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Ladies and gentlemen,
It is with great pleasure that I present to you the catalogue of projects
implemented with the financial support of the National Centre for Research
and Development. On the following pages we have tried to showcase projects
that best illustrate the enormous intellectual potential of Polish scientists and
entrepreneurs. While the projects featured affect so many different aspects of
our lives, what certainly connects them is the talent of their creators and the
unbridled passion to explore the world.
Innovative projects require thinking outside the box, as in the case of the
development of a mechanical bee. In view of mass extinction of real bees, the
mechanical one will be able to replace them during the pollination of crops.
Vision is also required, so that medical students, for example, can use faithful
3D visualisations instead of performing experiments on living organisms. Finally,
as courage goes hand in hand with innovation, Polish teams have decided to
launch one of Europe’s most modern hadron radiotherapy centres.
I cannot be more proud of Polish innovators than by watching their success
abroad. Audioteka books are already available in 9 languages, while hybrid
engine buses manufactured by Solaris ride through the streets of 28 European
countries. Tourists visiting the Maldives will soon be able to book into an
underwater hotel designed by another Polish company—Deep Ocean
Technology.
Future innovators are forged at Polish universities. Thanks to an extensive
programme of trainings and internships on offer, students can shape their
own career paths. Modernly equipped classrooms and laboratories are also
important forms of support for the development of the younger generation, as
this is where undergraduates discover their talents and pursue their academic
passions.
While encouraging you to read this catalogue, I do hope that projects presented
here will win over our society and yourselves. I also believe that they will become
an inspiration to take on new challenges.

Prof. Krzysztof Jan Kurzydłowski

When we showed the plans, the people’s reaction was like:
„wow, that’s out of this world”.

The Space under Water
This is probably the most famous recent Polish invention. It was described by media from Germany
throughout the US and Dubai, and the investors from all over the world signal their willingness to buy it.
What we are talking about here is… an underwater hotel.
It all began with passion. The people behind the idea of the underwater hotel are passionate divers. But, as you know, you can
stay underwater only for as long as the oxygen bottle allows
you. ‘Why don’t we build a construction which will enable you
to admire the underwater wonders for many, many hours, then?’

place for a restaurant or a spa. To get to the underwater world the
guests will only have to sail by boat or simply walk by a bridge
to the upper disc, take the lift down and… there you are! And
what if the 2,000 m2 is not enough? The area might be enlarged
by adding new side disks to the upper part of the hotel. A gym

they thought. There are underwater facilities but they all have the
same disadvantage, namely, you have to dive down to get in.
The Polish people decided to create something that no-one has
ever built before—an underwater hotel which you can enter on
dry feet and which might be enlarged or shrunk as necessary.

overlooking the ocean? No sweat. A helicopter landing spot? No
problem. What about safety? It has also been taken care of. The
hotel has been designed so as to sustain a hit by a five-metrewave and in an emergency such as a fire in the hotel, the lower
disk will emerge out of the water immediately.

How to do it? Instead of an underwater capsule, just like it is
in other facilities, you have two discs interconnected with a lift
shaft. The lower disk will be placed 10–30 metres under water.
On the surface on top of it 21 hotel rooms will be located on the
areas of app. 1,000 m2. Each of them, obviously, overlooking
the ocean depth. The second disc, also of about 1,000 m2, will
be placed several metres over the surface. This will be a perfect

In order to build the underwater hotel, the four engineers used
their own money to establish a special purpose entity „Deep
Ocean Technology”. And this was when problems started to pile
up. ‘When we showed the plans, the people’s reaction was like:
„wow, that’s out of this world”, but they were very sceptical and
did not think we could do it’, says Krzysztof Koniuszaniec, the
Project Manager at the company. One of the first people who
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actually had faith in the concept of scientists from Gdynia was
Professor Krzysztof Kurzydłowski, the Director of the National
Centre for Research and Development (NCRD). It was the NCRD
that allocated almost 19 million zlotys of the European funds to
enable the research and the construction of the prototype. Another person that looked at the project with a friendly eye was
the Mayor of Gdynia. This endorsement was really appreciated
by the young company. Once you have a letter from the Mayor
and EU funds at disposal, it is much easier to negotiate with potential partners. With time, when subsequent tests and scientific
research confirmed the original idea, more and more people began to believe that the underwater hotel could really be erected.

The invention from Gdynia arouses a lot of interest even now. The
information about it was published in the largest global media
in Europe, the United States or Arabic countries, and investors
from all over the world contact the Polish authors. At present
the company is negotiating with about 20 investors interested
in buying the hotel. It has already signed one contract to build
an underwater facility in the Maldives. A new tourist centre is
being built there and the hotel from Gdynia will be its biggest
attraction. However, the investor is waiting for the project prototype before finalising the contract. The location for the facility has
been selected and consultations are being conducted with the
shipyards that are able to build the discs. The first prototype of
the underwater hotel is scheduled to be completed in the mid2015 in Gdynia.

Project title:

Conducting research and the development of construction
of the Water Discus object for scientific purposes

Beneficiary:

Deep Ocean Technology Spółka z o.o.

Value:
Duration:
Support area:

8 021 715,29 EUR
2012 – 2015
Measure 1.4 of the Innovative Economy
Operational Programme
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We decided that once we are doing a prototype,
we should also test the new hybrid technology.

Solaris company prepares the prototype of a new
city bus—it is longer than standard vehicles,
accommodates more passengers and
is environment-friendly. It will be an alternative
to building expensive city tram networks,
as its authors predict.

passengers. At the same time, the drive must be environmentfriendly. When the company began to work on the concept of
the vehicle, it assumed it would be driven on CNG, which is
compressed natural gas used as fuel. It is not very common in
Poland yet but it is very popular in other countries. However,
while working on the construction of the drive, it was decided
that the original project needs to be changed. ‘We decided that
once we are doing a prototype, we should also test the new
hybrid technology’, Rafał Białek says. The drive system in the
mega bus will be powered by a battery or fuel cell powered by
hydrogen. ‘This is now the cleanest available fuel’, Białek adds.

The idea for such a vehicle came from the company’s foreign
customers. For a few years now they have been suggesting to
the Polish producer that they would be interested in purchasing
a vehicle that might be an alternative to trams. So, on the one
hand it would transport a similar number of passengers as
a tram would, but on the other, it would be more environmentfriendly and would not require an expensive infrastructure—
overhead lines, railways etc. ‘This is exactly what our vehicle
will be like. It will move along regular roads and will be able to
transport more passengers than a standard bus’, Rafał Białek,
the Project Manager at Solaris, assures.

The works on the mega bus have been in progress since
2012. The company expects the new vehicle prototype to be
assembled later this year or in early 2015. However, you will
have to wait quite a while for the first drive. The next stage
will be starting up, testing and calibrating the vehicle. This
is necessary to be sure that the bus is safe. ‘This is such an
innovative vehicle that the optimisation and testing works are
likely to take several months’, Rafał Białek emphasises. The
mass production is scheduled for the beginning of 2016. It is
up to the market itself to decide when the new mega buses will
hit the road.

Photo: Solaris Bus & Coach S.A.

Mega Bus
from Poznań

Solaris has manufactured buses near the city of Poznań for
over 20 years now. Its trademark product is the Urbino city bus.
Ten-odd versions of this vehicle move down the streets of over
600 cities in almost 30 countries. What Solaris is up to now is
a prototype of a totally new vehicle—a mega class bus with
a hybrid engine. What is that? A regular bus is about 12 metres
long. Mega buses are bigger, usually about 18 metres long.
There are even longer vehicles in the world, over 20 metres
long. The prototype produced by Solaris will be 24 metres in
length. This will be the first Polish bi-articulated bus with two
drive axles.

In order to create the prototype, the company collaborates with
the Poznań University of Technology and the Warsaw University
of Technology. The engineers face two major challenges now.
The first one is steering. The new Solaris vehicle is supposed
to be 24 metres long and bi-articulated. The difficult part is to
develop a steering system for both articulated parts so that
the bus would not cut corners having entered a roundabout.
‘Such a bus is not like a regular vehicle with a trailer. It requires
special articulated parts with cylinders which will make it stable
on the road’, Białek explains. The second challenge is the drive,
which must be able to move the machine that weighs over
30 tons—the approximate weight of the new Solaris bus full of

Project title:

First Polish MEGA class bus with multiaxle hybrid drive,
powered by ecological gas fuels

Beneficiary:

Solaris Bus & Coach S.A.

Value:
Duration:
Support area:

2 730 371,07 EUR
2012 – 2015
Innotech
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We have already observed on numerous occasions that when
entrepreneurs had seen at the conference what our students
created, they later contacted them with some offers.

In view of the above, they prepared a project entitled „An Engineer for
the 21st Century”. This is one of many government-sponsored majors in Poland. Tertiary education institutions that offer these obtain
additional funds from the EU because they have prepared a range of
actions aimed at increasing the number of well-educated graduates
in a given field and bringing the science closer to business.

students and companies would present their technologies and have
an opportunity to network. ‘We have already observed on numerous occasions that when entrepreneurs had seen at the conference
what our students created, they later contacted them with some offers. Some projects created at the club are made to suit the specific
needs of the companies’, Doctor Więcek says.
One can also present one’s achievements during the University
open days. Secondary students can then see what the University
looks like, what the students do, or listen to popular scientific lectures. All this is aimed at showing the teenagers that technical faculties are actually attractive. About 300 visitors attended the first edition of the open days, whereas the fifth one was attended by over
1,200 people.
Does the idea to boast of your successes really make sense? It
seems it does. Five years ago, before the project was commenced,
about 60 students had begun their studies at a technical faculty.
For the last three years the University has annually accepted about
100 students. What is more, young people are not attracted by the
incentive scholarship as these are offered by many technical tertiary
education institutions. ‘When I ask them what made them choose
us, they usually say they were persuaded by the example of their
older colleagues’, Doctor Dorota Więcek explains. What about the
other groups i.e., the graduates? The University checked how they
were doing on the job market. ‘It turned out they all had a job and
they followed their own professions. All of them’, the Project Coordinator concludes.

Let’s Pride
Ourselves in
Our Success

How to encourage businesses to employ and co-operate
with graduates and at the same time attract more
students? We will show everyone how interesting the
projects carried out by our students are—that is what the
management of the University of Bielsko-Biała decided.

Higher education institutions try to achieve these aims by offering
extra classes in science, various courses and trainings, incentive
scholarship programmes for the best students and—most importantly—internships in companies. All these you will find in the project from Bielsko-Biała, although there is also something more to
it—an emphasis on developing students’ interests and promoting
their achievements.
An interdisciplinary research club was created at the University as
a part of the project. The students got their own laboratory and new
equipment worth 800,000 zlotys. Now they can conduct their own
scientific research whenever they please, although the term „common work” would be more accurate, as the projects are carried out
in teams—one student of automatics, one of mechanics and another of IT. ‘This is exactly like the contemporary economics where
complex technical problems are solved by teams of specialists in
various fields. This is what students like. We assumed the club would
consist of about 25 students, but in the end there are over 100’,
Dorota Więcek, PhD Eng., explains. She is a Deputy Dean of Faculty
of Machine Engineering and Computer Science and the Project Coordinator at the same time.
At the research club students design smart rooms and various
control sets, but what they do most often is constructing robots,
and then presenting them to the world. ‘Students are encouraged
to attend competitions and fairs’, Doctor Więcek says. Robots from
Bielsko-Biała were ranked at top positions during international Robotic Tournament in Bratislava or the Robomaticon 2014—a Polish
national mobile robots tournament.
The students will get a chance to pride in their own works during
the international students’ conference, organised by the University
each year. This is also a part of the project „An Engineer For the 21st
Century”. The conference was supposed to be a platform where
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Project title:

An Engineer up to the 21st century

Beneficiary:

University of Bielsko-Biała

Value:
Duration:
Support area:

2 131 707,98 EUR
2010 – 2015
Submeasure 4.1.2 of the Human Capital Operational
Programme
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It will be the first Polish vehicle manufactured
in the country for a long time.

AMZ-KUTNO has a lot of experience in building vehicles. For
15 years, the company has specialised in the design and construction of special vehicles. Its products include such vehicles
as Hippopotamus—a wheeled amphibian armoured personnel

behind the wheel, or young people who are looking for a cool car,
different from others. The second group is, conversely, the drivers with the longest experience—50- and 60-year-olds, who still
remember the real Syrena and maybe even drove one. The third
group of potential buyers are companies that need a distinctive
vehicle as an advertising medium. ‘Certainly Syrenka will not be
the only car in the family, one that is used to go to work, shopping
or on holiday at the seaside. It will rather be the second or even
a third car. The one bought for fun’, Tomasz Wróbel says.
For now, the company has a Syrenka draft prototype ready and is
now manufacturing a trial series i.e., four copies of the car. AMZKUTNO plans to ultimately produce the vehicle in small series, approximately 300–500 cars per year. The company also announced
that if the market demand for a new Syrenka grows, they will reconstruct other achievements of the Polish automotive industry.
Warszawa [Warsaw], Mikrus [Midget] and Polonez [Polonaise] are
waiting in line.

From
a Hippopotamus
to a Mermaid
Perhaps the Polish roads will shortly see a car whose
origin was a legendary Polish automotive marvel,
namely Syrenka [Little Mermaid]. It will be thanks
to AMZ-KUTNO, a special car body manufacturer,
which is currently developing a new vehicle.
carrier or an armoured Tur [Auroch] vehicle. They also manufacture civilian vehicles—ambulances, armoured bank cars
and small buses. But so far the company has not attempted
a project such as the recreation of Syrenka. The Company believes that there is a niche for such cars on the market. But it is
not just the trend for the old design that contributed to the idea
of constructing a Syrenka vehicle. ‘We are a Polish company with
Polish capital and we want our automotive industry to be reborn.
It will be the first Polish vehicle manufactured in the country for
a long time’, Wróbel adds.
Just like today’s Fiat 500 and Mini Morris are not accurate representations of models from 50 years ago, but rather their modern variations, the Syrenka from Kutno will also not be an exact
copy of the car once made in Bielsko-Biała and Warsaw. ‘It will be
Syrenka [Little Mermaid] and not Syrena [Mermaid] and that is
a big difference’, stresses Wróbel. Syrenka will have a similar body
shape as Syrena. However, other parts of the car will be designed
in the 21st century. And so the design and interior of the car will
be made of light steel and composite materials. ‘Today, the global
trend is that the lighter the vehicle, the better. The idea is to keep
adequate power to weight ratio’, Tomasz Wróbel explains. The
Syrenka will be a two-door and four- or five-passenger car. At the
moment the vehicle runs on petrol, but in the future, the company
plans to produce its electric version. The assumed engine capacity is 1–1.4 litres. The maximum speed? ‘It will be comparable with
the speed of cars in the same class. Certainly it will not be lower’,
says the Director of the Implementation Office. And the door?
In the first few models of the cult car, the doors opened to the
„wrong” (opposite) side. ‘This car will have normal doors, the ones
that open „with the wind” and not against it’, he adds.
The company assumes that three groups of drivers may be interested in the car. The first are those with the shortest experience
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Project title:

Reactivation of Polish automotive industry – implementation
of the passenger vehicle „Syrenka”

Beneficiary:

AMZ-KUTNO Sp.  o.o.

Value:
Duration:
Support area:

1 779 989,47 EUR
2013 – 2016
Demonstrator+
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This is not just one room with the device. It is a whole complex
facility where various bits co-operate with each other.

Cracow’s Largest Bunker

damage only the cancer, and not harm healthy body tissue’, the
BCC Director explains.

It is one of the first such centres in Europe. This is where scientists discover laws that govern the
universe, treat cancers and test electronics before it is sent into space.
The best protected place in Cracow is in Bronowice, just 3 km
from the mansion house where the famous wedding described
by Wyspiański was held over a hundred years ago. This is not
the seat of any bank, office or special forces. The best protected
place in Cracow is a bunker at the Bronowice Cyclotron Centre
(BCC).

with the electric field to the ion guide—a vacuum pipe—so that
no other particles may impede their journey. From the cyclotron
the beam is distributed to the distance of several tens of metres
to other rooms: to the experiment room where scientists conduct
research, to the eye therapy room, to Gantry rooms with cancer
treatment devices. The beam of protons may be used in various
fields such as basic and applied research as well as in medicine.

The BCC is the latest investment of the Institute of Nuclear Physics of the Polish Academy of Sciences. For 260 million zlotys
granted by the EU the Institute erected the BCC building and
bought the necessary equipment, including the most precious
one—the cyclotron and two Gantry devices. ‘This is not just one
room with the device. It is a whole complex facility where various
bits co-operate with each other’, says the Director, Professor
Paweł Olko, PhD.

The cyclotron is a necessary tool for nuclear physicists. They
hit other particles with accelerated protons to learn about the
structure of the matter and laws governing the micro world. The
machine is also used to test electronic tools before they are sent
into space. ‘Space radiation damages electronic components in
telecommunication satellites, so space agencies like NASA or
ESA recommend testing the equipment earlier. We may simulate
space radiation on the Earth with a cyclotron beam’, Professor
Olko explains. Protons are also necessary for radiobiologists to
test how living organisms react to radiations. That is just one
step from the second application of the cyclotron—in the medicine and cancer treatment. Accelerated particles may break
DNA strings of malignant cells, which will make them impossible
to reproduce. ‘A proton beam can be aimed so precisely so as to

The very heart of the centre is the cyclotron—a device to produce
accelerated beams of protons. It is located in a special room secured with five-metre-thick concrete walls. The cyclotron in Cracow—the Proteus C–235—weighs 220 t and is a huge magnetic
proton trap. Charged particles trapped inside are accelerated
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The Institute of Physics of the Polish Academy of Sciences had
had a cyclotron before, but it was much less powerful. ‘This device was 25 years old, it was totally worn out and had much
smaller possibilities’, Professor Olko emphasises. The old cyclotron could create a beam that could go only up to 30 mm deep.
This is too little to conduct modern scientific research and also
too little for medical purposes. You could treat only certain kinds
of eye cancer using the old cyclotron. The power of the beam
from the new cyclotron is several times bigger and it goes up
to 32 cm. The Gantry device makes it possible to reach every

tumour in all parts of the human body. This is a tube with huge
magnets, weighs about 100 t and rotates around a reclined patient. That enables to direct the beam of accelerated protons into
the cancer cells with up to 1 mm accuracy.
The Bronowice Cyclotron Centre is still under construction. As
for now only scientists are able to take advantage of the cyclotron. First patients will appear at the BCC at the end of 2015.

Project title:

National Centre for Hadron Radiotherapy
Phase 1: Bronowice Cyclotron Centre

Project title:

The Bronowice Cyclotron Centre – Gantry site (Phase 2)

Beneficiary:

Henryk Niewodniczański Institute of Nuclear Physics of the
Polish Academy of Sciences

Beneficiary:

Henryk Niewodniczański Institute of Nuclear Physics of the
Polish Academy of Sciences

Value:
Duration:
Support area:

30 734 819,98 EUR
2007 – 2014
Measure 2.1 of the Innovative Economy Operational
Programme

Value:
Duration:
Support area:

40 758 497,44 EUR
2009 – 2015
Measure 2.1 of the Innovative Economy Operational
Programme
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we wanted to provide our students with qualifications
which will make them stand out on the job market.
The patient stopped talking exactly 30 minutes later. The doctor and others left him, sat in front of a TV and began to watch
a recording of how they had behaved in the past half an hour.
Doctor Smith did not behave as a real doctor was supposed to
do. No wonder—only in a few years’ time will she actually become a medical doctor. For now, just like the rest of the team,
she is a medical student at the Medical University of Lublin, the
patient is a mannequin, his voice was borrowed from a member
of the university staff and the whole situation was just a medical simulation. This is how future medical doctors learn their
profession in Lublin.

Students
Feel Old

The simulations are part of the project called „MEDFUTURE
– Medical Professions of the Future”. It originated at the Medical University in Lublin. Małgorzata Kostrubiec-Wójtowicz, the
Project Co-ordinator, explains ‘we wanted to provide our students with qualifications which will make them stand out on
the job market. Another aim is to put the theoretical knowledge
gained at the university into practice.’ MEDFUTURE is focused
on genetics and geriatrics since they are believed to be the disciplines of the future. It is enough to say that the elderly constitute around 17% of Polish people nowadays. In ten years’ time,
more than a quarter of Poles will reach the age of retirement.
That means that the demand for specialists in these fields will
increase significantly quite soon, just as it will across Europe.

There was no contact with the patient. Either he
cried that someone wanted to kidnap him or he kept
forgetting where he was. The doctor, let’s name her
Smith, had just half an hour to take control over the
difficult patient, examine him, make a diagnosis and
develop a treatment plan.

weights and glasses that impair your vision. Once you put on
the costume, you can really walk in the seniors’ shoes—you
experience worse eyesight, difficulty in walking, stiff hands
or joint pains. The pharmacists-to-be may, in turn, take part
in the course of clinical pharmacy. They learn how to communicate with patients, gain knowledge about anatomy or such
issues as parenteral nutrition, to name but a few. If you are
interested in genetics and your grade average is high, you may
write your dissertation thesis in this field. Not only will you have
your supervisor then, but you will also have your own additional
substantive tutor assigned and some funds granted to buy
reagents for your tests or attend scientific conferences. In addition, all modules offer meetings with medical sector employers and dozens of hours of internships and apprenticeships in
places students of other medical universities never reach—at
hospices, wards and geriatric outpatient clinics.
Can all this really help students? MEDFUTURE has now been
carried out for over six months, but the Project Co-ordinator
emphasises that positive outcomes can already be observed.
‘We have been told that the students who have participated
in the simulations deal much better during their practices in
hospitals. Their knowledge is more thorough, they are capable of an appropriate behaviour and better decision-making’,
Małgorzata Kostrubiec-Wójtowicz claims.

The project consists of several parts, and each of 1,300 students can take advantage of it. However, each faculty has been
assigned a different action. Just to give you an example of how
it works: Nursing Faculty students participating in the module
entitled „Specialist Care for Seniors” may actually feel… old.
Literally. A simulation lab for geriatric care has been created
at the university, with such devices at hand as emotions simulators of elderly people. This is a set of special uniforms with

Project title:

MEDFUTURE – Medical Professions of the Future

Beneficiary:

Medical University of Lublin

Value:
Duration:
Support area:

571 443,01 EUR
2013 – 2015
Measure 4.3 of the Human Capital Operational Programme
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The equipment we have now has so far
been unavailable for the Polish science.

Bridging the Gap
This building was created by scientists with a passion.
Its exterior may not look so impressive, but the equipment inside is a real gem.
What can I tell you about? Perhaps about a laser printer that
can use titanium alloys to print prosthetics of cancer-damaged
face fragments? Each implant is customised. How about 3D
design devices? They enable students to see the process of
creation of various materials in closed machines. If it was not
for this technology, all the future engineers could see from the
outside would be the control panel and machine pricking and

will decrease the fraction, the other strengthen the structure.
Depending on what layers will be placed, the final material will
have other properties, exactly the ones required by the constructor.

rolling when they pressed a button. Or maybe let us talk about
devices to produce nanofibres? Thanks to them, material engineers can first create nanofibres of their own idea and then
their colleagues, biomedical specialists, use the new material for such things as creating burn dressings which will grow
into your body and replace your skin. And what about the ALD
technology, which is about depositing atomic layers on materials? That enables the scientists to compose layers consisting
of several or several hundreds of single layers with different
components. It is a bit like making a sandwich—you get a slice
of bread and on top of it you place some butter, then some
cheese, ham, or lettuce. This is exactly what the scientists
are doing. They put any nanolayer on the material and each
of these layers is supposed to serve a different purpose: one

Technologies in Gliwice. ‘We have built the Laboratory because
we wanted to have a place to educate future engineers and
material technologists by the contemporary industry standards’, says Janusz Mazurkiewicz, PhD Eng., from the Silesian
University of Technology. ‘Before that our technologies were
from the 1980s, and some of them even from the 1970s. We
modernised them but they were still old machines, only slightly
refreshed. The gap between us and the industry was enormous.
We tried to catch up with trips to friendly factories, where we
could watch modern equipment’, he says.
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These are just a few of almost 80 modern devices at the Scientific-Didactic Laboratory of Nanotechnology and Materials

The purchase of the entire equipment and erecting the building was financed from the EU funds. Less than 20% of the
grant covered the construction, whereas over 80% was spent

on the purchase of the equipment. As Professor Mazurkiewicz
claims, the Laboratory was prepared by passionate scientists.
What they cared about was not the shape of the building, but
the equipment inside. Some machines in the Laboratory were
produced upon a special order of the University. This way the
Silesian University of Technology gained mini-versions of machines used in the industry on an everyday basis. Take a twochamber vacuum heater, one of the most modern heaters of
this kind in Poland from the technological point of view, but five
times smaller than those used in real factories. ‘The equipment
we have now has so far been unavailable for the Polish science.
Even if we had wanted to save for it for a few years, after that
time the world would have overtaken us. Had it not been for the

EU funds, we would not have been able to carry out this investment’, the Professor claims.
He emphasises that since the Laboratory began to operate, the
technological gap between the Silesian University of Technology and the industry has disappeared. If any differences occur,
these are in favour of the scientists from Gliwice. ‘With such
equipment at disposal, our students will not be embarrassed
to leave into the world. They will be more than welcome everywhere, because they will have not only theoretical, but also
practical knowledge’, Professor Mazurkiewicz comments.

Project title:

Construction of the Scientific-Didactic Laboratory
of Nanotechnology and Materials Technologies in Gliwice

Beneficiary:

Silesian University of Technology

Value:
Duration:
Support area:

6 847 422,29 EUR
2010 – 2014
Measure 13.1 of the Infrastructure and Environment
Operational Programme
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The driver should drive trains all the time as well. If you do not have
a simulator, this science gets complicated and very expensive.
Our mission is to create such a tool.

A cow suddenly appearing on the tracks is given as an example
of an unexpected danger to the moving train during trainings
for train drivers across the globe. Not in Poland, though. Polish
cows do not surprise trains by unexpectedly jumping on the

The demonstrator will be ready in 2016. Where did the idea come
from? The market dictated it. The average age of train drivers
is approximately 50 years. Therefore there is an urgent need to
educate new generations of railway crews. ‘But training a train
driver is like training an F16 pilot. The driver should drive trains all
the time as well. If you do not have a simulator, this science gets
complicated and very expensive. Our mission is to create such
a tool’, Śleziona concludes.

How to Prepare
a Train Driver for
Meeting a Wild Boar
Training a train driver is like training an F16 pilot—it lasts
a long time, is complicated and very expensive. Thanks to
funding from the NCRD (National Centre for Research and
Development), Qumak is working on a simulator to make
the process easier and cheaper.

namely wild boars and surges in the electric traction. Besides,
the simulator is to be a teaching tool, with clearly defined training objectives. ‘It will include the training methodology and the
evaluation criteria. After the session, the device will prepare a set
of information about how the trainee coped with an unusual situation, whether and how quickly she/he reacted to it and whether
his/hers conduct resulted in a sequence of other unexpected
events. The trainer will get all the information and will be able to
assess the learner on its basis. Training data will be stored and
will always be accessible’, Marcin Śleziona describes.

tracks forcing the driver to pull the emergency brake. In Poland,
the biggest unexpected danger to a moving train is posed by
wild boars. ‘It is a unique specificity of our railways. We have
a whole bunch of them. For example, the voltage of the overhead
electric traction… Anywhere in the world, the voltage is a stable
3 thousand volts, while in Poland it is 3 thousand, but sometimes
it drops to 2 thousand, and then sometimes it jumps to 4.5 thousand volts’, says Marcin Śleziona of Qumak Company.
This specificity means that foreign corporations find it difficult to
ship their products to the Polish market by rail. Here was where
Qumak found its chance. The company is currently working on
a simulator for train drivers. Similar devices, mostly of Western
manufacture, are already available on the market. ‘But they are
just expensive mobile toys’, Śleziona emphasises. Firstly, foreign
simulators do not reflect the specificity of the Polish railways.
Therefore, a future driver is not able to learn how to react to
unexpected events. ‘After all, the whole point is for the driver
to react instinctively and not to ponder what to do, whether to
brake, pour sand and so on’, Śleziona explains. Secondly, as
the company stresses, the courses are not built according to
any teaching methodology. They do not state what skills a future
driver is expected to have or how to evaluate his competencies.
The simulator being developed by Qumak is meant to be different. ‘It will not be a single component, but an entire ecosystem
of components’, Marcin Śleziona says. One part of the project is
responsible for creating virtual reality. The world seen on a computer screen is the same as seen by the driver of a moving train.
If a real train station X has a mailbox and graffiti painted on the
stairs, then the building of the virtual station will also have the
same mailbox and the same graffiti as well—everything in the
same place. At the same time, the simulator will prepare the user
for various unforeseen events that occur on the Polish railways—
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Project title:

An advanced simulator demonstrator for rail-vehicles
operators with view to improving their operational
performance and safety

Beneficiary:

Qumak S.A.

Value:
Duration:
Support area:

3 131 836,69 EUR
2013 – 2016
Demonstrator+
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The Departments of Biology and Chemistry of the University
of Gdańsk used to be located in beautiful buildings with an
interesting history. For example, the Faculty of Molecular
Biology and Biochemistry Faculty was located in a building
which was over 100 years old. Before WWI, it was a high school
for girls. In September 1939, arrested Gdańsk postal workers

for research and teaching purposes. Therefore, the buildings
have large rooms and spacious laboratories, while lecture rooms
can be combined and arranged as required.
The first building to be erected was that of the Department of
Biology. The building consists of five wings, each of which is
dedicated to a different specialisation. In addition to laboratories
and lecture rooms, a spot was also found to install greenhouses
as well as exhibit departmental collections of amber. There is
also a bird aviary. Inside the building there is a green island with
growing plants. One day a Zebra finch, a small bird reared in
cages, unexpectedly made its appearance. The owner could
not be found, so biologists took care of it. And because Zebra
finches are sociable animals, scientists contributed money to
buy a second bird of this species. Now the pair lives in the aviary.
The building of the Department of Chemistry was completed as
the second. Actually, there are two buildings. They house not only
research laboratories and classrooms, but also the technology
auditorium—a room where you can carry out research and
teaching in the field of chemical and environmental engineering.

The Zebra
Finches’ Choice

If animals sat on the jury of the competition for the best
designs financed from the EU grants, the University of
Gdańsk certainly could count on a place on the podium.
The birds came to like the new university buildings so
much that they decided to live in them.

were imprisoned there. Or let us take the Faculty of Vertebrate
Zoology and Faculty of Plant Ecology—before WWII, the rooms
where zoologists and botanists worked had served as technical
facilities for the nearby airport. We should also mention the
modernist building from the interwar period—it housed a library
and a few Faculties.
All these buildings were beautiful and historical, but had two
major drawbacks. Firstly, they were not at all adapted to the
requirements of modern science. They lacked everything—from
the elevators, through appropriate systems up to well-equipped,
spacious laboratories. Scientists and students were cramped
in too small spaces. Secondly—and most inconveniently—the
buildings were scattered across different parts of the Tri-City. The
molecular biology building was in the city centre, a few minutes’
walk from the historic centre. The headquarters of the zoology
and ecology of plants was located in Gdańsk-Wrzeszcz district,
outside the city proper. It is located approximately 6 km from
the city centre. But the worst concerned the last building. It
was located in Gdynia. It took students and scientists at least
an hour to get to the department library from the molecular
biology laboratory. A similar problem existed for the Department
of Chemistry. Even though all the institutes were located close
to each other there, but the building was old, cramped and not
suitable for research work.
The University of Gdańsk desperately needed to build new
department headquarters. The goal was to locate all institutes,
and thus the necessary equipment, in one place. The project was
executed with a 235 million zlotys grant from the European funds.
The money allowed for creating three buildings with a total area
of approx. 52,000 m2. From the beginning, they were designed

Project title:

Construction of Buildings of the Faculties of Chemistry and
Biology of the University of Gdańsk

Beneficiary:

University of Gdańsk

Value:

58 017 485,76 EUR

Duration:
Support area:

2007 – 2014
Measure 13.1 of the Infrastructure and Environment
Operational Programme
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We know about students who stayed with employers where they
had earlier completed their internships or trainings.

Internship in Yerevan
When the holiday came to a close, the students of Marie Curie-Skłodowska University of Lublin (UMCS)
could endlessly list names of countries they had visited—Ukraine, Russia, Kazakhstan, the Republic
of Buryatia. But no, these are not places where they spent their holiday; this is where they completed
internships in local companies.
What is more, when they had returned to Poland, they received
remuneration for their work, paid by the UMCS. The University
also helps its students find a place for an internship or training.
If necessary, the lecturers can reach their contact persons
and recommend a company willing to accept a trainee from

The project was prepared jointly with employers from the
very beginning. UMCS consulted with them the project’s
assumptions and curricula in particular specializations and
faculties. Some didactic classes, both mandatory and optional,
are conducted by people who work in enterprises. What is more,

Poland for a few weeks, in such unusual places as… Yerevan.
The University also sends its students for trainings, provides
them with professional counselling, organises meetings
with employers, and most of all offers new majors and
specialisations, where students can learn what the employers
expect them to know.

companies accept students from the UMCS for internships
and trainings, and open panels with employers are held twice
a month in a large hall, where three or four entrepreneurs talk
about the work in their branch, the situation on the job market,
what kind of employees are sought-after by the companies.
Almost 200 companies are somehow involved in the project.
‘The employers are happy to accept our invitations, as for them
it is a chance to find new employees’, Grzegorczyk says.

This is how the project entitled „UMCS for the labour market and
knowledge-based economy” works. The UMCS developed it to
facilitate students of the humanities to begin their professional
careers. ‘It is quite a comprehensive but concise plan to prepare
a student to enter the job market, from the didactic classes
through professional counselling, internships and trainings’,
Project Co-ordinator Anna Grzegorczyk explains.
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In the beginning about 1,600 students were expected to
participate in the project. At the moment it encompasses over
2,500 thousand of them, and it is already known it will attract
even more people, as the UMCS keeps adding new elements
to the programme. The latest idea is to organise study trips.

The UMCS wants to send students for few days’ long trips
to foreign companies and institutions. For example, future
interpreters are about to go to Brussels, to the European
Parliament, to see how simultaneous interpreters work there.
‘We have some students who have been moving around the
project for a few years and taking advantage of different forms
of support. First they enrol for a specialisation, then they go
for a training, and finally they complete an internship’, Anna
Grzegorczyk says.

but the interest in it exceeded all expectations, so much so that
it was necessary to hold a special recruitment for this specialty.
Since the beginning of the academic year 2014/15, the UMCS
offers the Balkan Studies as a new major. The most important
thing, however, is the fact that the graduates of the humanities
are actually able to find a job. ‘We know about students who
stayed with employers where they had earlier completed their
internships or trainings. We have already had at least a dozen
of such cases’, the Project Co-ordinator claims.

Although the project will be completed in 2015, University staff
admits that you can see its effects already e.g., the launch of
the Balkan Studies. In the beginning it was just a new specialty,

Project title:

UMCS for the labor market and knowledge-based economy

Beneficiary:

Maria Curie-Skłodowska University of Lublin

Value:
Duration:
Support area:

4 802 277,38 UER
2010 – 2015
Submeasure 4.1.1 of the Human Capital Operational
Programme

27

„Why do medical students all over the world keep cutting live
frogs?”—that was the question asked by i3D creators, a company
from Gliwice preparing 3D visualisations. They prepared virtual
frogs for students, which is a set of real time applications to learn
animal anatomy and physiology.

Cut the Frog
i3D company wanted to conquer the US with their
medical product. The program „Go_Global.pl” was
supposed to help them with that. So how did it go?
Today they receive orders from China, Saudi Arabia
and the US and we are talking not only about medicine.
‘The „Go_Global.pl” opened us to the world and other
fields’, the company claims.

Instead of practicing on a real frog or a rabbit, a student performs
exactly the same actions on a 3D animal model on a computer.
The virtual model behaves identically to the real animal: when
it is cut, it will bleed; when it is given adrenaline, its heart will
beat faster. The frog, the rat or the rabbit (those are the three
animals available in the application) may be connected to the
machines, administered certain substances or subjected to
preparation of any of their muscles or organs. What is more,
i3D application enables you to observe the preparation not only
on the tissue level, but also go deeper, to the level of a single
cell and observe how it behaves, for example, after it is given
a certain chemical substance. Virtual preparations have also
several other advantages. ‘First of all, the costs are lower’,
Joanna Makuch from i3D explains. ‘Buying a rabbit for the
classes costs about 100 zlotys, plus the costs of maintaining
the animal, the infrastructure. Secondly, there are ethical issues
here. If you want to make a rabbit preparation, you have to kill
it. Thirdly, the education. Not only do students learn how an
anatomical preparation looks like, but they also do it from A to
Z, so that even if they make a mistake they will not damage
the preparation. They can see „what will happen if…” This is an
advantage of the virtual reality over the actual one’, she explains.
The product is great and innovative. Having a good product is
however one thing, to sell is another, especially abroad, where
Poland is not necessarily associated with advanced technologies.
You have to prepare yourself for every conquest, also the trading
one, and it is to the preparation that the i3D company has

tertiary education institutions and competitive companies all over
the world, which are important as far as new technologies and
education in medicine are concerned’, Joanna Makuch recalls.
When the list was ready, you could start searching for contacts.
The Polish company managed to initiate partnership with the
Barco company in the US, a global leader of technologies
related to stereoscopic image projection. In Saudi Arabia the
KACKST became the partner—an organisation dealing with the
application of new technologies in education. They managed to
find a partner also in China.
Over a year has passed since the participation in the programme.
As Ms. Makuch emphasises, those intensive six months are now
beginning to bear fruit. The company has verified their product
against market expectations. Meetings with scientists from
different countries have indicated different new directions for
development. In addition, more questions about a possibility of

technology development and preparing new projects are received
by the office in Gliwice. They do not concern only medicine,
but also other sectors such as industry or engineering. ‘I can
confess that we are working on new applications’, Makuch says.
‘The participation in “Go_Global.pl” showed us new directions,
and we are open for new opportunities’, she adds.

allocated the funds received from the „Go_Global.pl” programme
of the National Centre for Research and Development.
The first and most important step was to find some opinion
forming institutions in the medical sector. ‘We had little time,
because the entire project lasted only six months. This required
huge effort on our part. In total we selected several hundred

Project title:

Faster, more effective and engaging—interactive education

Beneficiary:

i3D Science Sp. z o.o.

Value:
Duration:
Support area:

57 897,51 EUR
2013
Go_Global.pl
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„It’s must. A new building just has to be built”—a sentence
that had been repeated at the Pomeranian Medical Academy
in Szczecin for years, and those saying it were 100% right.
The University was expanding all the time, new department
was created, new faculties were offered, which automatically
increased the number of students. Just to give you an example,

There is one more reason why the Centre is such an exceptional
investment—its location, or rather its closest vicinity. Again
thanks to the EU funding, the University is building another new
facility, the Centre of Diagnostics and Treatment of Hereditary
Cancers (a modern teaching hospital) right next to the CNMT.
Ultimately, both centres are supposed to complement each
other. Materials for lab classes for students and materials
for research conducted at the CNMT will be sampled at the
Centre of Diagnostics. This is good example of how to combine
theory with practice. As the then Rector of the Pomeranian
Medical University Professor Przemysław Nowacki said at the
CNMT opening ceremony, modern medicine cannot manage
without developed biotechnology.

Combining
Theory and
Practice
Cancer treatment is not only about cutting off the
sick tissue. Today the latest medical technologies and
biotechnologies are applied to this fight. The Pomeranian
Medical University has therefore created modern centre
to educate future experts in these fields.

in 2000 there were about 1,700 students, whereas nine years
later over 3,700 people studied at the Pomeranian Medical
University in Szczecin (the University has changed its name in
the meantime). Although there were more students, more staff,
neither the didactic rooms nor the laboratories were willing to
expand on their own. Everybody had to be crowded in the same
old, tight rooms. In view of the above, building new facility was
just bare necessity.
Although it had been obvious for years, lack of funds was still
an obstacle. Finally the University managed to be granted
22 million zlotys of EU funding to create the Centre of New
Medical Technologies (CNMT). The works progressed with the
speed of light since. The first spade was dug in the ground
at the late 2009, while in June 2012 the CNMT was officially
commissioned.
The Centre is exceptional for number of reasons. First of all, this
is the first building erected from scratch in almost 70 years of the
University’s history. Secondly, as emphasised by the University
staff, this is the most modern and best equipped medical
centre in the entire region. What will you find in the Centre? It
has floors and almost a thousand square metres of space. The
western part houses the administration and offices, whereas the
eastern wing is dedicated to didactics and research. Didactic
rooms, as well as computer room and multimedia room are
located on the lower floors, while the laboratories are upstairs.
The latter have been fitted with modern equipment (also thanks
to EU funding) such as genome sequencer—a device that
enables to read nucleotide pairs order (DNA building units)—or
PCRs, which enable to multiply DNA fragments. The building
is also disability-friendly. The CNMT is supposed to be used
preliminarily as didactic base. It is used by about 800 MSc and
PhD students of biotechnology and medicine.
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Project title:

Medical Center of New Technologies Pomeranian Medical
University in Szczecin

Beneficiary:

Pomeranian Medical University in Szczecin

Value:
Duration:
Support area:

5 857 491,44 EUR
2009 – 2014
Measure 13.1 of the Infrastructure and Environment
Operational Programme
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How to Change Negative into Positive
An opponent runs up. He takes swing and… he kicks our footballer in his shin as hard as he can.
And how does the latter react? He does not feel thing—that is how specialist pads currently being
developed at Warsaw University of Technology are supposed to work.
The invention being developed by a team of scientists from
Warsaw University of Technology is a material to produce
shin-pads for football players. It is supposed to have specific
qualities: on the one hand it will be light and flexible, while on
the other it will absorb the energy from the blow. ‘The pain
should be experienced by the kicker and not the kicked one’,
Associate Professor Mikołaj Szafran, Project Manager, explains.

happened to go thicker while being transported by pipelines.
A jam occurred as a result, pumps would burn and factories
suffered losses. ‘Every negative aspect can be changed into
a positive one’, Professor Szafran claims. And this is exactly
what Warsaw scientists decided to do. They assumed that the
property of ceramic powder suspension to go thick quickly
might be used to create protective materials. ‘If you soak

How is it possible? The secret lies in the properties of some
liquids. Most of them have the same viscosity (or consistence)
irrespective of how fast they are moving. However, there
is a group of liquids in nature that have different viscosity
depending on the speed of movement. If you stir them slowly,
nothing happens. If you stir them fast, their viscosity increases
quite rapidly, or—in short—the liquids immediately become
thicker, some of them to such extent that they resemble flexible
solid objects rather than liquids.

a fabric with such a liquid and move your leg or arm normally,
nothing will happen. But if you hit something suddenly with
your fist or a knife, then the material’s viscosity will increase
rapidly and it will behave like a solid object. The material will
absorb the energy of the blow’, the Professor explains.

Such properties are displayed for example by ceramic powder
suspensions. The industry had discovered it a long time ago but
until now it had been treated as a vice. Such liquids suddenly
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The first idea to use it is shin-pads for football players. The
concept was simple, but there were a lot of challenges to be
faced: what kind of liquid and ceramic powder were supposed
to be used to make the fabric as light as possible? How big
should the powder grains be and how much do you need to
make the liquid go firm only with specifically hard blow? How
to prevent the substance from getting less sticky in higher

The pain should be experienced by the kicker
and not the kicked one.
temperatures? And the most difficult issue—how to prevent the
liquid from dripping down the fabric? All these problems have
already been solved by scientists from the Warsaw University of
Technology. At the moment they only have laboratory quantities
of protective fabrics, and it all works just fine. ‘Our tests prove
that the fabric absorbs as much as 70% of the energy of the
blow. If you kick the shin pad with the force of 10 kg, only
3 kg will be felt. The other 7 kg will be absorbed by the fabric’,
Professor Szafran claims.
The prototype of the shin-pads is being produced at a scientific
and industrial consortium. Now the researchers are working on
how to improve the material. In a few months the results of

their test will get to Polsport, a sports equipment producer. The
company will produce the first pattern of shin-pads. And what
will happen later? Perhaps they will go into regular production.
The scientists are already thinking about other products such
as elbow pads, helmets or vests. However, each of the new
applications requires new tests and a change of composition.
‘We normally move our leg with a different speed than our
arm. We therefore need materials whose viscosity changes at
a different moment’, the Project Manager explains. However,
as the scientists assure us, introducing modifications is not
a problem. What is most important is that their innovations
work.

Project title:

Smart materials for energy absorption
and human body protection

Beneficiary:

Warsaw University of Technology

Value:
Duration:
Support area:

992 870,47 EUR
2012 – 2015
Applied Research Programme
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The most important asset is
an intelligent presentation.

If you are among the first 500 buyers of the new Ford
EcoSport model, in addition to your new car you will also
receive a free one-year access to all Audioteka audio
books. This is a result of Audioteka’s participation in
„Go_Global.pl”, a programme of the National Centre
for Research and Development (NCRD).

of opportunity to fit a product are rather short-lived. If you cannot
squeeze in a particular time window, you have to wait one or two
years until the company starts manufacturing new vehicle models.
How did Audioteka handle it? ‘The most important asset is an
intelligent presentation’, says Marcin Beme. The NCRD grant
allowed the company to participate in conferences and car shows/
fairs. The objective of such participation was not to observe
others, but to showcase yourself as an expert. The company
sponsored various conferences and Marcin Beme was a speaker
at panel discussions and meetings, right next to the key players.
And the result? Audioteka came back with four contracts with four
different automobile manufacturers.
How did they reach Ford? ‘We had been trying to reach Ford for
a long time but with no result’, says Marcin Beme. ‘Finally, I saw
a video onYouTube with someone from Ford describing an engine.

Photos: Marta Dudź, Audioteka S.A.

Breaking the
Awareness Barrier

When it is necessary to show a success story of a Polish startup company, Audioteka fits the bill perfectly. It is the first Polish
Internet portal that exclusively offers audio books. Audioteka is
an entire „ecosystem”—you can listen to books directly on your
computer, mp3 players, mobile phones, home stereos and even
car CD players. Audioteka came out in 2008 and shortly took the

Polish Internet by the storm. It has also been trying to replicate its
success in other countries, too. ‘We have achieved some success
in Poland, but in terms of globalisation, we are just starting. It is
a difficult venture for us because we compete against companies
which, first of all, employ people with much more experience, and
second, have much more money. We therefore have to catch up
with them by using something else, which is why we are willing to
take advantage of grants that can help us go global’, says Marcin
Beme, founder of Audioteka.
This time, it was the „Go_Global.pl” programme that
helped the company go global. „Go_Global.pl” is one of the
programmes run by the National Centre for Research and
Development (NCRD). The programme targets mature, small
and medium-sized companies in Poland that have innovative
products on offer and would like to implement them in other
countries. A company can use the NCRD grant to prepare
a development strategy for a new market, seek partners or
showcase its project. Audioteka was one of the first to take
advantage of the program. ‘If the grant is for apples and we
produce pears, we will not start a temporary production of apples
to get the money and then revert to the production of pears. Our
company adheres to the firm rule that we use only those grants
which are relevant to what we want to do. „Go_Global.pl” was
perfectly suited to our plans, namely to prepare applications to be
used in cars’, Beme says.
There were two challenges to be met. First, to break into the
awareness barrier of large car manufacturers. Contrary to all
appearances, the automotive industry is not particularly dynamic.
It is rather conservative and safety is its priority. The other
challenge was a well-timed preparation of technology. Windows
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His name was on the bar. I googled him and sent him an e-mail.
It turned out he was Polish but worked in the US, so he sent me
to another person who handled such topics in Europe. I met this
guy at two conferences with no results. When I attended a third
one as a panel discussion speaker, he saw me speak next to
the Vice President of Mercedes and Vice President of BMW. He
approached me right away and said that we were going to sign
a contract’, Beme adds.

Project title:

Development of the commercialization strategy for mobile
synchronization technology and distribution of digital audio files
dedicated to car’s onboard computers

Beneficiary:

Audioteka S.A.

Value:

53 208,29 EUR

Duration:
Support area:

2013
Go_Global.pl

35

We showed them that this project applies not only to Poland, but the entire
European Union. Europe still uses far too much coal.
Coal is not one of the Commission’s favourites. This is „dirty” energy
and it affects the global warming, so they say. If they could, they
would not give a penny for research on coal. Nevertheless, they
did agree for the Institute to receive as much as 161 million zlotys
for coal technologies! How come they were persuaded? Just wait
a second. What is most important is the fact that the money has
been granted. The CCCT was created in two years—laboratories in
Katowice and Zabrze were erected and fully equipped, and so were
two other scientific and technological stations. This is the biggest
investment project as far as research infrastructure in Silesia is
concerned.

How to
Gasify Coal
‘Why do you want to deal with coal in the first place?’,
a European Commission officer wondered when he
heard that the Central Mining Institute was trying to
get European funds to create the Centre of Clean
Coal Technologies (CCCT) in the Silesia region.

Officially the CCCT deals with just what its name indicates i.e., the
development of clean coal technologies. ‘This comprises two kinds
of research’, the Project Co-ordinator Prof. Krzysztof Stańczyk,
PhD Eng., says. ‘On the one hand we are working on improving old
technologies so as to make them more efficient. On the other, we
are inventing totally new solutions’, he explains. As far as the former
are concerned, the CCCT scientists are working on such ideas as
the use of post-coal waste, for example, to produce geopolimers,
or on a more effective coal burning. ‘Each additional burning
efficiency point is important because it reduces the emission of
harmful gasses to the environment’, Professor Stańczyk claims.

to drill two holes in the ground and get the whole coal energy in
the form of gas than dig mines, send miners underground, then
transport everything upwards and finally process it on the surface’,
Professor Stańczyk explains.
It may sound incredible, but it works. The Institute had begun
working on coal gassing in 2007. Later there were first experiments
with the new technologies in the Mikołów-based Experimental Mine
„Barbara” which belongs to the Institute. A pilot system has more
recently been launched in the „Wieczorek” mine. Now the scientists
are trying to design the first industrial demonstration system. If they
find the funds, the building works will commence in two years’ time.

When it comes to new technologies, the main project that the
CCCT is working on is the underground coal gassing. Today, when
you want to obtain some energy from the „black gold”, you have to
excavate it from the underground first, then transport it to a power

So, how did the Institute convince Brussels to be given funds? ‘The
European Commission had quite a lot of doubts but we managed
to defend our position’, Professor Stańczyk explains. ‘We showed
them that this project applies not only to Poland, but the entire
European Union. Europe still uses far too much coal. Besides, we
can offer our technologies outside the EU. Looking globally, most of
the energy available across the world is produced from coal. These
are thousands of gigawatts of power installed. In each of these
places you can find some savings by using clean coal technologies’,
the Professor adds.

station and finally burn it. All this involves plenty of people, it costs
a lot, and some side products are created along the way, which
cannot always be used. The CCCT is developing a technology to
obtain energy without the necessity to excavate the coal. Deep
underground mixtures of gases are pressed into the deposits,
which make hard coal transform into gas. All you have to do then is
suck it up to the surface and use it as you wish. ‘It is much cheaper

Project title:

Clean Coal Technologies Centre – CCTW

Beneficiary:

Central Mining Institute

Value:
Duration:
Support area:

46 439 230,32 EUR
2007 – 2013
Measure 2.1 of the Innovative Economy Operational
Programme
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Since we have this Centre, we have been able to teach students
what we really want to, rather than only what the circumstances
and equipment allows us to, Śmigas says.

He will have it ten times in row if ten is the number of students
who have to practice heart attack diagnosis during classes. Those
exemplary patients are medical simulators from the Education
and Medical Simulation Centre of Medical University of Silesia.

Heart Attack
On Request

Why do we need a theatre at medical studies? ‘To educate the
future doctors better’, the authors of the Centre answer. ‘Medical
didactics has plenty of limitations’, Project Co-ordinator Błażej
Śmigas explains. The law stipulates that medical students are
not allowed to practice procedures on real patients with life
threatening conditions. Even the very examination is a problem.
Patients would not necessarily agree to be examined by tenodd students. Therefore, medical students frequently have
to stick to the theory only. They move to practice when they
have completed their studies, have their medical licenses in
their pockets and get to hospitals as interns. Only there can
one see the advantage of the artificial patient over the real
one—the mannequin will agree to be examined by anybody. ‘It
allows us to teach practice to future doctors as early as during
their studies’, Śmigas says. What is more, the simulation will
enable you to learn on standardised role play scenarios. Each
group will practice on the same patient. It might happen that
during the training at the teaching hospital they will not see rare
medical conditions, although they should be able to diagnose
one. The simulation comes in extremely handy then. ‘Since we
have this Centre, we have been able to teach students what
we really want to, rather than only what the circumstances and
equipment allows us to’, Śmigas explains.

Medical University of Silesia has exemplary patients.
You want them to cough? They will. You want their lips go
blue? They will. You want the patient on the bed right next
to the door to have heart attack? He will.
The Centre was created thanks to the EU funds. The University
spent almost 30 million zlotys of the EU grant to convert vacant
former hospital laundry and fit it with modern equipment. In the
place where washing machines used to stand, now you will find
modern medical instruments, arm or leg mannequins, didactic
operating theatre and an intensive therapy room. There is also
an emergency ward or even an ambulance and some space
adapted to simulate what is happening before you get to
hospital. However, the flagship pieces of equipment are the
artificial patients controlled by computer. At your request the
mannequin might have blood pressure increased, its breathing
might stop or its heartbeat might change. The mannequin
might sweat, sneeze, cough, groan, or even deliver a baby
(one simulator is a pregnant woman, and the delivery may be
of different levels of difficulty). If the artificial „post-accident
patient” has lost its kidney, dark urine will flow into a sack next
to its bed. In short, the simulator will behave exactly like a real
sick person.
Students from different years of studies learn at the Centre.
The younger ones practice specific technical skills on the
mannequins, such as inserting a needle, putting stitches
on its thigh, removing grown-in nails. The older ones, who
already have some theoretical knowledge, get to the simulator
operating theatre in teams of four or five and they have to
take care of a specific patient—examine him, make diagnosis,
perform an operation, and administer drugs. At the same time
the lecturer will sit in room with one-way mirror and control the
vitals of the simulator. Sometimes you will have family present
with the patient (acted by the Centre staff), and the doctorsto-be must, for example, get the necessary information
from a panicky mother in order to make diagnosis. All the
role plays in simulation rooms are recorded and subsequently
watched and analysed by the students and lecturers.
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Project title:

A conversion of the inoperative laundry of the clinical hospital
in Katowice-Ligota for the purpose of the Education and
Medical Simulation Centre of the Medical University of Silesia
in Katowice

Beneficiary:

Medical University of Silesia in Katowice

Value:
Duration:
Support area:

7 194 233,06 EUR
2009 – 2013
Measure 13.1 of the Infrastructure and Environment
Operational Programme
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We are working on an innovative device called
a 3D holographic display.

Like in the Star Trek
Before you visit the Image and Sound Processing Laboratory, it is worth reviewing your knowledge
of science fiction movies. What used to exist only inside the heads of scriptwriters, today becomes
a reality thanks to engineers from Gdańsk.
When Magdalena Sokół begins to talk about what the engineers
from the Laboratory are working on, she is instantly asked, ‘Is
it like the Star Trek holograms?’ ‘Almost everyone I talk to reacts this way. And yes, this is the case of the hologram from
Gdańsk’, Magda laughs. Magda Sokół and other members of

grams. ‘We are working on an innovative device called a 3D
holographic display, which will enable the projection of real 3D
holograms. Just to give you an example: a hologram of a person displayed will be able to have the same shape and size as
that person has in reality. It will be possible thanks to using the

the team from the Image and Sound Processing Laboratory are
working on an innovative technology of creating and displaying
3D holograms.

so called expanding reality effect and the holographic display
we are developing’, Sokół explains.

We are already surrounded by holograms. The map of Poland
that you can find on Polish ID cards is just a very simple
hologram. A female model advertising lingerie in a window of
a French shop is also using pseudo-holographic techniques.
Just like Michael Jackson did while „performing” at Billboard
Music Awards 2014. However, even as spectacular performances as Michael Jackson singing from the afterworld are
nothing more than 2D images. They are flat. The Gdańsk laboratory wants to go a step further and create real 3D holo-
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3D holograms can be used in various places. The most important ones are the film industry and multimedia sector. To the
former it would mean that no special glasses would be needed
to watch a 3D movie, if the technology from Gdańsk were to be
introduced. To the latter it would mean that a computer game
player might have a hologram of his game partner just next
to him. It could also mean a revolution in remote learning. You
could scan a patient in a Polish hospital, and a surgeon in Australia could consult on the treatment on the basis of the hologram sent, or even virtually participate in the surgeries.

However, Gdańsk engineers admit you will have to wait for such
an application. As for now, they are working on a holographic
display prototype which will enable such things as manipulating
object in real time. It will be the so-called multi-touch screen.
‘In other words, it will be the so-called etheric screen. It is
a bit similar to the one used by Tom Cruise in the „Minority
Report”’, Magda says.

Other teams in the Silicon Valley, Japan or Western Europe
are also working on similar 3D holograms displays. ‘Now the
race is about who will develop the algorithms first and launch
a ready product on the market’, Magda Sokół says. According to the schedule, the product is supposed to be ready for
launching in mid-2015.

During the next stages of the project you also have to work
on details of algorithms of effective image processing or think
about the economic aspect, because the team’s aim is to develop such technology of holographic display whose production would be as cheap as possible.

Project title:

Development of innovative technology
for the 3D holographic display system

Beneficiary:

Image and Sound Processing Laboratory Sp. z  o.o.

Value:
Duration:
Support area:

1 999 129,77 EUR
2012 – 2015
Measure 1.4 of the Innovative Economy Operational
Programme
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The fact that we are offering a government-sponsored field of
study has translated into our co-operation with companies.

For the last years, every couple of months Poznań University of
Technology ran a somewhat atypical recruitment process. What was
offered was holiday internships in companies. However, it was not
so easy to get them. It was not enough for the candidate to indicate

Did it help? It looks like it. A large group of students have stayed at
the companies where they had completed their apprenticeships. On
the other hand, new companies joined the group of those already cooperating with the Poznań University of Technology. Just to give you
a feel for the newcomers—one of them is Samsung. At the beginning,
the University sent its students for internships with Samsung, and
afterwards it was the company itself that contacted the University
with the concept of the first joint R&D project. The second one is now
in progress. ‘The fact that we are offering a government-sponsored
field of study has translated into our co-operation with companies’,
Professor Wrembel observes.

To Be Better
and Better
IT graduates from Poznań University of Technology have
for years been very much sought-after on the job market.
Instead of taking it for granted, the University prepared
a program which enhanced the competencies of its
students.

What about bringing the University and business closer together?
That is what the internships and student projects were all about.
For one or two semesters the students worked in small teams over
some tasks commissioned by a selected company. The recruitment
process was exactly the same as in the case of internships, namely
the University first selected the most interesting offers and then
matched them to students. There were various companies involved,
both global corporations such as Roche, Samsung, IBM and
smaller Polish companies. ‘Once the internships and projects were
completed, we asked the companies for evaluation. The reaction was
positive. In several editions we always had the same core of several
companies. That means they must have been satisfied’, the Project
Co-ordinator comments.

their willingness; they also had to prove that their offer was a serious
one, that it was beneficial and conformed to the profile. A special
commission selected only the best candidates. What was so strange
about it? Well, the fact that the candidates were not students, but
entrepreneurs willing to accept a person for an internship in their
company. Only when the University selected the best offers, did they
match the students to them. The best ones, obviously.
An internship was only one of many activities conducted by Poznań
University of Technology within the Tech-Info project, which is
a government-sponsored field of study for the IT. IT specialists are
not among those who face the biggest challenges in finding a job, so
why do they need a government-sponsored field of study? ‘So that
our graduates can become even better’, says Robert Wrembel, PhD
Eng. He is the Industry Deputy Dean of the IT Faculty and the Project
Co-ordinator. ‘We had several aims in mind. The most important ones
were to bring the science and business closer together and provide
our graduates with skills required in the industry’, he says.
All the activities the University came up with were strictly connected
with the work of IT specialists. Let us take mathematics remedial
classes. ‘This was not just mathematics, but discrete mathematics.
Students learnt mathematics from the point of view of applying it
to the IT’, Professor Wrembel says. Or there were lectures given by
experts from other countries, like the US. ‘We brought the experts
here so that the students could see what was going on in the field
of IT abroad and also so that they could understand that the ability
to speak English fluently was necessary for their jobs’, the Project
Co-ordinator adds. The IT specialists-to-be could obtain additional
qualifications and certificates during specialist trainings conducted
by such companies as Microsoft or IBM. ‘Those were commercial
trainings, exactly the same as the ones that the staff is sent to by their
employers’, Professor Wrembel explains.
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Project title:

Education in computer science for business applications

Beneficiary:

Poznań University of Technology

Value:
Duration:
Support area:

1 182 027,73 EUR
2010 – 2014
Submeasure 4.1.2 of the Human Capital Operational
Programme
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We have encouraged the science environment
to a more intensive co-operation.

Work
Together Like
the Silesians Do

It is worth mentioning that the enhanced co-operation is just
a side effect. When the Centre was being designed, nobody
assumed that the number of applications for research grants
submitted jointly by scientists from different universities would
increase as a result. The main aim was different. ‘Most of all, we
wanted to create a centre well-fitted with equipment as well as
in research and didactic infrastructure. It was all about better
integrating the equipment we had at hand at universities, to use
it more effectively and not to copy other laboratories’, claims
Associate Professor Andrzej Burian, the Director of the Centre.
The impulse to create the centre was not only the lack of
appropriate equipment at universities, but also problems with
space and facilities. The faculties and scientific equipment
were scattered all over the agglomeration. The scientists had to
travel with test tubes across several cities to conduct necessary
tests. What is more, the necessary equipment was often
located in a place without suitable conditions to run any tests.
‘We had such a problem with physics’, Professor Burian says.
‘The Institute of Physics was located in the centre of Katowice
and surrounded by skyscrapers, just next to a tramway. That
caused such great disturbances to the electromagnetic field
that we had a problem with measuring accuracy’, the director
claims.

this is the only one of this kind in Poland’, Professor Burian
says. There are also workshops to test new generation drugs.
Having such equipment at hand also enabled the University to
open new interdisciplinary studies, such as medical physics,
biophysics or biomedical engineering.
Interdisciplinary research centres are rare in Poland. The Silesian
Cross-University Centre for Education and Interdisciplinary
Research is a joint work of the University of Silesia and its
partners: the Silesian University of Technology, the Medical
University of Silesia, the Oncology Centre in Gliwice, the
Institute of Occupational Medicine and Environmental Health
in Sosnowiec and the Central Mining Institute. When designing
the project, its authors had in mind similar interdisciplinary
facilities operating at Harvard University or MIT.

There are no such issues at the new Centre. The building of
the Scientific and Didactic Laboratory of Nanotechnology
and Material Technologies was erected in Chorzów in a postmilitary area. ‘We bought it for a symbolic penny’, Professor

Until recently, when Silesian scientists did not
work together, they would run around the entire
agglomeration with test tubes in their hands. Today
they are doing tests in one place and carry out
joint projects frequently involving various fields with
colleagues from other universities. This is a result
of creating the Silesian Cross-university Centre for
Education and Interdisciplinary Research.

You can also see an additional result of the investment, namely
joint scientific projects. ‘Scientists from one institution used
to work together before, but now we are about to carry out
joint inter-institutional projects. For example, the Silesian
University with the Silesian University of Technology or the
Medical University of Silesia’, Professor Burian says. ‘We have
encouraged the science environment to a more intensive cooperation’, he adds.

Burian adds. The whole area is free from electromagnetic
and mechanical disturbances. That enables us to achieve
high sensitivity of measure readings. Over the area of over
16,000 m2 there are X-ray laboratories with a diffractometre to
examine the structure of non-crystal materials. There is also an
electronic spectroscopy laboratory connected with a machine
for obtaining nanolayers, just to name a few. ‘As far as I know,

Project title:

Silesian Centre for Education and Interdisciplinary Research

Beneficiary:

University of Silesia

Value:
Duration:
Support area:

19 222 222,98 EUR
2007 – 2014
Measure 13.1 of the Infrastructure and Environment
Operational Programme

45

First they attend lectures with specialists and they learn about the special needs
of a specific group. Then the students have classes directly with persons whom
they will design for.

Design with a Social Twist
It was just one of the many exhibitions in Cracow—the interior of the Collegium Maius, famous
pictures, precious jewellery from the University Treasury. Just a regular exhibition. It was the
visitors that were unusual. They were all blind. They could not see the exhibits, but they could
touch them.
Every semester students complete the „Designing Pro-Social
Solutions” programme, which is about designing for a particular
social group. ‘First they attend lectures with specialists and
they learn about the special needs of a specific group. Then
the students have classes directly with persons whom they will
design for’, Professor Brylewska says. For example, when the
topic was the design for the mentally disabled, the students

For years and years the design has been taught at the Academy
of Fine Arts. Only recently was this study field offered by the
Pedagogical University. Where did this idea come from? ‘On
the one hand, we had staff and we knew that the market was
in need of designers. On the other, we also knew that many
talented people did not get accepted to study design at the
Academy of Fine Arts’, Project Co-ordinator Professor Grażyna
Brylewska says.

would go to one of care institutions near Cracow. They would
meet the residents, walk with them to music classes and
check their manual skills. That helped design simple musical
instruments for them. When the topic was designing for
children, the students learnt how a baby learns about the world,
and at the end of the semester they designed educational toys.
Another cycle was aimed at problems for the elderly, disabled
and those suffering from SM, with visits to a seniors’ house and
to a centre for SM patients.

an opportunity for them to present their works to the world’, the
Project Co-ordinator says.
This study field is more and more attractive. During the last
recruitment process the University accepted over 40 candidates
to the first year. Now they are planning to launch 2nd degree
studies.

Photos: Jakub Pierzchała

To be more precise, they could touch special adaptations of
museums’ interior design and exhibits from the „Touch the
Culture” exhibition. Some of these adaptations were prepared
by design students of the Pedagogical University of Cracow.
This is one of the government-sponsored study fields, cofinanced by the National Centre for Research and Development
with the European funds.

initiated that field, but they managed to achieve it only two years
later. As a result, for the last 3 years over 20 design students
have had more complex curriculum, experts come with guest
lectures and the University organised trips to design fairs.
Students attended such events in Łódź, Poznań, and recently
some of them have been to „Milano Design Week”. ‘They
are thus able to become familiar with global design trends’,
Professor Brylewska adds. The project also includes an online
design magazine, mostly about what is happening in that field
in Cracow. ‘Students have their profiles on the website. This is

Secondary school graduates are offered similar fields of study
at several other universities in Poland. In order to stick out from
the crowd and reflect the specific character of the Pedagogical
University, it has decided to add „a social twist” to the design.
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Project title:

Design, Innovation, Society

Beneficiary:

Pedagogical University in Cracow

Value:
Duration:

The University admits it is able to hold such workshops thanks
to an EU grant. It attempted to obtain a status of a governmentsponsored field of study for the design at the time they had

Support area:

311 433,79 EUR
2012 – 2015
Submeasure 4.1.2 of the Human Capital Operational
Programme
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What we are doing is an automatic system for pollinating plants.
That is something completely different.

‘It is not an artificial bee’, Rafał Dalewski, PhD Eng., objects.
He is the author of the idea and the Project Manager. ‘What we
are doing is an automatic system for pollinating plants. That is
something completely different’, he explains. However, how can
an amateur not associate the concept with an artificial bee, if the
invention of scientists from the Warsaw University of Technology
will pollinate plants instead of bees? Even its name—B-droid—
makes you think of bees.

The B-droid has eyes, which are two small cameras that recognise flowers and enable spatial orientation. The very heart of it
is a computer, or two of them, to be precise. A small computer
mounted on the „bee” radios the data of all objects in sight to
the central computer. The big computer analyses the data and
responds with signals navigating the devices. The artificial bee
needs no man with a remote controller to navigate, as the robot
itself knows where it is supposed to get.
The scientists are preparing two versions of the machine—one
that can drive and one that can fly. As for now, a prototype of
the driving machine is ready. It does not look like a real bee
at all. The pollinator has been mounted on a mobile platform.
When one sector has been pollinated, the engine starts and
the platform moves on. This machine is suitable for pollinating
large plant areas. The prototype has already had a successful
baptism of fire on a rapeseed field. Just for the scientists from
the Warsaw University of Technology, a farmer had deliberately
planted low-growing rapeseed only for the purposes of the test
so that a lower platform could be used.

Artificial
Bee
When rapeseed growers found out what the scientists
from Warsaw University of Technology were working on,
they planted low-growing species of rapeseed in order to
help them, and kept their fingers crossed for completing
the invention as soon as possible.
Is the automatic pollinator just a scientists’ whim? On the
contrary. This device could be in demand in many countries.
Bees have been dying out en masse all over the world for many
years now. Why is this happening? Nobody knows. We blame
many factors, such as the environmental pollution, fungi, viruses
and parasites, just to name a few. What is worse, nobody knows
how to prevent it. In the meantime, the consequence of bees
dying out is an ever-growing problem. It is estimated that over
one third of crops and as much as 90% of wild plants must
be pollinated, and it is the bee which is the main pollinating
insect. In some areas, farmers must bring insects from over long
distances already today, which significantly increases the costs
of food production. ‘The question is, do we have an alternative
here? What will we do if the effectiveness of food production
drops to such a level that it will force us to think about how to
feed people’, Doctor Dalewski wonders.
He works with a team to find an alternative for bees. That is
where the idea for the automatic plant pollinator came from.
Such a development requires the co-operation of specialists in
various fields, such as aerodynamics, robotics, electronics, and
mechanics. Someone must construct and program the device.
We also need biologists—how can a group of engineers know
how real insects behave?
The biggest challenge was not the pollination itself (which turned
out to be quite simple), but… recognising flowers and checking if
they are ready to be pollinated. ‘The most important thing we are
preparing is the software for colour and shape recognition and
controlling a robot, so that the device will be able to recognise
and adjust itself to different flowers’, the project’s author says.
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The engineers are still working on the flying pollinator. This one
resembles an insect a little bit more—it has a barrel-like shape,
but it is several times bigger than a real bee. Both machines
should be ready as demonstrators in a year’s time. The creators
of the B-droid have not thought about one thing, though—how
to produce honey.

Project title:

Autonomous system for mechanical plants pollination

Beneficiary:

Warsaw University of Technology

Value:
Duration:
Support area:

280 360,30 EUR
2012 – 2015
LIDER
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Let us say that a John Doe, an UITMR student, wants to get
an internship with a company. He can quickly find one—using
the university’s online platform he can pick and choose from
hundreds of listings. But once he finds something interesting,
he must participate in a real recruitment process conducted by
the University.
The first step for John Doe is to have a conversation with a job
counsellor. He must come prepared—with a CV, the knowledge
of the future workplace and range of duties. So what happens
if John Doe comes inappropriately dressed, does not know
anything about the employer, is only interested in money and
not skills that he can get at the company? If such is the case,
he must repeat the appointment with the counsellor until the
counsellor is satisfied. According to UITMR staff, there were
students who had to repeat the first steps several times.

list of tasks to be performed by the intern. The university rejects
the offer if there is a suspicion that the company is looking for
free labour only or if the student’s tasks are reduced to „making
coffee” Moreover, the company that hires an intern must be
prepared for an unannounced visit of a University employee
who will drop by to see if the student and entrepreneur fulfil
the contract. These requirements do not deter employers
at all. Only in 2013, the UITMR was contacted by more than
300 companies offering more than 500 internships.
Internships are one of the few EU-funded activities under the
„UITMR: Knowledge—Internships—Information—Employment”
project. Thanks to the EU grant, among other new ventures,
UITMR has opened a new course of studies, namely
cosmetology, equipped its laboratories with modern equipment

Once John Doe passes a conversation with a counsellor, it is
time to check his technical knowledge. A University employee
will verify whether fluent English and perfect knowledge of
Microsoft Office stated in his CV are indeed so fluent and
perfect. If he successfully passes this test, John Doe gets to
the third and last step—an interview with a potential employer.

Pickers
and Choosers

The process is more complicated than in many recruitment
companies. ‘But it works’, states Aleksandra Michorowska,
the Co-ordinator of the project. ‘We are told by students that
they benefited a lot just by going through the process’, she
says. She explains that each step has a purpose. For example,

Students of the University of Information Technology
and Management in Rzeszów (UITMR) must try very
hard to get an internship with any company.
The reason for this is not the lack of places in
companies, but the university policy. The UITMR
has decided to teach them how to land a dream job.

and organised regular meetings of students and employers.
Through participation in the project, the University was also
able to adjust the University itself and its educational programs
to the needs of the disabled students—more than 100 of
them study at the UITMR. A special pool of internships has
been arranged for them, as well as support of a sign language
interpreter and auditorium equipment to accommodate those
with a hearing loss. Why to do all this? ‘We want to provide
companies with good candidates and students with good
internship offers’, Aleksandra Michorowska explains.

the meeting with a counsellor serves not only to point out
that someone is unprepared, but above all to verify whether
a candidate is suitable for the chosen position. There were cases
when a person with a serious speech impediment wanted to
go on an internship where the duties included frequent phone
conversations with customers. After a conversation with the
counsellor, the student chose a different and better offer.
More importantly, the selection also applies to companies.
Among other things, employers must present a comprehensive

Project title:

Knowledge—Practice—Information—Employment

Beneficiary:

University of Information Technology and Management
in Rzeszów

Value:
Duration:
Support area:

2 166 402,04 EUR
2010 – 2015
Submeasure 4.1.1 of the Human Capital Operational
Programme
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We built it in order for our research
to enter the 21st century.

Enter the 21st Century
If in the future you happen to fly in a plane whose engine was built near Rzeszów, think fondly of the
physicists from the University of Rzeszów. You will be able to reach your destination safely thanks to
them.
When a jet is taking off, the temperature in the engines goes
up to 1,100°C. In such conditions the blades in turbines
revolve tens of thousand times per minute. When the plane
descends, the temperature drops, sometimes even below zero.
Throughout all the years of operation, the blades in the turbines
must withstand all the rapid changes in temperatures. One of
them eventually breaks, which means the end of the flight. This

had been active for years. The problem was that its research
infrastructure had been created in the early 1980s and remained
unchanged for the next 30 years, while in the meantime the
world witnessed a scientific revolution. ‘Tests were previously
conducted on crystals, which are capacity objects. In the 1990s
all the developed countries took to examining nanomaterials. If
electrons from the crystal network are limited to the width of

moment could be delayed, if it were possible to invent more
resistant materials to coat the blades e.g., nanocomposites.
And this is exactly the scope of work of the physicists from
the University of Rzeszów and the WSK Rzeszów company, an
aircraft component producer.

100 nanometres, their physical properties change’, Professor
Szeregij explains. For such tests you need specialist and very
expensive equipment. The cost of one device for producing
nanolayers is about 11 million zlotys. The University did not have
such money in its budget, but they found it in the European
funds. Out of the donation worth more than 56 million zlotys,
the University of Rzeszów funded the construction of and
equipment for the didactic and research centre.

The scientists from Rzeszów have been researching
nanomaterials at super-modern laboratories for two years
now, since the Scientific and Didactic Complex Centre of
Microelectronics and Nanotechnologies was opened. ‘We
built it in order for our research to enter the 21st century’,
the Centre Director, Associate Professor Eugeniusz Szeregij
says. The Institute of Physics at the University of Rzeszów
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Laboratories are located on the first floor. Along the building
you can see an enfilade of clean rooms—special facilities with
closed air circuit which are supposed to provide appropriate
conditions for working with nanomaterials. In the first room you

will find an MBE system—a sophisticated technique of coating
thin nanolayers of specified chemical composition. The MBE in
Rzeszów is meant for mercury components. ‘This is the only
one of this kind in Poland’, Professor Szeregij emphasises.
In the second room you will find the equipment necessary to
analyse nanolayers, and in the next one—an installation for
lithography. ‘It is also unique. There is only one more like this
in Poland’, Professor explains. Other rooms are used for work
in low temperatures, because these are the best conditions to
see specific properties of nanomaterials.
The first floor of the centre is intended for students. One of the
laboratories is dedicated to nanopreparation. ‘It is also the first

one in Poland. This is where students learn to work with the
instruments we have on the ground floor. This is not as easy as
it seems. Nanoobjects require you to possess special skills’,
Professor Szeregij explains.
For the first three years the students learn in their classrooms,
and then they go to the ground floor to prepare their dissertation
using laboratory instruments. And what happens next? Then
they go to companies interested in implementing the inventions
from Rzeszów. As the Project Manager says, the University of
Rzeszów have set a course for the industry after all.

Project title:

Teaching and Scientific Centre for Microelectronics and
Nanotechnology, University of Rzeszów

Beneficiary:

University of Rzeszów

Value:
Duration:
Support area:

13 595 991,76 EUR
2007 – 2014
Measure 13.1 of the Infrastructure and Environment
Operational Programme
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It was meant to be a big laboratory where students
would be able to learn about latest energy sufficiency solutions.
If you are at the Faculty of Environmental Engineering, Geomatics
and Power Industry at the Kielce University of Technology and
you want to increase the temperature in the room, you do not
regulate the radiator but call the energy management system
service instead. This is also exactly where the Project Manager,
Jerzy Piotrowski, PhD Eng., calls when he wants to lower the
temperature in his room (the ideal one is 19°C). The computer
also receives the data from detectors that the Faculty is full of:
where it is colder, where it is hotter, how much energy the panels
are producing, whether water has the right temperature. The
system analyses the data and decides if the heat simply has to
be distributed differently or if its next batch has to be produced.
This is how energy management works at the most energy-saving
university building in Poland.

A Lab
Building
If you are ever told that the first super-ecological
building will be erected in Poland, do not believe it.
Such a building is already completed and it belongs
to Kielce University of Technology.

own’, the Project Manager says. ‘According to the regulations the
air from the toilets must be transported outside. We thought it was
such a waste because that air is warm, so we decided to transport
it to the basement where it is used to heat water tanks. Then the
air, which is cooled by now, is transported outside’, he explains.
Electric energy is necessary for all these elements to work, and
at this point the building is not self-sufficient. Although some
photovoltaic panels have been mounted on the roof, their surface
is too small in relation to the whole facility. The panels produce
several kilowatt hours a day, which is enough for several dozens of
fluorescent lamps to be on. The rest of electricity must be supplied

‘When we were designing the building, we wanted it to play two
roles. On the one hand it was supposed to meet all present and
future requirements related to renewable energy sources. On the
other, it was meant to be a big laboratory where students would be
able to learn about latest energy sufficiency solutions’, Professor
Piotrowski explains. And these assumptions have successfully
been executed. The heating system? The faculty is self-sufficient
thanks to heat pumps. Some of them obtain energy via probes,
some of them pump water which is merely 8°C warm from the
depth of 100 metres. ‘This is more than enough to heat the whole
building even in the winter season with temperatures below zero.
The heat pump operates in such a way so as to increase the
liquid’s temperature with constant volume when the pressure is

by a power station. In comparison to other buildings of similar
surface, this one consumes more energy, but its maintenance
costs less. ‘I have recently prepared a balance and compared the
costs of electrical and heat energy for us with those of a regular
building of similar surface. It turned out that our costs are about
10–15% lower. This is reflected in several tens of thousands of
zlotys less per year’, Professor Piotrowski says.
On an everyday basis the students and staff cannot feel they learn
and work in the most energy-saving building. Only sometimes can
you come across a student sitting on the floor instead of a chair. It
is warmer this way—thanks to the floor heating system.

increased’, Professor Piotrowski explains. However, supplying
heat is one thing, while its distribution is another. A special device
has been installed which „transfers” the heat from the didactic
rooms with a lot of people to rooms where only one or two
persons sit. The water is heated with solar panels. When the sun
is not bright enough and the panel efficiency drops, it receives
some extra heat from… the toilets. ‘This is a new solution of our

Project title:

ENERGIS—Teaching and Laboratory Building of
Environmental Engineering, Kielce University of Technology

Beneficiary:

Kielce University of Technology

Value:
Duration:
Support area:

7 463 988,04 EUR
2009 – 2012
Measure 13.1 of the Infrastructure and Environment
Operational Programme
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Unexpected Consequences of an EU Donation
The Rzeszów University of Technology prepared some classes so that the engineers-to-be could have
an opportunity of entering the job market more easily. It all ended up quite unexpectedly.
For the University itself.
The Rzeszów University of Technology admits that when it
prepared the principles of the project entitled „Become a Good
Engineer” five years ago, they never expected such results.
Then (and now) they had a single aim, namely to best prepare
several hundred students of three majors—IT, Energy Science
and Automatics with Robotics—to enter the job market. ‘We
wanted them to be active on the job market, and not passive,

several or even tens of thousands zlotys on the free market. The
most popular ones were those which offered a certificate of
training completion’, Doctor Strzałka says. Trainings were also
offered in the field of entrepreneurship or managerial ethics.
Furthermore, future engineers were sent to specialist fairs ‘so
that they could see the latest technologies’, the Co-ordinator
says. Representatives of various companies were invited to the

so that they knew how to find employment, and if they could
not, so that they knew how to set up their own businesses.
Some of them are likely to leave the Podkarpacie region, so we
wanted them to be able to compete with graduates from other,
bigger cities’, Dominik Strzałka, PhD Eng., explains. He is the
Development Deputy Dean at the Faculty of Electrotechnology
and Computer Science and the Project Co-ordinator.

University and, most importantly, those also accepted students
for internships. However, if you wished to become an intern,
you had to go through an entire recruitment process, just like in
case of a proper job. Employers’ representatives used to come
to Rzeszów to conduct standard interviews with the candidates
and subsequently selected the best ones. ‘It was intentional for
our part. It was all supposed to look like a real job market’, the
Deputy Dean explains.

This aim was supposed to be achieved through a variety
of actions. First of all, there was an incentive scholarship
programme—every year 30% of the best students received
1,000 zlotys monthly. Those interested could participate in
professional trainings. ‘Some of those trainings would cost
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Although the project is not finished yet (the first graduates will
appear on the job market in winter 2015), its effect can already
be seen—including those most expected by the University i.e.,
jobs for young people. It is now known that some companies

It was intentional for our part. It was all supposed
to look like a real job market.
want to give full-time jobs to people who were their interns.
Steps undertaken by the University brought also the result
no-one had expected—thanks to the EU project the Rzeszów
University of Technology has started a closer co-operation
with many new companies. ‘It all began when the companies
invited by the people behind this project came to the University
with one lecture. They observed what the University did, what
the project was about, and they gradually became involved in
other actions, such as supporting scientific clubs. Then they
reported they wanted to accept more students for internships.
We never thought the companies would get so involved in what
we were doing. In the end we had more employers willing to
accept interns than we had students’, Doctor Strzałka recalls.

When the internships were completed, the companies said
they wished to keep co-operating with the Rzeszów University
of Technology. For example, a Chinese company LiuGong
Dressta—one of the world’s biggest manufacturers of heavy
machines—first became engaged in the EU project, but it
has recently signed an agreement with the University to run
a separate scholarship programme. A number of companies
have also put themselves forward to conduct R&D work with the
Rzeszów University of Technology. ‘We find it quite surprising’,
Doctor Strzałka says. ‘If it had not been for the donation, 90%
of the actions could not have been completed so well and to
such extent’.

Project title:

Become a good engineer

Beneficiary:

Rzeszów University of Technology

Value:
Duration:
Support area:

1 187 815,40 EUR
2011 – 2015
Submeasure 4.1.2 of the Human Capital Operational
Programme
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Here is a story. Some time ago, the Director of the Textile Research
Institute, Jadwiga Sójka-Ledakowicz, PhD Eng., was visited by
a TV crew. The recording took place in a building built specifically
to test the latest invention of Łódź researchers. The cameraman
excused himself saying that he would stop in a moment as he
was waiting for an urgent call. The camera started rolling. He
took one take, then the second and the third and still no call was
forthcoming. The phone rang only when the team had finished
the work and went outside. It turned out that someone had been
trying to call him all the time, but the mobile signal was blocked
by the materials lining the room where the recording took place.
‘It was the best showcasing of our product’, the Director laughs.

T-shirt Instead
of Protective
Creams
No creams or lotions. No screens. A cotton
T-shirt is the best protection against the UV and
electromagnetic radiation. Subject to one condition—
that it is made of special materials invented in the
Textile Research Institute in Łódź.

Polish scientists have invented two types of protection. In the
first type, polyester materials are coated with various metal oxide
layers, approx. 220 nanometres thick. For comparison—the
diameter of a human hair is approx. 100 thousand nanometres.
Such materials can be used to prepare, for example, shutters,
awnings, blinds and screens. ‘They can be used in places such
as hospitals for shielding specialised equipment that emits
electromagnetic field’, the Professor explains. In the second
type, organic particles are used to absorb UV radiation and they
also have a bactericidal effect. They are added to the cotton dye
bath. This technique is suitable for clothing materials.

The invention of the Textile Research Institute that made
the camera operator go incommunicado was the barrier
materials—a new generation of textiles that protect against
various physical factors present in the environment, such as
UV-radiation, electromagnetic field or static electricity. Where
did the idea come from? ‘Several years ago, our Institute was
a part of an international scientific network dealing with fabrics.
We knew the incidence of skin and eye cancers was increasing.
Appropriate clothing would therefore be the best protection. At
the same time, there were no textile-based protective materials
on the market. It was where we saw our niche. When the Ministry
announced a competition for research projects, we submitted
our idea and got the funding’, Prof. Sójka-Ledakowicz says.
Scientists from five different research centres, namely physicists,
chemists, specialists in electronics and occupational medicine
worked together with the Textile Research Institute on the
„Envirotex” project. The research lasted eight years. It cost
16 million zlotys (15.5 million came from the EU funds). What
was the result? Nearly 50 scientific papers, almost 30 medals

‘Clothing made of our materials was tested by sports referees
and builders, as well as by members of other professions.
After testing, they all asked where they could buy them’, the
Director says. Currently the Institute conducts talks with German
companies willing to buy licenses for barrier materials. Western
companies will perhaps soon manufacture clothing made of
fibres invented by Polish scientists, using the equipment certified
and developed in Poland.

at invention competitions worldwide, a certification system for
barrier materials and 18 patent applications. ‘We already have
eight patents, including the European ones’, the Director of the
Institute adds. And the most important result of the project:
blocking materials production technologies and the necessary
equipment.

Project title:

New generation barrier materials protecting man against
harmful impacts of the environment

Beneficiary:

Textile Research Institute

Value:
Duration:
Support area:

3 954 444,04 EUR
2007 – 2014
Submeasure 1.3.1 of the Innovative Economy
Operational Programme
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Over 100 years ago, the building of the Institute of Ferrous
Metallurgy and the Institution of Non-Ferrous Metallurgy was

we found a full pack of flyers from the 1980s. It was not even
touched. Someone must have hidden it there from the Security
Service of Communist Poland, and he or she probably did not
get a chance to distribute those leaflets’, Kościuk reports. Under
the layers of paint on the corridor walls some wall pictures were
also discovered and on the ground floor they have been restored,
whereas on the upper floors they have been secured and might
be restored in the future, once some new funds are raised.
The building has been adapted to the needs of the disabled.
Some specialist equipment has also been bought, yet the most
important aspect was to modernise the rooms and didactic
laboratories. ‘The chemical laboratories have received all
available modern equipment. There are fume hoods and lab
tables. This might sound standard, but it had not been there
before’, Kościuk explains.

A Symbiosis
of Science
and History
Can you balance preservation officer’s requirements
with those imposed by contemporary science? An
example of the Wrocław University of Technology
shows us that yes, you can.

erected at Borsigstrabe. This was not a regular pavilion, though.
As the building in Borsigstrabe was one of the first facilities
of the recently established university—Königliche Technische
Hochschule Breslau—and it was necessary to show off a bit,
well-known Berlin architects were invited to design it. Years
passed and Breslau changed into Wrocław, while Borsigstrabe
became Mariana Smoluchowskiego Street. The Royal Technical
University became the Wrocław University of Technology. The
building designed by Berlin architects kept releasing subsequent
generations of engineers. Although science has moved on with
time, the building itself did not catch up. ‘The building has not
been renovated since WWII, except for the roof replacement. Now
we would like to modernise it, create didactic facilities, provide
modern equipment’, Prof. Tadeusz Więckowski, PhD Eng., says.
He is the Rector of the Wrocław University of Technology.
The University and the architects had two challenges to face. The
first was the documentation of the building. Some documents
were lost during the war. Now, in the 21st century, the University
and the architects had to solve such problems as the location
of some installations in the building. The second challenge was
even bigger. ‘I guess I do not have to explain how orthodox our
preservation officers are. As it is usually the case, in such type
of buildings we were trying to reach a compromise between our
requirements and those of the preservation officer’, the Rector
says. The renovated building houses, among others, the Faculty
of Chemistry. The University wanted the chemists to have modern
laboratories but those would need appropriate ventilation system
and maintaining a constant temperature. Anna Kościuk, an
architect, wanted the installations to run through the corridors,
as it is usually done. However, the preservation officer vetoed the
idea immediately, because the corridors are of historical value.
As a compromise, vertical shafts were introduced. These are
types of canals where all the installations could be hidden.
The 100-years-old plus building had surprised the designers
more than once. ‘During the renovation of the basement ceiling

What did not need to be changed was the room layout (except
for the adaptation of the attic and basement). ‘The building had
been designed to host a university, and it turned out that the
solutions proposed then—such as the width of the corridors,
layout of auditory and didactic rooms, the hall—were all perfectly
suitable for the modern times. Chapeau bas for the German
designers of the previous century’, the architect says. ‘Now, after
the renovation, we will be able to use the building for the next
100 years’, Rector Tadeusz Więckowski enthuses.

Project title:

Conversion of the B1 building in the Wroclaw University of
Technology compound together with modernisation of the
educational infrastructure of B1 and B2 buildings

Beneficiary:

Wrocław University of Technology

Value:
Duration:
Support area:

11 137 335,39 EUR
2008 – 2014
Measure 13.1 of the Infrastructure and Environment
Operational Programme
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A Different Perspective on Learning
Do not be fooled by appearances. These 19th century buildings hide state-of-the-art nano- and
biotechnological laboratories. And although it looks like any British University, it is located in Wrocław.
This is the Lower Silesian Centre of Materials and Biomaterials, the youngest „offspring”
of the Wrocław Research Centre EIT+.
Described by a prestigious journal „Nature” in the autumn of 2013,
EIT+ is still developing and requires world-class laboratories to
conduct its further highest-level research. Hence the idea of the
infrastructure project, namely the creation of the Lower Silesian
Centre for Materials and Biomaterials—a place which will house
the best equipment needed for experiments in the field of nano-

in Poland in terms of R&D infrastructure’, says Klaudia Piątek of
the EIT+.

and biotechnology, and where experts from various fields will
work side by side.

with representatives of industry and commissioned international
consulting companies to perform analyses; they also explored what
the regional smart specialisations were and went to similar centres
in Western Europe, including the German Fraunhofer Institute, to
Spain and to Scandinavian countries. They looked for existing
patterns of partnership between science and business. Ultimately,
the Centre wants to co-operate with such industries as medical
industry, cosmetics, and also with electronic and automotive
industries. The plans include joint projects with companies, as
well as performing research commissioned by industry. ‘Our
market advantage is that these devices will be located in the same
building, often in the same corridor. If someone commissions us
to examine a sample, we can do it very quickly, faster and more

The Centre will be located in Pracze Campus in more than
a century-old buildings. The buildings had originally been designed
as a municipal nursing home for the elderly. After WWII, they
were converted into barracks, and then, during the last smallpox
epidemic in Poland, into an isolation centre and agricultural
schools. Now, these four buildings with the surface area of over
23,500 m2 will house close to 40 nano- and biotechnological
laboratories. The cost of repairs and equipment will amount to
a considerable sum of 611 million zlotys. Out of this, 427 million
will come from EU funds. ‘At the moment, it is the largest project
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Why does Wrocław bet on nano- and biotechnology? Because
this is what science and economy need. A series of analyses
were conducted before the project began. Staff of the EIT+ met

We want to respond to the needs of the industry.
We want the economy to benefit from our research.
accurately than others. What is important, the researchers work
together, they can exchange ideas, so sometimes they come to
a solution sooner and can offer more’, Piątek explains.
Construction of the Lower Silesian Centre for Materials and
Biomaterials is to be completed in mid-2015. Construction
crews will then leave laboratories, to make room for scientists:
physicists, chemists, biochemists, specialists in photonics, and
nano- and bioengineering. Often these are people who have
gained experience in similar centres in the West. ‘We have a little
different perspective on learning. Our scientists are not only

supposed to conduct research, but also to gain financing, talk
with industry and attend business meetings. We define ourselves
as an organisation that is involved in the search for solutions that
are marketable and socially attractive. We want to respond to the
needs of the industry. We want the economy to benefit from our
research’, Klaudia Piątek explains.
EIT+ researchers are attracted not only to modern laboratories,
but also to the ability to create their own teams and work on
technologies that can subsequently find practical applications.

Project title:

Lower Silesian Centre of Materials and Biomaterials,
Wrocław Research Centre EIT +

Beneficiary:

Wroclaw Research Centre EIT + Sp. z o.o.

Value:
Duration:
Support area:

146 178 879,83 EUR
2008 – 2015
Measure 2.2 of the Innovative Economy
Operation Programme
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It is a tool for universities, which supports their decision-making processes on how to educate students.

In Polish, EPAK stands for an Electronic Platform of Qualification
Analysis and was devised by scientists from the Cracow
University of Technology. In short, EPAK is a system of electronic
questionnaires completed by graduates and employers, which

says. Hence, EPAK does not show the same questionnaires
to everybody. There is a bank of diagnostic questions on the
platform, but each university will select the most interesting
questions from its own perspective. ‘Thanks to that feature
it is a universal tool for entire Poland but at the same time it
is adjusted to each and every university. It can be used by all
tertiary education institutions all over Poland and adjusted
flexibly to their respective needs’, Joanna Żyra explains.
Another useful feature is the possibility to generate reports. ‘Our
system automatically creates reports in a natural language. You
will get a 60- or 70-pages long report with diagrams and tables
in a single click’, the Co-ordinator adds.

What
Happened to
Our Classmates?
Do the graduates of the X university have suitable skills
required by employers? Does the Y university offer classes
that are totally useless? What kind of employees will be
in demand in three years’ time? These are just a few
questions that EPAK will answer.

The scientists from the Cracow University of Technology assure
that the platform will give the universities the information on
their education path—if it suits the present and future demands
of the job market, if the graduates have competency gaps or
overabundance, what should be changed in general. ‘That
allows the university to check if it provides the graduates with
competencies that meet the requirements of the employers’,
Doctor Żyra says. And what if it turns out that the competencies
are inadequate? Then the university will know what they should
be changed into.

enables tertiary education institutions to follow the careers of
their former students and evaluate the effects of education. ‘It
is a tool for universities, which supports their decision-making
processes on how to educate students’, the Project Manager
Joanna Żyra, PhD, explains.
EPAK consists of two parts. The first one is targeted at
graduates. When you log in on the online platform, you will
see a questionnaire to be completed. What questions does it
contain? That will depend on when you graduated. If you have
graduated recently—no later than 6 months ago—you will be
asked how you are doing on the job market, how you evaluate
the classes at the university or college and how the studies
have prepared you for work. If 3 to 5 years have passed since
you received your diploma, the questions will refer to your
professional development: have you been promoted, what
did you need to get promoted, or if you completed any postgraduate courses, etc.
The second part of the platform is targeted at employers.
Once every six months they can express their opinion in the
questionnaires about how the graduates they employ are
prepared for work in three selected sectors. They will be asked
how they assess the qualifications of the new employees and how
useful they are at work, if the graduates lack any skills necessary
from the company’s point of view, and what qualifications will be
needed in the future (three to five years from now).

Project title:

Monitoring graduates’ professional careers
—a path to success of a 21st century university

Beneficiary:

Cracow University of Technology

Value:

It may turn out that IT graduates from two different universities
or their employer will see two different sets of questions in EPAK,
one for the X university and the other for the Y university. This will
not be a system error, but an intention of the platform creators.
‘IT studies at two different universities may differ a lot and the
results of education will vary then’, the Project Co-ordinator
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Duration:
Support area:

748 998,76 EUR
2012 – 2015
Measure 4.1 of the Human Capital Operational
Programme (Innovative Projects)
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‘I am proud of each laboratory here’, says the Director of the
Centre, Prof. Mirosława El Fray, PhD Hab. Eng. „Here” means the
newly built Education and Research Centre for Nanotechnology
of the West Pomeranian University of Technology in Szczecin.
Overall, the Professor can have 70 reasons to be proud of, as
this is the approximate number of highly specialised labs that
are housed in the building with an almost 10,000 m2 surface
area. ‘We have transmission, scanning and electron microscopy
laboratories. We have very well equipped microbiology
laboratories. We have special „clean rooms”’, the Professor
enumerates. Additionally, the building has seminar rooms,
lecture theatres and an auditorium for 500 people.

70 Reasons to
Be Proud of

Researchers of the West Pomeranian University of Technology
have for a few years been involved in nanotechnology. However,
until now, they worked in buildings which had not been designed
to meet the needs of science. And what were the results? The
complicated equipment and instruments that were necessary
to conduct research were sent to different laboratories which
did not have suitable conditions. ‘Naturally, we did continue our
research, but it was very difficult to do it in labs which were not
adapted to handle the equipment. For example, let us take the
electron microscope. All over the world, such microscopes are
located in special rooms in the basements. Ours was located
on the first floor. What is more, our building was near overhead
lines for trams. We had to use special nets to shield the
magnetic field, almost perform miracles to do our research’,
says Prof. El Fray.

cancer treatment. Scientists work on nanomaterials in which
appropriate drugs can be captured and then released, directly
targeting malignant cells.
The University would like to put the results of its research
into practice. The West Pomeranian University of Technology
collaborates with institutions such as Prof. Zbigniew Religa
Memorial Foundation for the Development of Cardiac Surgery
to develop innovative biomaterials to be potentially used in the
construction of cardiac support systems.
According to Prof. El Fray, scientific research should not be
detached from teaching. That’s why, a few years ago, the
West Pomeranian University of Technology as one of the

With the EU grant of 42 million zlotys, the West
Pomeranian University of Technology erected
a building for specialists in nanotechnology. ‘Finally,
we have appropriate conditions to conduct research
and educate students’, the scientists enthuse.
first in Poland, opened a new interdisciplinary field, namely
nanotechnology. Today, its students also benefit from the
laboratories in the new building. The Research and Education
Centre for Nanotechnology was opened at the end of June
2013. Only in the first year, the Centre has served approximately
2 thousand students and nearly 60 researchers from several
departments.
‘I worked abroad for several years and I have always wanted
to have such labs as my colleagues had there’, Prof. El Fray
reminisces. ‘Now, when they visit me and see what we have
built, they say they are jealous because ours are better than
theirs’.

The new building does not present such problems. Finally, our
electron microscope is located where it should be and at last
we can conduct our research’, the Director says. One of the
key projects that the scientists at the Centre are working on is
graphene research. Among other projects, researchers create
modern medical diagnostic sensors based on graphene. Yet
another group works on nanocomposites made of graphene
combined with various other compounds. Such composites
are later used in engineering or medicine, for example in

Project title:

Construction of the Center for Nanotechnology
Research and Education

Beneficiary:

West Pomeranian University of Technology in Szczecin

Value:
Duration:
Support area:

11 113 954,05 EUR
2008 – 2014
Measure 13.1 of the Infrastructure and Environment
Operational Programme
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The new building allowed us to literally spread our wings. We felt like
we changed cars from an old two-stroke clunker to a Mercedes.

‘We certainly would not have become the leading National
Scientific Centre and instead of getting the highest rating of
A+ for our university, we would have received a lower one’,
says Prof. Adam Jezierski, PhD Hab., Vice-Rector for Research
in Science and International Relations at the University of
Wrocław. And this is only the beginning of the list. If not for
the new building, the Faculty of Biotechnology would not have
200 students. New specialisations, such as IT biotechnology or

their stations. The new Faculty headquarters allow to conduct
experiments on a semi-technological scale. ‘The experiments
are conducted using small samples. If the results are interesting
and a researcher would like to try implementing them, he must
first repeat the experiment on a larger scale, as it often happens
that what is successful at a small scale, is not necessarily so
when repeated with a larger quantity on a larger level. Now
we are able to conduct our research on a semi-technological
scale. Before, our scientists tried to conduct such research in
their garages’, Prof. Jezierski describes.
According to Vice-Rector Jezierski, Biotechnology at the
University of Wrocław is focused on implementation. In their
new labs, researchers experiment with such items as cell
membranes and forms of administration of anti-cancer drugs.
The issue is to invent a smart packaging for the drug so that
it targets cancer cells only. The researchers also continue
their experiments with modified flax which is used for making
dressing for wounds. ‘We do not sit in our ivory towers and we

A Biotechnological
Mercedes
This is the largest project of the University of Wrocław
in recent years. At a cost of 55 million zlotys, of which
almost 40 million came from an EU grant, a new building
was erected for the Faculties of Biotechnology and
Chemistry. What would have happened if the building
did not materialise?
individual studies „Biotechnology in English”, would not have
been created. Thus students from China, Nepal, Nigeria or
Tajikistan would not have come to study in Wrocław. And, most
importantly, if not for the new building, scientists would not be
able to conduct some research.
‘Previously, we were scattered among three buildings’, the
Professor says. ‘Our working conditions were deplorable. The
buildings were old and never renovated. We were ashamed to
even show them. We did not have enough seats for students.
Students and Professors had to go from place to place in
the city. It was very tiring for everyone. Lab rooms were not
adapted to the requirements of biotechnology—we were
horribly cramped and lacked some equipment and instruments.
The new building allowed us to literally spread our wings. We
felt like we changed cars from an old two-stroke clunker to
a Mercedes’, Prof. Jezierski says.
Wrocław’s biotechnological Mercedes is a four-story building
with the surface area of over 11,000 m2. The ground floor
houses a library, administrative offices and computer labs. The
first floor has three auditoriums, laboratories and classrooms.
The second and third floors house laboratories and technical
areas complex. There is even a greenhouse on the roof. The
University of Wrocław can also boast several more interesting
features, such as phytotron growth chambers or a technology
copied from Germany, which maintains a constant temperature
of floors and ceilings in rooms. The technology proved quite
useful in some cultures.
The main section of the building provides a total of 170
laboratory stations for biotechnology specialists. In what is
known as the Connector, 90 chemistry specialists can work at
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do not work on „high science” only. We also think of inventions
that are useful’, Prof. Jezierski says.
What the new building means to Wrocław scientists is perhaps
best reflected in the words of one of the Professors, a renowned
chemistry expert. When he moved to his new laboratory in
the Connector, his comment was: ‘For the first time in my life,
I enjoy the right work conditions.’

Project title:

Construction of the Education and Research Complex
of Biotechnology at University of Wrocław

Beneficiary:

University of Wrocław

Value:
Duration:
Support area:

13 210 003,84 EUR
2009 – 2014
Measure 13.1 of the Infrastructure and Environment
Operational Programme
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If we ask vegetable sellers how many varieties of beets there
are, they probably would say that there are two—round and
elongated. If we ask the same question of the researchers from
the Poznań University of Life Sciences, their answer will be:
fourteen. This is exactly the number of beet varieties growing
in Poland they found and studied. They did it to find the one
that is the most nutritious. Besides beet varieties, they also
tested various cereals, apples, chokeberry, cabbage and
dozens of other fruits and vegetables. All this in order to select
the best ones and use them to prepare bioactive foods with
health-promoting properties. Today, the scientists have dozens
of bioactive products ready—bread, cereal, jellies, juices,
concentrates, soups, pies and more.

More than
Healthy Foods

What Poznań scientists have invented is called functional
foods, that is products which, next to essential nutrients,
also provide health-promoting compounds. Sometimes their
activity may produce such healthy outcomes as lowering
cholesterol levels and sometimes the improvement of wellbeing. ‘We plan to do something more with food than improve
well-being. We want to develop new food products for people
with specific diseases: diabetes, obesity, hypertension and
anemia associated with inflammatory bowel disease. This food
will help in their treatment and will have a preventive effect’,
explains the Project Manager, Prof. Józef Korczak, PhD Hab.
Briefly speaking, a bioactive cookie will simultaneously reduce
blood cholesterol levels and correct the glucose levels in
diabetics. It will therefore simultaneously protect against the
onset of obesity or diabetes.

customers towards food, such as which foods they buy and
how these foods are processed. Now, at the final stage,
researchers are working on a strategy to reach consumers and
food companies with new products’, Prof. Korczak explains.
The project is nearing completion. It is now approaching
probably the „tastiest” phase of work—testing new products.
Bioactive foods are currently tasted by approximately 600
patients in the vicinity of Poznań. Within 9 weeks, they will
consume a few tons of food. Patients are individually examined
every few days—scientists weigh and measure them, examine
their blood, ask about the well-being and the taste of food.
Because, as the researchers point out, the food is supposed to
be both healthy and tasty.

Apparently, where too many cooks spoil the broth,
there is nothing to eat. And what if there are more
than a hundred cooks, nearly 600 diners and food
preparation takes 5 years? That is what a research
conducted by Poznań scientists looked like
when put in simple terms.
Although the project is not over yet, scientists are already
seeking companies interested in the production of bioactive
foods. If everything goes according to plan, a few months from
now shops will offer breads, cakes, pasta and other products
promoting health. What does the Professor recommend? ‘I like
chokeberry juice best. Chokeberry is sour, so the nectar you
buy in stores is sweetened. Meanwhile, our Wrocław team has
developed a recipe for chokeberry juice. It is not bitter and is
adequately sweet. It tastes really good’, the Professor praises.

As the Project Manager says, the biggest challenge was the
scale of the study. Scientists had to check dozens of varieties of
various crops, vegetables, and even spices. They studied only
those growing in Poland. ‘The only product we import is tea’,
he says. Food preparation took them five years. Approximately
a hundred scientists from six different institutions worked on
the project. The group included even economists. ‘For new
products, such as ours, it is important to prepare economic
analyses and market entry strategies. At the beginning of the
project, economists investigated the attitudes of potential

Project title:

New bioactive food with designed functional properties

Beneficiary:

Poznań University of Life Sciences

Value:
Duration:
Support area:

9 706 502,12 EUR
2010 – 2014
Submeasure 1.1.2 of the Innovative Economy Operational
Programme
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By applying a layer of foamed concrete we want to eliminate
cracking, and thus increase the quality of roads and their durability.

The PhD in question is Marta Kadela from the Institute of
Building Technology, and the research that she got a grant for
from the National Centre for Research and Development deals
with strengthening weak surfaces thanks to a layer of foamed

‘Road constructions are built for 20–30 years. We must therefore
be sure that foamed concrete will last throughout, so one-off
endurance test will not suffice here. We need to conduct several
tests to get a full picture’, Doctor Kadela says. The scientists
check how the material reacts to stretching, compression and
cutting. Foamed concrete samples are put in special „ageing
chambers” so it can be predicted what would happen to them in
a few or a dozen or so years.
The material keeps surprising the scientists both positively and
negatively. ‘I had planned to use a 60 cm-thick layer of foamed
concrete, but it turned out that you can obtain homogeneous
samples not thicker than 23–30 cm. Fortunately our foamed
concrete was found to have much better parameters than other
similar products, so it is not necessary to make such thick
layers’, Ms. Kadela says.

Concrete Foam

Soon enough the foamed concrete will get from the lab to test
rigs. The scientists co-operate with two building companies
interested in this material. If the test results are good, the
companies will want to introduce foamed concrete in their
activities. The demand for a better product will always be high.
All places in Poland with good ground conditions have already
been built up, with each and every road now being built on
unstable grounds.

Had a certain entrepreneur not given a presentation a few
years back at an Institute where a young PhD student
pursued her education, she would have not taken interest
in foamed concrete. And subsequently—already as a PhD—
she would not have undertaken the research that might lead
to a significant improvement of the quality of Polish roads.
concrete. Marta Kadela, PhD Eng., explains ‘Constructions
such as roads, car parks, airports or even floors at warehouses
are built in layers. At the very top you have surface layers, and
beneath them there is a base that conveys the load. And then
you have the subsurface. When the subsurface is weak you
need to use some strengthening element. I want to apply a layer
of foamed concrete between the surface and the base’.
Today road engineers have a number of ways to deal with weak
subsurface. They insert beams, then try to stabilise them with
a binder, cement, lime, or even replace the soil. However, each
of these methods is quite expensive. What is more, in the long
run they prove to be ineffective. After some time the stiff layers
of the base and the strengthening structures begin to crack, and
the damage is reflected in the surface. The result? Cracking will
appear on the asphalt, a sight everyone driving on Polish roads
knows more than well. In Ms. Kadela’s opinion, these problems
might be solved with the foamed concrete. It is cheap, light,
flexible and could be a medium to convey the loads to the soil.
‘By applying a layer of foamed concrete we want to eliminate
cracking, and thus increase the quality of roads and their
durability’, she explains.
The scientists are facing two challenges now. The first one is to
develop the best formulation of the foamed concrete mixture.
The other one is to determine what is the best layout of layers
for a given construction as well as water and soil conditions.
Although foamed concrete has been used in construction for
some 60 years now, it has mainly been used for filling in some free
spaces. That means that this material still lacks endurance tests.
That is why scientists from the Institute of Building Technology
now have to check how foamed concrete will behave in various
conditions, what load it may endure in a given time and how
it will be affected by weather conditions such as rain or snow.
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Project title:

Stabilization of weak soil by application of layer of foamed
concrete used in contact with subsoil

Beneficiary:

Institute of Building Technology

Value:
Duration:
Support area:

287 092,68 EUR
2014 – 2016
LIDER
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Students carry out a lot of research at universities. Instead of conducting it on
imaginary examples and data, they can use information from real companies.
For the last couple of years tertiary education institutions have been
following the professional careers of their own graduates. This is
a requirement set by the Ministry of Science and Higher Education.
But how are they doing that? ‘Many of them just put up a short
questionnaire on their office website. It has no methodology, the
information is incomplete, the staff are wasting their time calculating
the results—all to no avail. The whole work goes down the drain’,
Marek Przepiórski explains. He is the Chancellor at the Human
Resources Management School of Higher Education in Warsaw
(WSZP).

So That Your
Work Does
Not Go Down
the Drain

To reverse the trend, WSZP is working on an online platform which
will make it easier for the universities to follow the careers of their
graduates on the one hand, and make the students’ education more
adjusted to employers’ demands on the other. The e-platform will
be targeted at four groups: schools of higher education, graduates,
employers and students-to-be. The idea is simple enough—each
of these groups (except for students) will provide some information
about themselves and will receive the information from the others
in return.

and students. ‘Students carry out a lot of research at universities.
Instead of conducting it on imaginary examples and data, they
can use information from real companies. Entrepreneurs may find
the results useful, and the students will have a different attitude to
work, if they hear what they are doing wrong from a person with
practice’, Małgorzata Skrzek-Lubasińska from WSZP explains. The
universities will also benefit from it. Staff at the career offices will
not waste their time analysing data from questionnaires and writing
reports, as the platform will do it for them. Also, thanks to the
information from the employers, the schools of higher education will
know how their graduates are evaluated and what skills they lack.
However, the knowledge of employers’ requirements is not enough.
Universities also have to be willing to introduce changes. Scientists

The graduates will thus reveal how they are doing on the job
market. The employers will say how they evaluate the trainees and
graduates of a given university, what skills they acquired during
their studies, what they lack, and which positions they are currently
looking for employees for. The universities will present their curricula,
the research conducted by their students or showcase their
successes. Information from other sources will also be available,

A place where students, graduates, students-tobe and employers say what they expect from each
other and then check if the other party meets these
expectations—in short this is what the project „Time
For Change” is all about.

from WSZP assure that this is what will happen here, as students
will be able to compare offers from different universities and decide
if they choose the X university of technology which co-operates with
the industry and offers internships in the largest companies, and
most of whose graduates find a job fairly quickly, or the Y university
of technology, which sometimes performs research for the local
business community. ‘When students start to choose studies that
better prepare them for the job, the universities will then care about
adjusting their curricula to the employers’ expectations’, Marek
Przepiórski emphasises.

such as the POL-on database, which is a system of information
on higher education. What will each of these groups get in return?
The platform is supposed to make it easier for the graduates on the
job market. They will have access to information about employers,
be able to check company requirements, find job adverts or send
their CVs. The employers will be able to find an employee or intern,
as well as place orders for research or projects for universities

Project title:

TIME ON CHANGE—E-Platform as a Tool for Higher
Education Institutions allowing to adapt their Educational
offer to Labor market expectations

Beneficiary:

Academy of Personnel Management in Warsaw

Value:
Duration:
Support area:

397 093,16 EUR
2012 – 2015
Measure 4.1 of the Human Capital Operational Programme
(Innovative Projects)
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You Will Recognise Them by Voice
‘Welcome to the bank’s helpline. How can I help you?’ ‘This is John Doe. I would like to transfer
money from my account.’ ‘Of course. I just need to confirm your identity. Please tell me...’
Here is the thing: tell me what exactly? Today, John Doe is
typically asked to provide a password, his social security
number, mother’s maiden name, perhaps also father’s name or
that of the favourite pet. If the caller provides the correct data, the
helpline employee will execute the transfer and the money will
be gone from John Doe’s account. Even if it is not the real John
Doe on the phone. ‘Passwords are the weakest link in security
systems. They are very easy to steal’, says Marcin Kuropatwiński

Marcin Kuropatwiński. As entrepreneurs, they are involved in
the development of speech processing technologies. A bank
is just one of the many places where their solutions can be
applied. It can also be used in cars—the car will recognise the
voice of the driver and will adjust the car seats accordingly.
VoiceLab products received prizes at invention competitions
in Poland and abroad. They also have already been sold in
the country—two banks have implemented their speech

of VoiceLab. Therefore, together with his colleagues, he
designed a different technology—based on the customer’s
voice recognition. It turns out that the human voice is a bit like
a fingerprint. It contains certain fixed elements which, like
the fingerprint lines, can identify a person. ‘First, a customer
records a sample of his voice. It might even just be his name.
When the customer calls the bank later, the system compares
the caller’s voice to the earlier recording and is able to confirm
or reject the identity of the speaker. The system is highly
effective, much more effective than with traditional methods of
identification’, Kuropatwiński says.

recognition solutions. Now the developers want to get overseas
customers interested. The incentive to showcase their product
in other countries was the „Go_Global.pl” programme, funded
by the National Centre for Research and Development.

VoiceLab was founded five years ago by two friends, graduates
of the Gdańsk University of Technology—Tomasz Szwelnik and
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Using the grant money, Tomek and Marcin will go to the
Silicon Valley in the US. ‘Therein is the source of all innovation
and technology. Therein is the concentration of money and
companies that are necessary to develop companies like
ours’, Tomasz Szwelnik says. More specifically, the founders
of VoiceLab will go to Plug & Play Accelerator. They will spend
3 months there, participating in workshops, meetings with
mentors, people from technology companies and equity
funds. ‘We hope this time will be very productive. We will have

Passwords are the weakest link in security systems.
They are very easy to steal.
a chance to reach potential customers for our technology’,
says Szwelnik.
The entrepreneurs want to take some of their technologies
with them to the US. One of them is a voice telephone number
dialling system for use in vehicles. Similar systems are already
on the market, but they have one major drawback—they work
in one language only. This means that if we have such a system
in English, then when we say „John Smith”, the phone connects
us with John Smith, but will not respond to „Jan Kowalski.” The

world is becoming a global village, with telephone directories
containing the names of people of various nationalities.
Therefore VoiceLab wants to present automotive corporations
a system that can recognise different names. Will they be
able to convince potential partners? VoiceLab founders are
confident they will. ‘Our products are likely to be better than
those of the competition. We have better results in terms of
performance, speed, energy savings and efficiency. We have
cutting-edge technologies’, they say.

Project title:

VoiceLab Speech Processing Technologies

Beneficiary:

VoiceLab Sp. z o.o.

Value:

47 657,78 EUR

Duration:

2014 – 2015

Support area:

Go_Global.pl
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That is what happened to scientists from „Moratex.” ‘It was
because we had put them through a crash test’, says Prof.
Marcin Struszczyk, PhD Hab. Eng., Deputy Director for Science
and the Project Manager. Researchers dressed 20 officers from
the Polish Border Guard, the Government Protection Bureau
(GPB) and the Polish National Police in the new bulletproof
vests. They put helmets on their heads, gave them shields,
filled their pockets with lead balls and... put them through
the test. ‘They could not have weapons or magazines, and
we wanted everything to be as close as possible to real-life
conditions’, explains Struszczyk. They had to stoop, enter and
exit the vehicles, walk, jump as if they were jumping from the
helicopter, move heavy objects, run and crawl. They practiced
on the range and in the laboratory—once at –30°C, once at
+40°C. ‘When they were done, they were exhausted to death’,
Struszczyk describes.

GPB
–a Guinea
Pig Agency
The work of scientists can be dangerous. Especially
when a group of exhausted, armed-to-the-teeth
officers glares at them.

The crash test was a part of an EU-funded study of modern
ballistic personal shields. Scientists from „Moratex” in
collaboration with researchers from other institutes wanted to
create new types of fiber composite materials, which could
later be used to produce personal protection gear, such
as shard- and bulletproof vests as well as car or helicopter
covers. After 4 years of work, they developed prototypes of
helmets, shields and vests with different variants of bulletproof
inserts. All covers have better performance parameters than
their competitors. Take the helmet, for example. Those available
on the market protect either against bullets or shards/debris.
„Moratex” developed a helmet which effectively protects
against both and is lighter than other commercially available
helmets. Additionally, it has special „panels” that absorb the
force of impact. A police officer is exposed to blunt force trauma
more than to a bullet. We have analysed other ballistic helmets
that absorb impact energy and it turned out that none of them
was good enough. What we came up with is a compromise
between ballistic protection and protection against impact of
blunt objects’, the Project Manager explains.

Prospective users i.e., police, GPB and border guards
participated in the project from the very outset. It was them
who determined which features should be included in the
covers designed. Therefore, a somewhat different equipment
was created for each service unit, for example, bulletproof
vests for police officers have ballistic inserts in the front and
in the rear. The GPB vests are much heavier and robust. ‘That
was the GPB’s requirement. They travel dangerous areas, such
as Afghanistan or Libya, so the vests must protect them even
against sniper bullets’, Dr. Struszczyk explains.

When the prototypes had been ready, the Central Institute
for Labour Protection tested their ergonomic features and
compatibility with the other parts of uniforms. Hence the idea
of conducting the crash test. This, too, was an innovation. As
pointed out by Dr. Struszczyk, ballistic products have so far
never been tested in such a comprehensive way.
The inventions are already available on the market. If you ever
see bulletproof vests, shields and helmets that protect the
officers’ health and lives on TV, it is very likely that they were
manufactured by „Moratex” with EU funds.

Project title:

Modern ballistic body armours and covers for transportation
means as well as for buildings, made on a basis of textile
composites

Beneficiary:

Institute of Security Technologies „MORATEX”

Value:
Duration:
Support area:

3 098 842,05 EUR
2007 – 2012
Submeasure 1.3.1 of the Innovative Economy
Operational Programme
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We are not a company, we do not manufacture the
finished product, we only work on solutions.

Universal
Ultrasound

Several years ago, Marcin Lewandowski, PhD, decided to
create an ultrasound device that would be better than any
other in the world. He succeeded. And somehow „by the
way” he and his team came up with two other inventions.

The project was financed by an EU-funded grant from the NCRD
(National Centre for Research and Development). The platform
is already working. While developing the device, the scientists
created other inventions „by the way.” Among other things, they
created an acquisition card as well as a smaller and cheaper
version of the platform. The card allows catching the signal and,
as its creators state, it can also be used in other ultrasound
devices. In the future, the cheaper platform can be converted
into a portable ultrasound device.
When will it all be available on the market? ‘We are not a company,
we do not manufacture the finished product, we only work on
solutions’, the Project Manager says. However, scientists have
in mind the commercialization of their inventions. Although
ultrasound research platform will probably not find its buyers in
Poland, there are a lot of research groups worldwide that work
on ultrasound devices that may be interested in the invention.

‘So what are we doing with this system? We open the eyes of
nonbelievers’—this paraphrase of a quote from the Polish cult
movie „Miś” [Teddy Bear] by Stanislaw Bareja can be read
on the website dedicated to the project pursued by Marcin
Lewandowski, PhD, and his team. A few years ago, when
Lewandowski began to announce what he wanted to do, others
pointed to their foreheads showing he was crazy—they said that
it would not work, and that the idea was not worth pursuing and
pointless because if it could be done, for sure it would have been
done a long time ago by Americans or the Japanese.
True, the idea was innovative. ‘Medical ultrasound devices
available on the market operate a bit like a funnel. At the
beginning they receive a lot of electrical data from the head of
the device. The data is then converted to digital form and finally
the image is created. But in this process the raw electrical signal
is lost in the depths of the device’, explains Marcin Lewandowski.
Meanwhile, what the scientists dealing in ultrasounds around
the world need most is raw data. Although ultrasound device
manufacturers offer them a „test version” of their devices, they
really do not meet the requirements of science. A few years ago,
Polish researchers decided that they could fill this gap.
Lewandowski’s team set itself two tasks. The first was to design
an ultrasound platform for research purposes, which will provide
researchers with access to raw data. This is meant to be a kind
of a universal device that can be programmed according to the
specific needs. Moreover, the platform is supposed not only to
catch data, but also to process it in real time using GPU graphics
cards.
The second task is to develop new methods for imaging tissue
structures. It turns out that all commercially available ultrasound
devices are based on the same technology. Warsaw researchers
decided to work on completely new methods. Some of them
may provide a better contrast and image resolution and higher
upgrade speed on the computer screen. Others allow you
to show additional parameters. Due to these features, the
diagnostic capabilities of ultrasound science are expanded. ‘In
the future, these new methods will allow us to see more and
better in the course of the imaging and the examination will be
based on more objective criteria’, explains Lewandowski.
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Perhaps it will be faster to launch selected technologies that
were created during the work on the platform. As the researchers
point out, these can be used to build cheaper medical devices.
Everything depends on whether there will be companies willing
to invest in new technologies.

Project title:

Medical ultrasound instruments—new methods of testing and
visualization of tissue structure of human organs

Beneficiary:

Institute of Fundamental Technological Research,
Polish Academy of Sciences

Value:
Duration:
Support area:

5 416 527,11 EUR
2008 – 2014
Submeasure 1.3.1 of the Innovative Economy
Operational Programme
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With and Against the Wind
In the Małopolska region and in co-operation with scientists, the ANew Institute Company tries to
harness the wind. Their goal is to squeeze all energy out of the wind until its last gust. This is to be
made possible by an innovative solution in global terms—a special wind power plant with a vertical
rotation axis.
At first glance, the invention being developed by one of the
companies of Stalprodukt Enterprises hardly resembles a wind
turbine. Instead of one tower, it has three long thin „legs.”
Instead of big propellers—it has something like a flat letter „Y”,
wherein each of the ends has a small propeller attached. ‘This
is a power plant with a vertical rotation axis. Putting it simply,
the rotor at a power plant with the horizontal axis rotates like an
airplane propeller, while in a power plant with a vertical axis—like

what is known as shadow flicker, which is a nuisance for people,
and operate effectively only when the wind does not change its
direction’, lists Mirosław Włuka. And to cap it all, they are not very
effective. As calculated by physicists, a plant with a horizontal axis
of rotation, in ideal conditions which can be reproduced only in the
wind tunnel, is able to process only 59% of the energy carried by
the wind.

a helicopter propeller’, explains Mirosław Włuka of ANew Institute.

All these defects do not exist in power plants with vertical axis.
They work virtually noiselessly, they are impervious to changes
in wind direction, they can be built closer to each other, and
therefore you can put more of them within the same area thus
producing more power. But the most important advantage of
such power plants is their greater efficiency. The rotor of a wind
turbine with the vertical axis has virtually no restrictions in terms of
conversion of wind energy into mechanical energy. For example,
the ANew-S1 power plant has a real efficiency of 70%. Provided
that the wind blows hard enough.

Wind power plants with vertical axes of rotation are not exactly
a novelty. 30 years ago, when the wind technology was just getting
started, various enterprises wanted to build such structures.
However, given the current state of the technology, power plants
with the horizontal axis of rotation proved to be better. Therefore
almost all the efforts of scientists and engineers focused on this
particular type of power plant while designs of power plants using
the vertical axis went back to the drawer. Today, as the world uses
power plants with the horizontal axes, they proved to have a lot
of drawbacks. ‘They generate noise. They interfere with radars.
They occupy large areas, because they require a considerable
distance between them. They generate an unfavourable effect of
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And this is exactly the challenge that the new invention being
developed at ANew Institute is supposed to solve. The company
has several years of experience in construction of wind turbines

Still no one in the world has managed to build such
a power plant with such high capacity.
with vertical axis. It has already patented such inventions as
a rotor with excellent aerodynamic properties; it has also tested
low-capacity power plants of 15 and 30 kW. Now the company
develops a power plant with the capacity of 200 kW, which can
produce electricity even in low wind or wind blowing at a speed of
3–5 metres per second.
Challenges? ‘Thousands’, replies Mirosław Włuka. The biggest of
these relates to the rotor design. The company co-operates on
this project with scientists from the AGH University of Science

and Technology in Cracow. As a result, the power plant will be
equipped with an intelligent control system that will adapt the
power plant operations to local conditions. ‘Still no one in the
world has managed to build such a power plant with such high
capacity’, Włuka says.
By the end of 2016, the company is expected to launch a prototype
and adapt it to production. ‘We hope that if the program is
successful, other types of such equipment will be developed’,
Włuka describes.

Project title:

Innovative, vertical revolution axis wind power plant with
1.5 MW power output, equipped with the power conversion
system allowing for a highly efficient wind-to-electrical energy
conversion at low wind speeds

Beneficiary:

Stalprodukt S.A.

Value:
Duration:
Support area:

6 603 140,82 EUR
2013 – 2016
Demonstrator+
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The curriculum at our university
was much too comprehensive.
The management of the Medical University in Łódź admits that
until recently the University used to have problems with how to
educate their students. ‘The curriculum at our university was much
too comprehensive’, the Didactics Development Deputy Dean
Professor Marzenna Zielińska, MD, PhD, says. ‘It was overloaded
with highly specialist subjects, which were not the basis of education.
It was not well structured, it lacked a syllabus. It also did not have
a homogeneous mechanism for conducting examinations in
subjects included in the Medical National Board Examination’, she
says. Sometimes the subject that had to be taken at the Medical
National Board Examination, which is an exam you have to pass
to get a medical license, was included on year 3 of the studies.
‘Although it’s obvious it’s best learnt as close to the exam as possible
because then you are better prepared. This just had to change’, the
Deputy Dean says.

Operation
Success
The management of the Medical Faculty of the
Medical University of Łódź were dreaming about
a revolution. A revolution in educating future medical
doctors. They started with themselves. Before they
started teaching others, they had first learnt how
to teach.

After the staff, the revolution reached the students. The curriculum
was changed: some subjects were eliminated, some moved, some
combined. It was all about making the whole more concise. ‘Students
used to begin to learn anatomy in the winter semester and histology
in the summer semester. Now they study both subjects at the same
time, so if they learn for example the anatomy of hand, they then learn
about this subject using microscopes’, the Deputy Dean explains.
The students are also offered some professionalization classes. They
are taught about the appropriate conduct of a medical doctor—that
they should greet their patient, how to gather medical history, that
no-one should enter the room during the conversation. This kind of
classes will be a standard now according to the guidelines of the
Ministry of Health and the Ministry of Science and Higher Education;
however, when the Medical University in Łódź introduced them, it
was a novelty.

The faculty management decided to make a revolution as far as the
scope and manner of education of doctors-to-be are concerned. The
whole project was entitled „Operation Success”. As it happens, if you
want to make a breakthrough, you need some money for it. In case
of the Medical University of Łódź, it was financed by the European
Union. The wind of change struck the academic staff first. It was led
by Janusz Janczukowicz, MD, a University employee. He had been
a member of medicine teaching organisations for years, and now
he began to train his colleagues. Some experts from Great Britain
came to Łódź to teach the medical staff, some of the staff were
sent to courses in the Netherlands, while the others were trained in
Łódź. We covered a broad spectrum of issues. ‘We wanted to make

The changes at the University covered two years of students. The
academic staff evaluates them very well—the students in question
are more independent and more responsible. New years of students
are already learning by the new rules changed by the Ministry. As
the Deputy Dean explains, it was easier for the student to adjust to
new requirements thanks to the EU-funded project. The Operation
Success is still in progress. The real test for the University will be the
Medical National Board Examination. As for now, all the patients are
doing well.

writing syllabuses or the teaching process itself more concise. We
explained that the teacher must understand what it means that
„a student knows”, „a student can”, „a student becomes familiar
with”’, Professor Zielińska says. She was surprised by a very positive
reaction of her staff. ‘We did not come across any major objections.
People understood that we needed to modify the way we had
taught’, she says.

Project title:

The OPERACJA SUKCES project—a unique model of
teaching at the Faculty of Medicine, Medical University of Łódź,
responding to the needs of a knowledge-based economy

Beneficiary:

Medical University of Łódź

Value:
Duration:
Support area:

1 062 776,90 EUR
2009 – 2015
Submeasure 4.1.1 of the Human Capital Operational
Programme
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We designed a fragment of an automatic
technology line for printing electrodes.

Power Socks
Researchers from the Technical University of Łódź invented textile electrodes. ‘They are safer and are
better felt in direct skin contact’, the researchers explain.
They can be found in any medical treatment spa, rehabilitation centre,
hospital or outpatient clinic. So what are we talking about? We refer
to the electrotherapy treatment, or treatment using electricity. This
treatment helps treat pain, improves blood circulation and helps reduce
swelling. Electrotherapy would not be possible without electrodes. It is
them that come in contact with the human body and transmit electrical
impulses. But as the development of this method of treatment has been
changing in time, the electrodes have changed as well. First, they were

The most important of these include several types of textile
electrodes production technologies. One of them is overprinting.
‘We designed a fragment of an automatic technology line for
printing electrodes’, the Project Manager says. ‘First, a digital
printer prints a design on the surface of the electrode using
nanosilver ink. This fragment is then exposed to a strong stream of
light to fix the print. In such an electrode, electric charges are not
yet mobile, therefore we subject them to different treatments in

made of steel, then rubber or gel. ‘But all these materials feel artificial to
us. Meanwhile, we always wear textiles and they feel comfortable on our
skin. If we hide such electrodes in clothing, for example in underwear,
they will not complicate the patient’s lifestyle.This is important in medical
examinations, such as Holter tests, when we must wear the electrodes for
24 hours’, explains the Project Manager, Prof. Krzysztof Gniotek, PhD
Hab. Eng.

order for them to generate electricity’, Professor Gniotek explains.
Thanks to other technologies, it is possible to create conductive
threads. The threads can be used to weave conductive textiles or
embroider electrodes on clothing, such as underwear or socks.

The problem is that clothing materials as such are not conductive.
Therefore, Prof. Gniotek and his team decided to invent special
textiles conducting electrical impulses from which they could
create electrodes. Research funds were provided from an EU
grant. As a side bonus, this project allowed the team to create
several other inventions.
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Ready-made electrodes were tested on a forearm phantom—
another new invention resulting from the textile electrode project.
Chemists have prepared a gel that has the same properties as
human skin. ‘We were able to check the electrode as much as
we pleased, and we could apply a stronger current’, adds the
Professor. Only after the tests conducted on the phantom, the
invention of Łódź researchers was tested on the patients of the
Medical University of Łódź.

For the current to flow through the electrode, you need a currentgenerating device. Here, yet another invention of Łódź researchers
comes handy—a medical generator. ‘Today’s electrotherapy
treatment involves the therapist applying electrodes to the body,
each time in a different place, asking each time, „Do you feel any
tingling?” If the patient does not feel anything, the flow of current
is increased. There are cases that the current is too strong and the
patient ends up with burned skin’, Prof. Gniotek says. ‘We designed
a generator that automatically switches the electrode pairs. As
a result, instead of applying electrodes to different places on the

body, we can apply the treatment to a larger surface’, he explains.
Moreover, with the new generator, the therapist does not have to
ask about tingling. The device stores certain limit values of the
current, which must not be exceeded in therapy. Scientists have
identified them after a series of tests. ‘In this way we can control
the current and it is much safer’, the Professor says.
The invention of Łódź researchers is ready to enter the market.
Chances are that it will be shortly available for patients.

Project title:

Textronic system for muscle electrostimulation

Beneficiary:

Łódź University of Technology
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