved their fair share of
major and minor successes. Most of
them have a relatively new website,
have built up networks, formulated
subthemes, appointed support staff,
held workshops and events, organised
congresses, developed curricula and

Thedifferencesinthe
structure of the academic
vear create problems

submitted research proposals.

For example, ‘Safety and Security’

has had two NWO research proposals
approved, on cybersecurity and flood
security. A conference was also held on
the subject of cybercrime on 6 Novem-
ber. Within ‘Metropolis and Mainport’,
proposals are also being submitted to
the NWO and the European Union.
Subthemes have been selected, such

as accessibility and synergy between
port and city. For each theme, detailed
road-maps are being developed to pro-
vide direction for the years ahead. The
centre is also working to improve its
name recognition by sponsoring a pos-
ter prize and organising workshops.
After a shaky start, the Centre for
Sustainability has now set itself a cour-
se within what is a very broad field. It
is focusing on a relatively new area, the
management of resource streams. On
4 November, it even had the honour

of organising an event to accompany
the meeting of the prestigious UNEP
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International Resource Panel in
Rotterdam. Although cooperation

of this kind is inspirational, it is not
always easy.

Occasionally, researchers literally do
not even speak the same language.
There may also be differences of opi-
nion on what defines success. Whe-
reas one person may want to publish
in a leading international journal as
soon as possible, another may see a
Dutch journal as a more appropriate
platform. Collaboration with busines-
ses may be second nature to one, but
completely uncharted territory for
another.

As one of the interviewees joked, a
manual for dealing with Leiden aca-
demics is not necessary. However, re-
searchers need to respect each other’s
differences and their successes. That
is the only way of making further pro-
gress. Experience has shown that the
fact that the researchers come from
different fields is a benefit. If there is
overlap, it can often cause disagree-
ment about who should do what.

The university marketing departments
have already begun to become protec-
tive of their institutions’ images. As a
result, itis no longer permitted to use
the acronym LDE (for Leiden, Delft,
Erasmus). Although everyone may not
strictly abide by the rule, it can make
it difficult for centres to sell themsel-
ves. Every time, they have to give the
name of the alliance, including the full
names of the universities. There is no
joint corporate image as such,
although the websites all share the
same look and feel. This is deliberately
different from that of the three indivi-
dual institutions.

Obstacles

There are also various organisational
obstacles. Each of the centres faces
some of these: different support sys-
tems, differences in terms of rules and
procedures. The differences in the
structure of the academic year also
create problems. These make many re-

searchers reluctant to establish a joint >>
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minor, for example.

There are also some obstacles that

do not affect everyone. Governance
would like to introduce a joint Master.
The aim is for it to be a state-of-the-art
two-year multidisciplinary program-
me featuring the best researchers from
the three institutions, entrance requi-
rements for students, its own location
and internships abroad. However,
Leiden and Rotterdam are currently
prohibited by law from offering a two-
year Master’s programme. A solution is
now being sought, but in the meantime
the centre does not actually exist. Joint
research has already been around for a

while, argue the researchers, so a cen-
tre is not necessary for the time being.
There is enough work to do.

Lack oftime

Almost everyone suffers from a lack of
time. Even if there is a lot of enthusi-
asm at the outset and numerous ideas
for research and education, it is not
easy to find the time. Of course, the
research for the centre can be accom-
modated within the work an academic
is already doing, but there are always
additional duties in practice while the
employment contract stays the same.

The innovators are on hand to make
sure people stay the course. They keep
the administrative work, such as buil-
ding websites, organising events and
writing future visions, separate from
the people focusing on the substance.
This is because the latter need to be
able to do their work as smoothly as
possible with minimum fuss to worry
about. Otherwise, as has already hap-
pened, they will abandon the venture.
That can leave the future of a centre,
which is heavily dependent on the
ideas of researchers, in the lurch.

TIva Pesa is exploring Zambia
in search of initiatives for
the Centre for Frugal In-
novation in Africa (CFTIA).
The post-doc is the first
researcher attached to the
centre full-time. Pesa is
investigating which sustai-
nable developments could
be beneficial for African
societies. “These new pro-
ducts not only need to be
cheap, but also accepted by
the population.”

That is the aim of frugal
innovation, a brand-new
area of research. The idea
is for the academic sector
to make it possible for busi-
nesses to develop smart
devices and services that
make money and genuinely
help inhabitants of deve-
loping countries to make
progress in such areas as
combating poverty or pro-
moting healthcare. Peter
Knorringa, Professor of
Private Sector & Develop-
ment (Erasmus University)
is one of the founders.

Together with TU Delft’s
Professor of Management
of Technological Innova-
tions Cees van Beers and
André Leliveld (African
Studies Centre in Leiden),
he has been working on
frugal innovations for qui-
te some time. “When we
heard about the strategic
alliance, the penny drop-
ped and so we decided

to discuss the options.
Looking back, I wonder
why we did not do it
sooner.”

The fact that there is
chemistry between the
approximately fifteen re-
searchers involved is often
cited as an important factor
in their successful coo-
peration. This is because
interdisciplinary research
calls for a tolerant attitude
towards other disciplines.
Several times a year, they
have brainstorming ses-
sions to share ideas. They
have already achieved con-
crete results. For example,

a frugal thermometer has
been developed by medical
anthropologists at LUMC
and industrial designers
from Delft that enables
people who cannot read to
tell if someone has a fever.
A student has already been
able to visit Ghana to ex-
plore the options for selling
a frugal weather station
designed in Delft.

These kinds of subprojects
are working successfully,
but the centre will only
survive if it receives grants.
The CFIA has enough seed
money from the steering
group to last until late 2015,
after which it will need to
look after itself. There

are already two concrete
research proposals wai-
ting for approval, one with
the science-funding body
NWO. That grant applica-
tion already revealed the
formal difficulties of opera-
ting as a centre, since NWO
expects to have one main
applicant. That means that

the subsidy is awarded to

a single university, even
though the research actual-
ly depends on three.

Ttis not only in the Nether-
lands that people need time
to become accustomed to
this new alliance; in Europe
as awhole, there is a lot of
work to be done to improve
the centre’s name recogni-
tion and that of frugal inno-
vation in general. If that
fails, the chance of major
funding from the Horizon
2020 project will be mini-
mal. The first round of ap-
plications is already com-
plete, but the centre missed
it. Leliveld: “It was simply
too early. You can increase
your chances of success in
Europe by demonstrating
success elsewhere, which
was why we are opting to
apply for grants in the
Netherlands first. We will
then build on that later” @)

For his graduation project, Stefan Roest developed a solar panel. When he wanted fo fest it,
the sun was nowhere to be found. There was no artificial sun available for sale, so he built
his own. He had identified a gap in the market, as the success of Roest's company

Eternal Sun demonstrates.
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Weird and wondertulworms

Inthe WaterLab, biotechnologist Steef de Valk is carrying out
experiments with tubifex worms. These threadlike creafures are
capable of reducing by half the quantity of sewage sludge from )

water freatment. No-one really understands how this works.

AUTHOR JOS WASSINKLLUSTRATION GENEVIEVE RIETVELD PHOTOS SAM RENTMEESTER

hen Steef de Valk removes the
worms from their container,
itlooks like he’s holding a ball
of dark-coloured slime. “They
always do that when they’re
stressed”, he says. “They all clump to-
gether in a ball.” Changes in temperatu-
re, movement, being picked up - these
are all things that upset tubifex worms.
But there is one thing that these thread-
like creatures can handle very well:
chemical pollution. Insecticides and
heavy metals leave them completely
unfazed, within certain limits of course.
These particular worms come from
river sludge in Poland, because our
rivers are too clean for tubifex; they are
forced out by other creatures.
PhD candidate De Valk puts the clump
of worms in a glass jar and stirs the
water carefully. “From a chemical point
of view they are very strong, but they
have a fragile body.” And indeed - the
worms emerging from the clump are
no more than a millimetre thick and
a centimetre long. They are red in
colour because, just like humans, their
blood contains a sort of haemoglobin.
They extract oxygen from the water by

waving their tails, while ingesting sewer

sludge at the other end. Yum. After a
few minutes the worms begin to clump
together again, forming three balls. “T
don’t know why, but they just seem to
like being together.”

De Valk isn’t the only person with a

fascination for worms; he is following
the example of Charles Darwin. In the
book on worms that Darwin wrote

in 1881, he asked himself: ‘It may be
doubted whether there are many other
animals which have played so impor-
tant a part in the history of the world as
have these lowly organised creatures.

Scale model

The rectangular glass tank in which
De Valk conducts his experiments is a

scale model of a125 m3 tank that was
situated at the sewage treatment plant
in Wolvega from 2007 to 2013. TU Delft
alumnus Jelmer Tamis was involved

in this as a biotechnologist. In his final
report for STOWA, the Foundation for
Applied Water Research, in 2010, he
reported that in two years’ time, worms
had broken down 193 tonnes of sewage
sludge (measured as dry product) of the
303 tonnes offered. Breaking down the
sludge is of great economic importance
- transporting sludge to incineration

plants accounts for around half of
the operating costs of wastewater
treatment companies.

Tamis summarised the results of this
practical experiment: a worm reactor
can easily be added to the treatment
process (see chart) and can achieve
breakdown rates of 60 to 70 percent.
Thanks to improved anaerobic
digestion and biogas production, the
process produces more energy than
it uses. This all sounds very positive,
but the fact that no-one really under-
stands how the worms can break down
so much material continues to nag us.
Because if you don’t precisely under-

stand the process, it is hard to optimise it.

Collapse

Research into sludge breakdown by
worms was prompted over thirty years
ago by a chance observation during a
graduation research project at Wage-
ningen University. This research began
with free-swimming worms and later
included sessile worms that behave in
the same way as tubifex. The resear-
chers reported a huge rate of sludge
breakdown, up to 75 percent, but the

stability of the population was a recur-
rent problem. During the last ten years
a great deal of research has been carried
out by Professor Yuang-song Wei
(Research Center for Eco-Environmen-
tal Science) who became familiar with
the technology in 2001/2002 while
working as a postdoc at TNO.

The Chinese don't have fo think
twice about it. They'll soon be
the ones doing if

In Wolvega the researchers also
experienced problems with the worm
populations initially. In the first weeks
0f 2007 the colony (Aulophorus) grew
rapidly and successfully, only to collap-
se in week 7. The Aulophorus was also
supplanted by another worm species
(Lumbriculus).

It took some time for the researchers to
work out how to manage the worm
populations in order to reverse the
cycle of growth and collapse and to
achieve a stable population. For this the
population must be managed in terms
of density, age and the worm/sludge
ratio. And to make things even more
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difficult: sudden changes in tempera-
ture, nutrients and current can also
upset the worms.

The researchers were finally able to
create a stable worm reactor for the
Wetterskip (water board) that remained
operational until 2013. In 2007 the
sludge breakdown rate was 66 percent,
and in 2008 61 percent. After 2013 the
reactor was dismantled to make way for
an expansion of the plant at Wolvega.

Influence

Back at the Delft WaterLab, Steef de
Valk is very familiar with the Wolvega
reactor — as he did an internship

at Tamis. The worms used in Delft
(tubifex) live on grids suspended in

the wastewater on one side of the test
reactor. De Valk gets their food’ from
the Harnaschpolder wastewater
treatment plant. The blackwater is kept
in a tightly closed jerrycan. A dividing
panel separates the test reactor into two
halves which are completely identical,
apart from the worms. This enables him
to precisely measure the worms’ in-
fluence on their environment, because
the experiment in Wolvega had already >>
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led to anumber of questions, such as:
were the worms responsible for the
unexplained breakdown, was it the
bacteria in their gut or was it an enzyme
produced by one of the parties? De
Valk: “We know that worms accelerate
the breakdown process and that during
the digestion process they raise the pro-
duction of biogas as they themselves
disintegrate in the digester. But what is
the explanation in terms of enzymes?
If we knew that, we would be able to
create the enzyme using a modified
bacteria. If you then added the enzyme
during the digestion process, you would
achieve the desired results”

Itis not yet clear who or what is pro-
ducing the enzyme in question. It may
be produced by the worm, or possibly
bacteria in the worm’s gut. And it could
be that a whole series of enzymes is
responsible for the breakdown process.
“The whole research is a puzzle”,

says De Valk, who wants to spend the
coming time carrying out genetic tests
in order to gain more insight into the
bacteria involved. He hopes that com-
paring RNA fragments from the waste-
water with a database will enable him
to find out which bacteria are characte-
ristic of the worm reactor.

Eating worms

Catalyst

“That sounds pretty desperate”, says
Jelmer Tamis, who is currently also a
doctoral candidate at TU Delft and is

in the process of completing his disser-
tation on bioplastics. “I don’t see much
point in it. Just compare the result with
and without worms and you can see the
breakdown with worms is ten times

as fast. The worms are the catalyst for
the breakdown. And even if the mecha-
nism for this is not known, you can see
something is happening,. If you want

to achieve something useful, you need
to build alarge reactor. If you want to

STEEF DE VALK:"FROM A CHEMICAL POINT OF VIEW THEY ARE VERY STRONG”

carry out fundamental research, you
can investigate how it all works, but for
myself, ’'m more interested in using it
in practice.”

His report for STOWA includes a new
design for a full scale worm reactor
(600 m3) in the form of a ring around
the sedimentation tank. This would
require an estimated investment of
700,000 euros as well as the installation
of a digester. When questioned, spokes-
man for the Wetterskip, Michiel Zijlstra
said that this was a bridge too far for the
water board. “All in all it was just an ex-
periment. If some other businesses had
also been willing to invest, we might
have considered it. But this didn’t work
out, and we thought it was just too big
an investment to be paid for by public
money.”

Tamis still thinks it is a pity that things
turned out the way they did. “We’re
just too penny-pinching here in the
Netherlands. Our calculations showed
that the investment would repay itself
within three years through the savings
made on sludge transport, and energy
production. The Chinese don’t have to
think twice about it. They’ll soon be the
ones doing it.” <<
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Galin Plesa, bio-scientist

‘There are many cosmic events that could conceivably
bring life on Earth to an end. That is why, ideally, humans
ought to start inhabiting other planets. The technology
we need for this has not yet been developed to a sufficient
level, however. In the meantime, it might be wise to send
simple life forms that can live in extreme conditions

Lu Zhang,
computer science engineer

Ruihua Lu,
engineer infrastructures

Vienkata Girish Kotner,
materials engineer

Pieter Cornelis Jenze Jan Coumou,
physics engineer

Pieter Cornelis Jenze Jan Coumou,

(e.g. bacteria found on the ocean floor). In this way, we

could increase the chance that life will continue to exist.

It would be a relatively small investment. And who
knows? Over the course of millions of years, perhaps
those organisms will develop into intelligent life forms’.

@

Maria Johanna Ruijter,
mathematical engineer

Giselle de Moraes Ramos,
fransport engineer

WE KNOW HOW You
HAVE To DO 1T

physics engineer
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Alumni World

‘Atter 50 years, | wanted to do Somethinginre

n 1960, ir. Bob de Lange received
a grant from what was then the
Hoogeschoolfonds to take his
degree in crystallography. Fifty
years later, he decided to do something
inreturn.
De Lange made a one-off donation to
the University Fund, enough to support
another graduating student in the final
phase of his or her degree programme.
‘T don’t envy the students and the study
climate they are faced with today’, he
states. De Lange was only 16 when he
completed secondary school. In 1950,
he decided to study chemical techno-
logy at the Technische Hogeschool
(Institute of Technology) in Delft.
For 10 years, he cycled back and forth
be-tween Delft and The Hague. He re-
ferred to himself as a ‘bicycle student’
— one of many at that time. In 1960, he
completed his graduation requirements
with Professor W.G. Burgers. ‘I took
my degree with distinction in crystal-
lography, a subject that I had failed five
times during my propedeuse’, laughs de
Lange. ‘Professor Burgers applied for
the grant from the Hoogeschoolfonds
for me, as a source of personal financi-

al support. I had never heard of it. He
must have noticed that I was not parti-
cularly well of at that time. The grant
allowed me to work less and devote
more time to my studies’.

De Lange worked for TNO his entire
adult life; there, he conducted research
and held various management functi-
ons. He is now retired. ‘T wanted to do

[rwasn'reasyinmy day
pither but there was
more freedom

something in return, put something
back into the Fund.

The gift is a major expenditure for me,
but at that time, the grant was very
much needed, and I am still grateful
for it’. De Lange also does not envy the
current generation of students and the
study climate in which they work. ‘It
wasn’t easy in my day either — to make
ends meet, for example - but there was
more freedom. There was no particular
time pressure’. In de Lange’s opinion, a
fund does not have to limit itself to ena-
bling poor people to pursue a degree.
‘It’s a good thing that the current Uni-
versity Fund offers support to students
in a variety of ways. They did that for
me in my day, and I am happy to help
them continue to do so’.

Would you like to do something in
return too? Become a Friend of TU
Delft at universiteitsfondsdelft.nl.
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Alumni activities

26 March
Young Alumni Career Week - How to apply
folandthejob

22-23 April
[DE Masterclass - Context mapping

16-20 May

Dutch Engineers tour ‘The Nordics' (Oslo,
Trondheim, Copenhagen, Stackholm and
Helsinki)

19 May

Conference Taminnovation'- Technologi-

cal Society

20-21May
IDE Masterclass - New Product Marketing

28and 29 May
Open Orientation Days for TU Delft
Bachelor's degree programmes

24-25 June
[DE Masterclass - Design for Healthcare

IDE Master Glasses

Are you ready for a new inspiring episode in your career or longing
for a dedicated update of your design knowledge? A new series of
IDE master classes offers a broad range of intensive two day master
classes for design professionals led by top lecturers from the faculty
of Industrial Design Engineering (IDE), TU Delft.

In small groups of 12 to 16 participants, you gain insights in the
latest developments, and you work on methods and tools currently
being taught to the new generations of designers. The first edition
was well attended by representatives of over 80 companies. The
2015 edition builds on this success and contains three new master

classes:
22-23 April
20-21 Mei
24-25 June

23-24 September
14-15 October

25-26 November

27-28 Januari’l6

Contextmapping, by Pieter Jan Stappers
New Product Marketing, by Erik Jan Hultink
Design for Healthcare, by Richard Goossens
(new)

Service Design, by Froukje Sleeswijk Visser
Managing User-centred Design, by Jasper van
Kuijk

Strategic Value of Design, by Giulia
Calabretta (new)

Persuasive Game Design, by Valentijn Visch
(new)

Each master class combines theory with interactive assignments
and group cases: you can directly apply what you learn. This is a
great way of meeting and working with other experienced desig-
ners, expanding your network, and creating new opportunities.
The programme is aimed at those of you interested in personal or
professional development, whether that be refining your skills,
focusing your ambition, or simply broadening your mind and

gaining inspiration.

ide.tudelft.nl /masterclasses

%7 DELFT
%% w39

Dutch Engineers Alumni tour
The Nordics'

After a successful pilot in the USA, the three
universities of technology are planning ano-
ther alumni tour. This time, we will be visi-
ting Dutch engineering alumni in the Nordic
countries.

Approximately 2100 Dutch engineers live
and work in these countries. If you are one of
then, we would like to invite you to attend a
lecture and network at an event in Copenha-
gen, Trondheim, Oslo, Stockholm or Helsinki.
The alumni officers of TU Delft, Twente
University and TU Eindhoven will also be
visiting several companies and talking with
colleagues at Nordic universities. If you are
working at a company or entity along with
several other Dutch engineers, please contact
us. It might be possible to schedule a visit or a
small event.

Want to attend?

Alumni will be invited to these events based
on the data included in the alumni database.
If you would like to edit your information,
please visit alumniportal.tudelft.nl. You can
e-mail us at alumnibureau@tudelft.nl

CONTACT

Do you have fips, ideas,
(uesfions or comments for
the alumni office?

Send an e-mail o;
alumnibureau@tudelft.nl or
call +31 (0)15-2789111

ALUMNIPORTAL

Do youwant to change
(alumni) information,
communication preferen-
£es or sign up for alumni
events? You can do that
through the alumni portal
www.alumniportal tudelftnl

LINKEDIN wies

Do you want to confact
other alumni? Join the ‘Delft
University of Technology
~Alumni LinkedIn’ group.

FRIENDS OF UFD FUND:
Become a ‘Friend of TU Delff’
and support Talent, Technigue
and TU Delft with your con-
fribution. Bank account IBAN
number NLISFVLBO226850471,
account name ‘stichting UfD’
description ‘friends.
universiteifsfonds.fudelftnl
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Lab of...

Oroanic Materials and Inferfaces

The OMI1ah focuses on organic chemistry and nano-biosensors. | “The engineers around us make stuff and we use it” says Ph.D.
“We don't manufacture the nanowires. Ph.D. candidate Anping Cao | candidate Aldo Brinkman. His researeh on silicon nanowires in
uses silicon nanowires as gas sensors in her research. Each wire | liguid could potentially be put to use in lifelike prosthetics, where
can detect a different gas or vapour. When bunched together, | the nanowires would work as bioelectric interfaces between the
itcanwork like areal nose. | body part and the prosthetic. @
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