Rector’s preface

Dear reader,

Two years have passed since we were awarded the title of Research Uni-
versity and received the grant associated with it. It is now time to give an
account of the plans we have successfully implemented and those we have
not. From the outset, we set ourselves a definite goal to reposition BME in
the eyes of its students, tutors, partners and all other parties who intend to
draw on its services.
We decided that this process should be part of the reform programme
Péceli Gabor "BME of the Future”. This research university programme was formulated
by BME knowing that its scope of activities and competences make it a key
factor for the competitiveness and sustainable development of Hungary.
The university has unique competence centres in many fields, its detain-
ment and development being of fundamental importance to Hungary’s interests.
We are constantly striving to ensure that an ever increasing section of society regards our
institution as a research university — playing a leading role in environmentally aware and
human-oriented innovations in technology and the economy.
To this end, we have given priority to the actions and processes aimed at the improvement
of our RDI capacities. We have fine-tuned certain aspects of our management and organi-
zation; made efforts to improve the standards and efficiency of our training programmes;
strengthened our professional relationships and increased the efficiency of our partner-
ships. Whilst we use numerous indicators to measure our progress, we continuously chal-
lenge what we are doing by asking such questions as: Are we going in the right direction? Is
this in line with our social mission and responsibility? Does the educational and scientific
performance of BME in 2012, sufficiently serve the interests of Hungary and its develop-
ment programme?
We are also deeply concerned about employment opportunities for our graduates and how
satisfied their employers are and will be with their competences. We also need to know the
opinions of our direct professional partners; about the expertise and RDI activities of BME
associates; their use and effectiveness thereof in Hungary and at international level.
We sincerely hope that, when looking at the results of the past two years, the majority of
our partners will agree on one point: BME is on the right track and has effectively used the
subsidy it has received to promote its objectives and goals.
However, it may become impossible to maintain the level of efficiency we have achieved
if funding opportunities for BME continue to dwindle, or cease permanently. The uni-
versity could lose the management powers that earlier has ensured its freedom of ac-
tion. We respectfully request our operator and all our partners, to utilise all means
available to help maintain the support environment and keep BME - our princi-
pal national treasure - on its permanent upward development course, even in crisis-
laden periods. Finally, I would like to express my thanks and appreciation to all my
participating associates as well as the many people who have contributed to and con-
tinue to support the implementation of the research university programme of BME.

Budapest, 21. June 2012. Gdbor Péceli, Rector
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Summarising a creative process
with many diverse elements, in-
volving numerous participants
and spanning over several years
would/ should require the analy-
sisofamultitude of results, values,
human and professional experi-
ences. Whilst a detailed summary
will be prepared in the following months,
we shall however, only perceive the genu-
ine value and impact of these results in
subsequent years.

The TAMOP grants contributing to the
implementation of research institute
goals have had many tangible and indi-
vidually demonstrable results. Priority re-
search areas (PRA), i.e. drawing up and re-
viewing the comprehensive strategy of the
institution, have provided an opportunity
to implement longer term R&D planning
and establish its methodology. The design
of the project and topic structure of PRAs
may be a functioning model for organizing
future RDI activities of the institution.
These indicators also demonstrate the
professional achievement of the people
working in all research areas: it is encour-
aging to see the progress made to protect
intellectual property by submitting pat-
ents, the publication of monographs and
the publishing activity which significantly
has outperformed the original objectives.

A call for Advisory Panels to be attached
to the PRAs may provide a new solution
- which may also apply in the future - to
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Témoskozi Sandor

monitor and ensure the quality of
its professional activities. I think
there should be the opportunity
to retain and recognise the people
who have done their utmost to en-
sure the basic requirement of pro-
fessionalism every day, officially
called human resources develop-
ment. We have succeeded in involving
undergraduates in the research work and
demonstration activities, and many post-
graduate students and doctoral candidates
have also participated. All of these pro-
mote the talent support process, ensuring
the education of the next generation of
teachers and researchers, and improving
the standard and efficiency of R&D work.

We could have easily considerably in-
creased the amounts of instruments and
equipment used for R&D activities and
improved the operating infrastructure;
the public cluster of the latter is under de-
velopment. We have consciously built and
expanded domestic and international re-
lations with communities pursuing simi-
lar activities at the research centres of the
Hungarian Academy of Sciences, elite uni-
versities and business partners and lead-
ing foreign institutions. We have estab-
lished horizontal working groups with the
participation of all faculties covering eight
topics to improve the institutional criteria
system of RDI activities. This fresh inter-
faculty partnership forum - besides its de-
centralised operating model - may provide
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an opportunity for institutional-level con-
sultation, and learning awareness-raising
from each other through recommenda-
tions and management proposals based on
consensus. We have striven to utilise the
synergic effects of parallel applications.
The asset management model developed
in our technology and knowledge transfer
programme has promoted the patenting
processes. We have also launched pilot
projects to promote the utilisation of the
results from the research work; the Demo-
la Budapest initiative is a good example of
student and research innovation collabo-
ration, the publicly available eCurriculum
system, the SME programme proposal
and the concept for an industrial campus
aim to shape innovation culture and the
investment landscape.

Another unique initiative is the BME In-
novation Club established a year ago with
the participation of faculty representa-
tives. The Club is a new format for RDI

and TT cooperation within the university
contributing to awareness-raising. The
TAMOP project, focusing on talent man-
agement, could guarantee the continua-
tion of certain horizontal programmes at
the research university. In my opinion, of
utmost value is the development of hu-
man and professional relations and the
improvement of cooperation culture. It is
essential to know each other, share tasks
and knowledge, identify, recognise, man-
age and utilise our results to perform the
social and business functions of aresearch
university. I want to believe that the work
recently performed has been instrumen-
tal in that success and that we will have
the opportunity to maintain these pro-
cesses with positive impact. In conclu-
sion, I would like to thank all participants
for their contribution to the fulfilment of
the project and the research university
objectives
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THE FIGURES

Kalman Kovacs director, Federated Innovation and Knowledge Centre (BME)

The total contractual budget of the Re-
search University is HUF 3,034,993,884 of
which 95% is EU grant funded, the remain-
ing 5% being the university’s own contri-
bution. The whole budget by utilized by
successfully completing the planned activ-
ities. We spent nearly equal amounts (cca.
30% of the budget) on priority research ac-
tivities - research infrastructure develop-
ment and horizontal elements in service of
research potential development (Figure 1).
Some 1500 people in priority research ar-

eas were supported. When compared to the
first half of the project, we significantly in-
creased the number of undergraduate and
postgraduate students (Figure 2) who were
primarily allocated to horizontal tasks. We
purchased almost 100 pieces of research
equipment and 300 external services for
the development of the infrastructure. 5%
of'the project was appropriated to the devel-
opment of professional relationships and
supporting participation at conferences.

Relationship development
5%

Priority research areas
28%

Overall project costs
5%

Horizontal tasks
32%

Infrastructure development
30%

Figure 1.
Rate of support of implemented activities of the project *

9%

60%

15%

16%

l Teacher-researcher
Students

M PhD students

M PhD candidates

Figure 2.
Distribution of participants in professional implementation*

Facts - figures

@ Monographs
W Patents

Figure 3.
Number of monoraphs and patents by priority research areas*

Itis anticipated that the Research Institu-
tion project will exceed all the indicators it
undertook to achieve. Also, more patents
havebeen submitted and monographspub-
lished than earlier anticipated (Figure 3).
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The quality of research partnerships as
one of the key project goals has shown
substantial improvement (Figure 4).
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Figure 4.
Cooperation of faculties in priority research areas (number of persons involved in research projects)*

*Data reflect the processing of September of 2012.
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Products of collective thinking at the institution: Theses and proposals

Research, development and innovation
activities, developing the standard of edu-
cation, the implementation of research
university goals or sending the initiated
processes on a sustainable course are not
possible without an established institu-
tional support environment and continu-
ous awareness-raising. This requires the
knowledge of the related areas and the
prevailing best practices in such areas, the
analysis of external and internal process-
es, the maintenance of professional rela-
tions, providing an institutional forum for
consultation and disputes, as well as the
escalation of mature concepts to manage-
ment level. BME set up a new horizontal
cooperation model by establishing eight
inter-faculty working groups. The work-
ing groups collected and analysed the
activities pursued, experience and best
practices prevailing at the faculties as
well as in Hungarian and international
institutions, identified the institutional
obstacles to the development of areas, and
drafted their recommendations for the fu-
ture in the form of executive proposals.

Foreign language training

The reform and enhancement of foreign
language training constitute a critical part
of the “BME of the Future” strategy. We
endeavour to provide actual multicultural
and expressly quality-oriented training
where Hungarian and foreign students of
diverse training forms study together in

their selected foreign language. For that,
6

we have to enhance the services avail-
able to foreign students, intensify our
application activities to provide fund-
ing, motivate the trainers and coordinate
faculty-level training processes. Foreign
language training development may rely
on the Erasmus exchange programmes
to be renewed in 2013, the globally grow-
ing student and trainer mobility, interna-
tional applications, partial scholarships,
partial academic paid trainings and pri-
vate sponsors’ scholarships. A priority for
determining the future course of foreign
language training is to monitor the con-
stantly changing expectations of Hungar-
ian and foreign students, while developing
the set of means and operating structure
that can adapt flexibly thereto.

Talent management

(1) Next generation of students: In addi-
tion to the traditional Open Day organised
for the first and second year secondary
school students, we open the university
laboratories for study trips and create
a technical study trail in the university
campus. We are looking forward to the
participation of our students, particularly
special college students. (2) The talent
management activities of teachers and
the recognition thereof: We are work-
ing toward to make the tutors deal with
talented students as part of their naural
mode and make this approach to be an ex-
pectation for teachers and the heads of or-
ganisational units alike. (3) Organisation

RDI environment

of talent management and presentation
outside the university: We are planning to
establish a university giftedness point op-
erating under the National Talent Support
Council to coordinate talent management
within the university and presenting our
activities across the country.

Institutional relations

Institutional relations are to be handled
as key resources of the university. An
enforceable institutional strategy must
be developed with respect to all forms of
cooperation in support of research ac-
tivities. It is the task of the university to
nurture relations with secondary schools.
Maintaining alumni relations requires
university coordination assisted by the
alumni experience gained at the various
faculties. Institutional relations should
rely on the BME “brand”. We need much
more international presence to expand
our international activities, especially on
an institutional level (international pro-
fessional exhibitions, training fairs, con-
ferences, visits to partner institutions,
etc.). It is imperative to have continuously
updated electronic and printed English
language information material. We have
to strengthen our participation in Eras-
mus while consistent exceptionally high
standard course offers. At the same time,
significantly more foreign lecturers must
be invited (extension of applications).

Accredited laboratories currently in operation::

Infrastructure development and
availability

We have to upgrade the whole process of
research equipment registration into an
IT-supported system that will facilitate
- inter alia - access to the instruments,
purchased in the framework of TAMOP
ERDF, for stakeholders within and out-
side the university and ensure the level of
utilisation. It is important for us that ex-
ternal partners are aware of the university
laboratory equipment and the availability
thereof for rented periods. This requires
the development and regular updating of
the laboratory websites, as well as the ac-
creditation of laboratories.

Development of the RDI environment and
administration services, databases

The foremost job is not the question of
technical, but organisational culture: we
need to revise our approach. We need to
develop our operation to be in line with
the eUniversity concept. This requires
drafting new rules, processes and criteria.
Information sharing is just another cul-
tural issue. We have innumerable meth-
ods at hand to manage data and databases,
so it is only subject to determination and
human resources if knowledge sharing ac-
tually takes place or not. The introduction
of document management requires two
basic technical requirements to be met:
(1) University-level standard user identi-
fication (authentication). (2) Authentica-

Faculty of Civil Engineering - Department of Highway and Railway Engineering: Pavement Laboratory;
Faculty of Civil Engineering - Department of Geotechnics Laboratory;
Faculty of Civil Engineering - Department of Construction Materials and Engineering Geology: Material

Testing Laboratory;

Faculty of Civil Engineering - Department of Structural Engineering: Structural Analysis Laboratory;

Faculty of Mechanical Engineering - Department of Polymer Engineering: Material Testing Laboratory;

Faculty of Mechanical Engineering - Cooperation Research Centre for Biomechanics;

Faculty of Chemical Technology and Biotechnology - Department of Inorganic and Analytical Chemistry:

Air Pollution Testing Laboratory;

Faculty of Electrical Engineering and Informatics - Department of Telecommunications and Media Infor-

matics: Telecommunications Testing Laboratory;
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tion of electronic documents by introduc-
ing digital signatures.

Quality assurance of university

RDI activities

In the course of developing the elements
of the quality management system - ac-
cording to the proven TQM principles and
methods at the university - a set of tools
must be created for managers and asso-
ciates at various levels that supports the
assessment and continuous improvement
of their processes and performance. The
operation of the system elements should
promote managers’ and associates’ au-
tonomy and responsibility. The elements
of the quality assurance of RDI activities,
namely (1) coordination, (2) regulation,
(8) cost efficiency and (4) clear evaluation
facilitate decisions related to launching
new projects and the performance of data-
based risk assessment. The application of
the organisational self-assessment model
approach and set of tools is required in the
field of RDI quality assurance. We have to
make efforts for the increased utilisation
of the synergies of the quality assurance
system during the establishment and de-
velopment of the management informa-
tion and controlling system.

“Jozsef Palinkas, President[ of the Hungarian Academy of Sciences
opened last year's “"Utkézben™" (En route) Conference”

Research & Development, Technology and Knowledge Transfer at the BME

Trainers’ training

Regular joint courses for BME professors
and postgraduate students in the follow-
ing specialities: history of science and
technology, project management, manage-
ment skills, research methodology, inno-
vation management, marketing, applica-
tion writing, utilisation and protection of
intellectual property and assets, psychol-
ogy skills for management, research and
economy, negotiation skills, presentation
skills, teaching methodology. The inclu-
sion of the Institute of Continuing Engi-
neering Education in postgraduate educa-
tion and the organised advanced training
of instructors; the involvement of the
Language Institute for advanced techni-
callanguage trainings and in general to ac-
quire the so-called “teacher competences

Succession, doctoral candidates, post-
doctoral staff

(1) Make the annual reporting of faculty
postgraduate students a practice pervade
the whole university. (2) Organisation of
BME Postgraduate Conference every year.
(8) Launching joint Ph.D. training with for-
eign universities. (4) Make the university
research budget available to postdoctoral
students of outstanding quality. (5) Peri-
odical control of the standards of educa-
tion provided by postgraduate students. (6)
Ph.D. students should formally be the su-
pervisors for TDK works and Bsc theses.

“Utkozben” Conference 21.06.2011

RDI environment
Horizontal programme

Infrastructure develop-
ment and presentation

Institutional relations

Foreign language training

Talent management

Development of the RDI
environment and adminis-
tration services, databases

Trainer training

Succession, doctoral can-
didates, postdoctoral staff

Quality assurance system
of RDI activities

Host faculty

Faculty of Civil
Engineering (EMK)

Faculty of Mechanical
Engineering (GPK)

Faculty of Architecture
(EPK)

Faculty of Chemical Tech-
nology and Biotechnology
(VBK)

Faculty of Electrical
Engineering and
Informatics (VIK)
Faculty of Transportation

Engineering and Vehicle
Engineering (KSK)

Faculty of Natural
Sciences (TTK)

Faculty of Economic and
Social Sciences (GTK)

Workgroup coordinator

Kiss Rita associate professor
kissrit@t-online.hu

Lajos Tamas
university professor
lajos@ara.bme.hu

BeNkS Melinda
associate professor
benko@urb.bme.hu

Bogsa Judit
university professor
jborsa@mail.bme.hu

BarAssy Gyorgy engineer
balassy@aut.bme.hu

ELEGD Andras
university professor
eleod@kge.bme.hu

KiizsMARKT Istvan
associate professor
kezsmark@dept.phy.bme.hu

TorAR Jozsef
assistant professor
topar@mut.bme.hu
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SUSTAINABLE
ENERGY

By sustaining continuity

In the area of Sustainable En-
ergy (SE) priority research, the
achievements obtained were a
result of joint efforts. The correct
choice of the objectives and meth-
ods as defined in the research

strategy, are shown by the fact that Gyula Grof

most components of the situation

analysis, goals, methodology and

solutions laid down in the National En-
ergy Strategy and its related action plans,
have already appeared in our previous re-
search strategy. The research topics de-
fined on the basis of this strategy serve the
aims formulated in these documents. The
topics and achievements of the research
projects also conform to pan-European
objectives, while creating of possibility of
taking part in the implementation of the
energetic goals set out in the Horizon 2020
program. As a result of the energy policy
paradigm shift, its previous three pillars
— competitiveness, environmental pro-
tection, supply security — have now been
supplemented with the additional require-
ment of social acceptance. Therefore, we
continue with the topics in this spirit
during the reformulation of our research

Contact

Research & Development, Technology and Knowledge Transfer at the BME

strategy. The obtained results are
worth mentioning in each of the
ten projects and research contin-
ues in nearly all topics. However,
the successful work of researchers
not mentioned in this brief over-
view is also very much appreciated.
The award winning ODOO project
(Solar Decathlon) is a wonderful
example for inter-faculty collaboration
and its involvement of students in the re-
search programme. The construction of a
building which is to be transported to Ma-
drid has been started. The “Virtual Power
Plant Program” is an “external” project of
the SE Unlimited Partnership and it is a
good example showing how the successful
cooperation between Hungarian research
institutes and industrial energy consum-
ers, provides a good opportunity for the
practical use of various research findings
which improve energy efficiency.

The topics of electric power are closely
linked to the directives set out in the Na-
tional Action Plan. The most successful
research topics include the examination
of the modelling and controlling issues of
smart grids; the modelling of the participa-

Sustainable Energy

Energy plantation harvester

tion of distributed power generation small
power plants using conventional and re-
newable energy in market and system in-
tegration; the modelling of small isolated
system conditions of small power plant ar-
eas; the use of power electronics in electri-
cal energy production, storage and control.
The research areas also involve the quality
issues of the electricity supply; grid losses;
the use of superconductivity; the research
of zero emission electrical vehicles and the
construction of an experimental prototype.
The scaling procedure applied to large-
scale distributed networks has also at-
tracted attention at an international level.
Nuclear energy safety has been improved
by the examination of the fuel assemblies
at the Paks Nuclear Power Plant with CFD
simulations, the results of which are also
now used in the software of the power
plant’s zone control system.

We successfully participated in the Eu-
ropean GoFastR project during which we
performed detailed reactor physical and
thermohydraulic analysesinrelationtothe
planned Allegro experimental gas-cooled
fast reactor. New scientifically established
resource evaluation and demand predic-
tion methods have been worked out that
can be used to estimate the energy needs
and the consequences of meeting these
needs at the national economy level in a
complex way. The other area of research
has been the development of methods
helping the optimum allocation of produc-
er resources, during which the procedure

Renewable energy laboratory

developed was also used under industrial
circumstances. The research university
program was an essential prerequirement
for the results of the energy consumption
survey research program that was suc-
cessfully completed because of the un-
precedented cooperation between tech-
nical sciences and humanities. The same
also refers to the development of several
new economic and accounting centred ap-
proaches related to energetics. Several re-
search topics have helped the participants
to obtain scientific degrees, thereby mak-
ing their individual work which they had
previously started more efficient. During
the two-year period, the research carried
out in some topics resulted in patentable
solutions, such as developments related to
the harvesting of energy crops or the com-
plex utilization of biomass.

BME Solar Decathlon-0DOO project

"
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FE-P6 Electric power grid and storage PRIKLER Laszlo

FE-P6-T1 Integration of small power plants into the system controlling, DAN Andrds
examination of Smart Grid systems from the aspect of balancing,

FE-P1 Technical tools of the energy rationalization of MALyusz Levente . ; X .

buildi A t p q q efficient system integration of customer storage capacities

uitaings, structures and ener emands
i 9s, i ) 9y o i FE-P6-T2 Hardware and software tools of intelligent energy grids DAN Andras

FE-P1-T1 Alternatives of reducing the environmental load of building renovation HorvATH Sara FE-P6-T3 Strategy of the integration of the Hungarian organised electricity Ruassz David
FE-P1-T2 Energy conscious rehabilitation of residential buildings with facades Kakasy Laszlé market

tc{ be malntal.ned ] L ) FE-P6-T4 Improving the availability of medium voltage grids DAN Andras
FE-P1-T3 Bioprotestionoiopicacreviconsumpionbuildiges Taxdcs Lajos FE-P6-T5 Power electronics and information technology relations of DAN Andras
FE-P1-T4 Time and cost relations of efficient and environmentally conscious MAryusz Levente intelligent energy grids

impl tati

RS NEEe FE-P6-T6 Optimum converting units of the exploitation of renewable energy resources  Nacy Istvan
FE-P1-T5 Comprehensive heat and moisture technical assessment and life Toru Elek FE-P7 El . hnol d . Din Andra

ealle ol ol aradl el bl bines = ectric power technology and environment AN Andras
FE-P2 Correlation between planning and energy efficien- MaLyusz Levente FE-P7-T1  Distribution mains loss management Raisz Dévid

cy, the architectural and buildin g structure-related FE-P7-T2 Examina‘tion of is.sues related to integrated solid-state illumination PoppE Andras

., . . engineering solutions
opportunities of reducing environmental load
, FE-P7-T3 Development of the measurement and classification procedures of TiMARNE HorvAT Veronika

FE-P2-T1 ODOO - Solar Decathlon Varca Tamas solar cells
FE-P2-T2 De?‘g_nmg bul%dmgs fron.1 the aspect oftmtetgrated ener.getlcs Wl.th t.he Varca Tamas FE-P7-T4 Examination of the energy efficiency of large-scale distributed TriNH ANH Tuan

building-specific analysis and determination of sustainable criteria networks
FE-P2-T3 The impact of renewable energy resources on the future of the blocks ALFOLDI Gyorgy

of flats of the city centre of Budapest
FE-P3 Rational energy consumption GroF Gyula FE-P8 Energetic investment analysis methodology TotH Tamas
FE-P3-T1 New diagnostic methods of color-blindess Apraminm Gydrey FE-P8-T1 Financial-economic relations of the evaluation of EU projects SzaBd Marta
FE-P3-T2 Energy-conscious air conditioning KajTAR Taszls FE-P8-T2 The role of financial withdrawals and feeding systems in energetics Lakatos Maria
FE-P3-T3 Development of fluid dynamics processes, machines and equipment Vap Janos FE-P8-T3 Environmental and geoengineering GarAnTar Zoltén

in order to improve energy efficiency and to reduce environmental FE-P8-T4 Financial accounting of emission rights Karar Eva

loadibySusnEeompntatonalyim dNcynamesasyacossanc i FE-P8-T5 Presentation alternatives of sustainability aspects in the executive LaAB Agnes

dynamics measurement techniques . .
Y a financial accounting

FE-P3-T4 Minimum energy consumption of municipal pump networks with Hoés Csaba

. . X . FE-P8-T6 Performance analysis of log-optimal portfolio strategies with Ormos Mihdly
the consideration of stochastic consumption needs

transaction costs, Non-parametric and semi-parametric asset

FE-P3-T5 Energy-saving process planning and energy integration PATzAY Gyorgy pricing, and requisites for long-term growth in financial markets
FE-P9 Energy consumption survey GRroF Gyula

FE-P4 Nuclear energetics Aszopi Attila FE-P9-T1 Technical tools of the energy consumption survey GrOF Gyula
FE-P4-T1 Sustainable nuclear energetics Aszopi Attila FE-P9-T2 Energy consumption survey and the sociological tools of city devel- Janky Béla
FE-P4-T2 New static calculation methods for the design and inspection of KovAcs Adam opmentplanning

nuclear energetic equipment FE-P10 Evaluation of energy resources BiHARI Péter
FE-P4-T3 Examination of rock environments serving as storage of radioactive TOROK Akos FE-P10-T1 Prediction and impact assessment methods of the source and use Binari Péter

waste structure of energy resources
FE-P5 Renewable energy resources Lezsovits Ferenc FE-P10-T2  Development of the allocation methods of energy resources Biuar: Péter
FE-P5-T1 Development of the biomass thermal conversion procedure LEezsovits Ferenc FE-P10-T3 Carbon capture technologies Gacs Ivan
FE-P5-T2 Complex energy crop harvesting and processing system Jort J. Istvan FE-P10-T4 Improving the efficiency of power plant technologies with model- SzeENTANNAI P4l
FE-P5-T3 Development of a more efficient production technology of biofuels  Rgczey Istvanné based control
FE-P5-T4 New generation wind power towers D LA FE-P10-T5 Economic evaluation of electric power storage BouAk Andras
FE-P5-T5 Geothermal energy in the building sector Vitsmon JBaes FE-P10-T6 Economic analysis of energy efficiency projects Durk Marcel
FE-P5-T6 Geothermal energy in Hungary Gyorey Laszlo
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Opinion of the Advisory Board

The Advisory Board has reviewed the respective documentation (reports, staff num-
bers, publication statistics, etc.) of all projects of the Sustainable Energy priority re-
search area. The Board accepts the numerical data and their successful conclusions.
Consequently, the Advisory Board has arrived at the following conclusions about its
general validity: The topics pursued in the priority research area are in harmony with
the objectives set in the National Energy Strategy and EU directives. They are consid-
ered to be relevant also at an international level and they are worthy of the traditions of
the Budapest University of Technology and Economics. Research can be classified into
the following two groups:

1. Research that deals with areas affected by global problems and which point to-
wards the distant future: new generation reactors, superconductivity, SmartGrid,
Smart City, Solar Decathlon, new generation bio-heating fuels, CCS technologies.

2. Areas which cover Hungarian energetics and environmental protection where the
solutions have to be worked out by Hungarian professionals in harmony with inter-
national trends before delivering them to practical users. As a near-industrial ac-
tivity, it is an important mission of the University. This area is associated with sev-
eral findings which have attracted the interest of industry even during the research
phase and have resulted in patentable solutions.

The systems conditional to the pursuit of these topics
are also provided and the cooperation launched with
the participation of several inter-faculty and other
higher institution and academic institutions. The ex-
tent of student participation is different in each topic,
as it ranges from a very high number of participants to
just one or two students. In the period following the
closure of the program, the findings obtained and the
subsequently development of Hungarian and interna-
tional relationships provide a good basis for the con-
tinuation of these topics and also to connect new and
current topics to these projects.

Experimental flame image

Members of the Advisory Board

Superconductor energy storage

CFD simulation of LED luminaires
[Perlight family of Hungarolux Kift)
[Mentor Graphics FloTHERM)
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VEHICLE TECHNOLOGY,

TRANSPORT AND
LOGISTICS

Smoothly

The strategy and the achievements
oftheVehicle Technology, Trans-
port and Logistics (VTL) priority
research area show that the des-
ignated and on-going R&D activi-
ties conform to the respective de-
velopment policy concepts, both
at national level (New Széchenyi
Plan, preparation of the National
Transport Strategy) and at an in-
ternational level (EU Common Transport
Policy, Horizon 2020). The strategic docu-
ments pertaining to this professional area
set out the aims of considering the aspects
of competitiveness and sustainability in
a balanced way and, determining the na-
ture of the development tools to support
this concept. The topic delineation of VTL
is in harmony with this basic principle, as
it focuses on innovative technological and
organizational solutions which take both
requirements into account - although
sometimes to a different extent. Basically,
the priorities have not changed during re-
cent years, but focal points such as the pan-
transportation approach, the preference
of supply networks, or the efficiency of ve-
hicle production and operation are more

Contact

Istvan Varga

intensively scrutinized.

During the regular actualization of
the VTL research strategy and the
follow-through of research topics,
we adjusted our research program
to take into account the current
main innovations at both Hungar-
ian and International levels. More
specifically, the dynamic determi-
nation of the focal points was done
on the basis of continuous evaluation of the
excellence competences.

During the last two years, in the area of
VTL, 25 topics were selected and divided
into 8 different projects involving the co-
operation of 6 faculties and 15 departments
of the Budapest University of Technology
and Economics. In addition to the research
and development aspects, this collabora-
tion also resulted in several joint industrial
commissions in several of the departments.
Six patents were submitted in the priority
research area, several scientific papers and
five books were published. More than 100
students and doctoral candidates were in-
volved in the research work.

In research into the vehicle industry,
successful measurements performed on

Vehicle Technology, Transport and Logistics

a dynamometer, installed as a part of the
project investments, provided significant
results leading to efficiency improvements
in internal combustion engines. Further-
more, the development of intervention
methods, also built on these measure-
ments, and experiments aimed at the de-
tection of the water solubility of CO, gas
bubbles using fluorescence methods as a
simplified modelling of multiphase flows,
are also significant. In the research project
into the energetic conditions of vehicles, a
connection-thermodynamic-attrition al-
gorithm was developed on the basis of the
brake block measurements of railway vehi-
cles; this meant that the attrition calcula-
tions were significantly more accurate. The
examinations that took place concerning
the relation of the vehicle to the rail track
revealed correlations between the sliding
and microvibrations of the vehicle wheel.
Whilst carrying out transport research,
important findings were obtained in the
intelligent control of transport networks,
mainly by an algorithmic implementation
of the robust control methods - with spe-
cial attention paid to the MPC based con-
trol. The method of modelling large-scale
transport networks and the program re-
quired to do it was also developed further.
The collaboration of several faculties re-
sulted in a method of positioning and rout-
ing, based on the cell information of mobile
phones. The algorithm, developed in the
field of features and methodology of main-
tenance services, makes it possible to re-
vise the dimensions from the measurement
system by using the help of its evaluation
functions which represent the company’s
own set of values.

In the field of logistic research, the pre-
ferred areas were the quality service of
intensive sectors, and competitive logistic
services with high added value. During the
project, effective control methods were
worked out on several developed models
(e.g. trade flows) and simulations. Fur-
thermore, new findings were obtained in
the field of electronic freight and storage
exchange - the use of artificial intelligence
based technologies and logistic systems.

Computerized (Vissim) traffic model of
one of the partial networks of Budapest

Trimodal transshipment system
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JKL-P1

JKL-P1-T1
JKL-P1-T2
JKL-P1-T3

JKL-P2

JKL-P2-T1

JKL-P2-T2
JKL-P2-T3

JKL-P3
JKL-P3-T1
JKL-P3-T2

JKL-P3-T3
JKL-P4

JKL-P4-T1
JKL-P4-T2
JKL-P4-T3
JKL-P4-T4
JKL-P4-T5
JKL-P5

JKL-P5-T1

JKL-P5-T2

JKL-P5-T3
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Improving the efficiency of internal combustion
engines

Air management of internal combustion engines

Fuel supply systems of engines

Comparison, simplification and generation of combustion models,
sensitivity analysis

Development of vehicle industry mechatronic
components

Calculation and simulation of mechatronic components used in
vehicles

Advancing natural speech communication in car environment

Improving the life duration and reliability of vehicular electronic
devices, equipment and systems

Researching the energetic conditions of vehicles
Alternatives of reducing the energy need of moving vehicle sets

Heat progression, frictional and attrition simulation of railway
brake systems

The impact of tyre microvibrations on the roll resistance
Intelligent control of public road transport
networks

Modelling and control of public road vehicle transport

Connection of transport subsectors to information technology tools
Modern road pricing systems in traffic control

Controlling vehicle formations

Satellite technologies for the improvement of transport security
Development of public road transport models and
measurement methods

Simulation, analysis and control of large-sized public road
networks

Using radar sensors in the measurement of public road vehicle
traffic

Working out self-reproducing road network transport models in
order to classify developments

Research & Development, Technology and Knowledge Transfer at the BME

NEMETH Huba

NeMmeTH Huba
VaD Janos

ToTH Janos

GuBoviTs Attila

Gusovits Attila

NeMmeTH Géza

GorpoN Péter

SiBiz Laszlo
SzaBO Andras

Gopa Tibor

CsERNAK Gdbor

TertaManTI Tamas

Varca Istvan
CsiszAr Csaba
MEszAros Ferenc
Kiss Balint
Lovas Tamas

Bocz Péter

PirER Tamas

SELLER Rudolf

FiIstvan

Vehicle Technology, Transport and Logistics

JKL-Pé

JKL-P6-T1

JKL-P6-T2

JKL-P6-T3
JKL-P7

JKL-P7-T1

JKL-P7-T2

JKL-P7-T3

JKL-P8

JKL-P8-T1

JKL-P8-T2

CarSim car simulator

The logistic set of conditions of the division of
labour in the transport subsector

The set of conditions of setting up the logistics industry in the
transport network in accordance with the co-modality priorities

Organizational and controlling aspects of integrated transport
chains

Development of the elements of the supply chain management

Development of technologies serving the operation
of logistic systems
Determination of equipment furthering the material flow of plants

working in bi- and trimodal junctions, as well as their optimum
operation parameters

Use of electronic freight and storage exchanges in order to reach
the optimum utilisation of the modality opportunities of traffic
junctions

Using artificial intelligence-based technologies in planning logistic
systems and the support of tasks arising in their operative control

Quality service of logistics intensive sectors with
competitive logistic services with high added value

Opportunities of developing city logistic services serving the goods
supply of large cities in Hungary

Development of the vehicle industry supplier quality management
system

MEszAros Ferenc

KuLcsAr Béla

Nagy Zoltan

TorAr Jozsef

Benké Gabor

KuLCSAR Béla

Bona Krisztian

Bona Krisztian

ToPAR Jozsef

Bona Krisztian

TorAr Jozsef
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ANSYS planning software Audi vehicle simulator, Audi TT

Public road traffic control equipment with
“miniloop” vehicle loop detector

Laser optical system The container used in the project

Comparison of alternative routes - based on mobile phone zones - in a computerized traffic model (Visum)

Vehicle Technology, Transport and Logistics

Opinion of the Advisory Board

The professional report of the BME Research University Program ,Vehicle Technol-
ogy, Transport and Logistics” priority research area was reviewed by the VTL Advisory
Board on three occasions (24th May, and 20" October 2011, 26% January 2012) within
the framework of a widely advertised professional report. During the three reviews all
25 topics were examined. Based on the statements and project reports the Advisory
Board arrived at the following conclusions.

The research topics compiled in the VTL field are up-to-date and their implementation
has, for the most part, been successful. It can be concluded that the conditions required
to pursue these topics have been fulfilled and that they have resulted in new scientific
findings. One of the main objectives of the project has been to induce a closer collabo-
ration between the organizational units of the University and then to familiarize the
different research areas and directions with each other. The research topics provided
a good basis for this objective, as the cooperating departments had to work together in
several topics fields, sometimes even with departments from different faculties.

The grouping of the topics and projects has been sufficiently well grounded, and the
utilization of cooperation opportunities between each organizational unit of the Uni-
versity is shown by specific examples. In a few cases, the research university program
has also resulted in joint industrial commissions. Therefore, it can be stated that the
research university program has also been successful in the field of strengthening syn-
ergies. Based on the reports, it can also be stated that a large number of students were
involved in the research work in all topics, both from the BSc and the MSc training, and
also several doctoral candidates worked on each topic. Furthermore, the Advisory Board
concluded that these research areas had generated a large number of BSc/MSc theses,
studies of the Scientific Students’ Association (TDK) and PhD research

activities. Therefore, in addition to the practical aspects, the num-
ber of scientific publications and findings will also be expect-
ed to increase. Whilst determining the areas of research in
VTL, the topical character and practical focus and efforts
to make the expected results not only useful for science
but for Industry and the Market as wide as possible, were
also important aspects. Consequently, it can be stated that
the research topics were practice-focused and provided
several connection points to the needs of Industry.

Members of the Advisory Board
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Effective catalyser

Feeding, health care and envi-
ronmental sustainability is an
unquestionable challenge for 21st
century human beings. Modern
biotechnology aims to find so-
lutions for this triangular set of
problems; this is why the name
“technology of hope” has been
coined. By following the Europe-
an (Horizon 2020) and Hungarian (New
Széchenyi Plan) tendencies and action
plans, we wanted to direct our thinking in
terms of the modern dimensions of sus-
tainability and, in the case of biotechnol-
ogy, the health and environmental pro-
tection priority research area (BHE), thus
promoting the processes of training and
education as well. During the preparation
of the strategy of the priority research area
and in addition to the leading tendencies,
we also considered the special aspects
of BME itself. This meant that we could
supplement the tools of biotechnology
with other professional areas: electronics;
information technology; economic and
nanotechnology, which resulted in a more

Biotechnology, Health and Environment Protection
Andras Szarka, leader of the priority research area

associate professor,

Department of Applied Biotechnology and Food Science “‘1
H-1111 Budapest, Szent Gellért tér 4., Building Ch. IlI. '
Phone: 36-1-463-3858 ¢ E-mail: szarkaldmail.bme.hu
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intensive cooperation with the
other priority research areas and
also resulted in more effective
research background. More than
50 researchers and their 100+ doc-
toral candidate colleagues, togeth-
er with several hundred students
across 20 departments of the 6 fac-
ulties, participated in the priority
research area. The infrastructure devel-
opment element of the program provided
visibly effective help in the establishing of
the molecular biotechnology area which
in turn, started the current prospering of
biotechnology. It also contributed to the
launching of molecular biotechnology
as a core facility at the Budapest Univer-
sity of Technology and Economics. As a
result of this, we managed to reveal the
manifold role of plant mitochondria in
stress sensation and stress responses.
The analyses also uncovered the yet un-
known aspects of ascorbate and various
stress conditions. These findings can now
be used by agricultural biotechnology
in breeding to develop more stress toler-

~

Andrés Szarka

Ly

Biotechnology, Health and Environment Protection
ant (e.g. drought, UV) crop species. Dur-
ing the program, we developed and tested
a model product, a realistic food matrix
which could be used as a reference sub-
stance in the reliable analysis of allergy-
inducing proteins in cereals and wheat.
In the milling industry — which currently
uses a fully developed technology - we
managed to increase the grist recovery by
1.5% using these technical developments,
and the grist fraction extracted with this
new technology was also rich in healthy
ingredients. The continuously ever-in-
creasing quantity of medical-biological
data made the data and knowledge fusion
one of the focal problems of the biological
and medicine research and clinical ap-
plications. The use of the data fusion
research methods developed during the
program in pharmaceutical research is
now very close to that required for practi-
cal use. During the research of environ-
mental friendly technologies, it could be
seen as an important step forward that we
managed to perform the direct esterifica-
tion and amidification of phosphine acids
which have amanifold use (bioactive com-
pounds, flame retardants and Li batteries)
under microwave and solvent-free con-
ditions, reactions which do not happen
under normal circumstances.

Based on the interdisciplinary researches
of the BME, efficient and cost-saving
biotechnological procedures were
worked out which took into full account
that wastewater quality and its purifica-
tion requirements might change in Hun-
gary depending on the specific location,
and also that they might significantly dif-
fer from that of foreign countries which
serve as reference examples in traditional
practices. Health care can become sus-
tainable by means of individually tai-
lored procedures which are based on the
contribution of all those involved. Re-
search projects which aimed to provide a

basis for this sustainability were carried
out in several departments of the BME.
The harmonization and the establish-
ment of relations between the affected
researchers and the companies to which
they are connected resulted in an effec-
tive, BME-centred research capacity. The
infrastructural developments and the
working relationships established dur-
ing the program resulted in new, success-
ful projects which could further provide
the conditions of the successful work
being carried out within the priority re-
search area.

1/2MS NaCl

Col-0

-
f
]
=
Pl
(=
(=

Salt stress sensitivity of the ppr-40-1 mutant

F

Mitochondrial localization of the ppr-40 protein
on fluorescent immunohistochemical images
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BEK-P1

BEK-P1-T1

BEK-P1-T2
BEK-P1-T3

BEK-P1-T4

BEK-P1-T5

BEK-P1-T6
BEK-P1-T7

BEK-P1-T8
BEK-P1-T9

BEK-P2
BEK-P2-T1

BEK-P2-T2

BEK-P2-T3

BEK-P2-T4
BEK-P3

BEK-P3-T1

BEK-P3-T2
BEK-P3-T3

BEK-P3-T4

BEK-P3-T5

24

Health care and molecular biotechnology,
biocatalytic technologies

Development and application of biosensors and microbioanalytical
systems

Molecular imprinted polymers

(Nano)formulation and examination methods ofliving cells,
proteins, vaccines

Biotechnology-based medicine production and the development
and application of examination methods capable of controlling its
processes

Chemical biology - Examination of enzyme mechanisms, selective
biotransformations

Chemical biology - Examination of enzyme mechanisms

Examination of the opportunities to use biotechnology in the textile
industry

Individually tailored chemotherapy

The examination of stress-induced adaptation mechanisms in the
animal, human and plant mitochondrion

Food, agricultural and industrial biotechnology

Research of white biotechnological methods and procedure
development

Indulgent treatment of plant products, indulgent extraction of plant
active ingredients

Health-promoting cereal-based product development, food allergy
and intolerance

Indulgent separation and purification of biofeedstocks
Bioinformation technology
Bioinformation technology service provider centre

Development and installation of bioinformation technological
databases and statistical methods

Repositioning-based drug active ingredient prioritization
Protein modeling, structure and function

Individually tailored medicine

Measurement technique of phenotypes: quantitative measurement
of phenotypes, especially the measurement technique of blood
pressure check and the progression of neurodegenerative diseases.
Examination of the quantitative measurement and the disturbing
character of stress (mental load). Examination and improvement of
the reliability of parameters serving home monitoring and patient
care.

Planning and analysis of genetic association and pharmacogenomic
experiments, establishment of knowledge bases

Research & Development, Technology and Knowledge Transfer at the BME

SaLco Andras

GyurcsANyI Rébert

Horvai Gyorgy
Marosi Gyorgy

SALGO Andrds

PorpE Laszlo

NyuLAszi Laszlo

CsiszAr Emilia

VERTESSY Bedta

SzARkA Andras

ToMoskozi Sandor

SEVELLA Béla,
NeMETH Aron

SimANDI Béla
TomOskrOzI Sandor

CseraLvay Edit

ANTAL Péter

SARKOZY Péter, MILLING-
HOFFER Andras, Hasos
Gergely, ANTAL Péter

Arany Addm, ANTAL Péter

PorpE Laszlo

JoBBAGY Akos

HurLAm Gabor, GEzst
Andras, TemEst Gergely

Biotechnology, Health and Environment Protection

BEK-P4

BEK-P4-T1

BEK-P4-T2

BEK-P4-T3
BEK-P4-T4
BEK-P4-T5

BEK-P4-T6
BEK-P4-T7
BEK-P4-T8
BEK-P4-T9
BEK-P4-T10
BEK-P4-T11

BEK-P4-T12

BEK-P5

BEK-P5-T1

BEK-P5-T2

BEK-P5-T3

BEK-P5-T4

BEK-P5-T5

BEK-P5-T6

BEK-P5-T7

BEK-Pé6

BEK-P6-T1

BEK-P6-T2
BEK-P6-T3
BEK-P6-T4

BEK-P6-T5

Environmental friendly technologies (reducing
environmental load, preventing pollution)

Environmental friendly materials and technologies in the
construction of infrastructural establishments

S0, and CO, emission reduction technologies and equipment
development

Sustainability / sustainable development
Climate protection / global climate change

Solid waste treatment: solid/waste analysis, recycling, waste
burning prevention, waste burning, pyrolysis, material technology
of waste containers

Environmental friendly and phosphorus-organic reconstructions
Chirotechnological research

New resolving methods

Chiral crown ethers and lariat ethers

Stereoselective syntheses catalysed with chiral crown ethers

Examination of environmental friendly technologies with life cycle
analysis

Environmental friendly materials and technologies in the
electronic industry

Restoration of environmental damages,
wastewater purification

Improving the detachment efficiency of fluffy suspended solids with
magnetic field-controlled nano-particles

Environmental load caused by antropogeneous material flows
through rainwater and the conditions of rainwater utilization in
municipal circumstances

The impact of air pollution on our built cultural heritage

Selective extraction/removal of biologically active pollutants and the
physical and chemical analysis of their degradiation in the atmosphere

Complex, physical-chemical and biological treatment of industrial
process waters

Spontaneous and controlled biodegradation in wastewater purification

Modelling environmental damages: computerized simulation,
working out efficient numerical procedures, mathematical analysis
of the models

Integrated health protection and medication
technologies

Chemical support of rational active ingredient planning, selective
synthesis of drug active ingredients and their intermediates

Product technological and product analytical developments
Development of inorganic nanocarriers and antibacterial products

Development of products with controlled and targeted active
ingredient release

Development of nano-structure active ingredient release systems,
diagnostic and tracing tools based on biocompatible and/or
biologically degradable polymer, soft, inorganic and hybrid
materials.

KEGLEvICH Gyorgy

Farkas Gyorgy
Orvos Méria

VALKO Laszlé
VaLko Laszlo

Marost Gyorgy

KeGLEVICH GyOrgy

Faicr Ferenc

Focassy Elemér

HuszTHy Péter

Huszray Péter, BAkO Péter

BeNkO Tamads
Haspu Istvan
JoBBAGcy Andrea
Buzas Kalman
CLEMENT Adrienne
TérOK Akos

LAszL6 Krisztina
Mizsey Péter
JoBBAGY Andrea

HorvAtH Rébert

Marosi Gyorgy

SzANTAY Csaba, KEGLEVICH
GyoOrgy, Faigl Ferenc

Marosi Gyorgy
HorvoLGYI Zoltan

SziLAcyl Andrés

PukAnszky Béla
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Photometric determination of ascorbic acid

BEK-P7

BEK-P7-T1

BEK-P7-T2
BEK-P7-T3

BEK-P7-T4
BEK-P7-T5

BEK-P7-T6
BEK-P7-T7
BEK-P7-T8
BEK-P7-T9

BEK-P7-T10
BEK-P7-T11
BEK-P7-T12
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DNA quantity determination

Engineering methods in medicine and lifestyle
support

Studying the cell growth and division of yeast fungi with
microscopic measurements and mathematic modelling

Numerical biomechanical simulations of the human organ system

Numerical analysis of the mechanical transformations of the
human spine as a result of surgical interventions and conservative
treatments

Flow simulation (flow analysis of cerebral aneurysms)

Working out new methods for the examination of physiological
processes

Medical visualization
The impact of joint prosthesis implant on locomotor functions
Applicable sensors in "Ambient Assisted Living” systems

Planning of biosensor-based sensors and their control devices to fit
production requirements

Environmental protection monitoring
Intelligent feeder of spray material

Research and development of autonomous functioning, low power
microdiagnostic tools

Working in the laminar box under sterile conditions

JoseAcy Akos

Sveiczer Akos

BoJjTAr Imre

BoJuTAr Imre, KURUTZNE
Kovics Marta

PadL GyOrgy

BEeNYO Baldzs

CsEBraLvI Balazs
Kiss Rita
SANTHA Hunor

SANTHA Hunor

SzaBd Sandor
Horczer Tamas

BoaNAR GyOrgy

Biotechnology, Health and Environment Protection

Hz0z  control

pprdd-1

paraquat

Working on human cells in the molecular biotechnological laboratory
of the BME under sterile conditions

Oxidative stress sensitivity of the ppr-40-1 mutant

Opinion of the Advisory Board

Inthe opinion ofthe Advisory Board, BME BHE is the result of a complex direction which
integrates several research topics and requires the collaboration of several faculties.
During its activities, a molecular biological, biotechnological core was developed which
is a gap-filler at BME and clearly adapts to the international tendencies. It is very pleas-
ing that numerous cooperations were formed with other research universities and aca-
demic institutions. The research profile of BHE aligned well with both international
and Hungarian basic and applied research trends, although the efficiency of operation
could be further improved if the research profile focused on fewer topics.

We observed with pleasure that several cooperations were formed as a result of the
program and there are already successful, common projects that are fully

funded. It is also a successful outcome that the profile rationaliza-
tion process previously mentioned, has started. In the opinion
of the Advisory Board, excellence is an explicit requirement
of any participation in the research university program.
In order to assure excellence, we recommend the setting
up of an independent competition and tendering system.

’Striving for excellence’ could be a key motivational sen-

tence for the forthcoming research university program at

BME.

Members of the Advisory Board
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NANOTECHNOLOGY
AND MATERIALS SCIENCE

Achievements and cooperation

The strategy of the Nanophysics,
Nanotechnology and Materials
Science (NNM) priority research
area was to determine its objec-
tives by considering international
trends, national opportunities and
the professional strengths of BME.

Phenomenon-focused research in Gydrgy Mihaly

the fields of natural sciences, along

with developments based on technical ex-
perience, revealed a significant research
potential. Examples of the high standard
of inter-faculty collaboration included
the operation of the Nanotechnology
Laboratory Network established at the
beginning of the project; the participation
at the EuroNanoForum 2011 scientific
conference organized within the remit
of the FP7 Framework Project; the orga-
nization of a nanotechnology exchange
(Hungexpo-2012) aiming at strengthening
industrial collaboration and demonstrat-
ing the capacities of the BME in nanotech-
nology. The research activities focused on
four areas. It involved 70 researchers and
30 PhD students working for 13 depart-

Contact

ments at four faculties in the BME.
Significant technological develop-
ments were carried out within the
framework of the nanoelectronics
project concerning the fabrication
of graphene-based nanocircuits,
and molecular electronic units and
semiconductor based quantum
electronic devices. The latter is
exemplified by the fabrication of a single
electron transistor implemented by elec-
tron beam litography in an InSb nanowire.
One of the largest-scale laboratory devel-
opments carried out within the frame-
work of the Research University Program
was the establishment of new research fa-
cilities capable of achieving the ultra-low
temperatures required by quantum elec-
tronic experiments, which is also related
to the research field of nanoelectronics.
The low temperature experiments per-
formed within the project have led to the
investigation of nanometer-scaled AgS
memristors. However, such a device is
also functional at room temperature and
its “resistive memory” feature makes it a

Nanophysics, Nanotechnology and Materials Science

a

Electron microscope image of a semiconductor nanowire
based nanocircuit fabricated by electron beam lithography

Surface plasmon resonance imaging equipment: a biosensor chip
plated with a 50 nm thick gold layer, capable of acquiring real-time
analytical and kinetic information at more than 100 locations.

Part of the nanoelectronics laboratory

promising base material for the realization
of various potential applications including
analogue computers, neural networks, an-
alogue memories or programmable logic
units. The research into surface nano-
structures contributed valuable innova-
tiveresultstothe materials science aspects
of modern soldering technologies. An ac-
curate knowledge of the intermetallic lay-
er structure formed during the procedure
is indispensable when setting the optimal
parameters of the optical control used in
production technology and characteriza-
tion ofits mechanical stabilization. Among
the structural and functional materials
synthetized within the framework of the
project, self-healing polymers containing
nanocapsules as well as various polymer
nanocomposites were highlighted. The
method and equipment patented for the
production of nano- and microparticles
coated by electrostatic sputtering and
spinning, offered a wide range of applica-
tions: utilization in the pharmaceutical in-
dustry; medical diagnostics; food industry
and chemical procedures. Amongst the re-
search activities focusing on active nano-

The world's smallest wireless pulse oximetry sensor head.
The wearable device head which enables the continuous
monitoring of the oxygen level in the blood of the patient.

structure materials and the development
of potentiometric sensors, based on solid-
state ion channel or more specifically their
fabrication, geometrical and electrochem-
ical characterization of nanopores suit-
able for nanoparticle counting, were high-
lighted. The establishment of individual
biological ion channels in a solid state en-
vironment was similarly successful. Areal
high-tech hit was the fabrication of thin
polymer films with a surface imprint capa-
ble of selectively binding proteins. A con-
trollable microfluidic valve was patented
which enables significant developments
of ‘lab-on-a-chip’ systems. The extensive
equipment upgrades carried out in the
framework of the project, along with the
typically 5-year-long grants, have assured
the successful continuation of the nano-
technology research in the medium term.
Of the large-scale grants launched during
the program’s duration, the NIH program
(2010), two ERC grants (2011), and the
founding of two HAS research groups and
two Lendilet grants (2011, 12) have to be
mentioned.
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The Advisory Board has examined all of the project reports of the Nanophysics, Nan-

otechnology and Materials Science priority research area, surveyed all statements as

well as the list of publications and theses. The Board has accepted the numerical data

in the reports and the successful conclusions within. Consequently, the Advisory Board

has arrived at the following general conclusions:

Scientific results. The modern nature of the topics selected in the priority research area

clearly testify that it is at the forefront of science in two ways.

1. There are several topics and reports which clearly belong to, or aim at, the “Nature-
interpreted” forefront of nanosciences. Certain topics are even unique in character
- the memristor of the nanoelectics project and the functionalized nanostructures
of the active nanostructure materials project — and which stand out amongst the ba-
sic research-oriented subjects. The results of these two topics are worthy of patent
protection, indeed it would be a mistake not to do so. It is difficult to predict how long
this uniqueness can be maintained, but efforts must be made to reach patent protec-
tion and SME establishment. It is also conceivable that the above written steps are
required for selling products at a later stage. The Advisory Board congratulates the
participating researchers and their supervisors.

2. The second group of topics is as important as the first one, as they involve near-indus-
try areas and pursuit of these topics can be considered also as the mission of BME.
They represent the domestication and application of important measurement and

Polymer films with a surface imprint: selective protein binding
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Electrospinning: threads and thinned nanofibres fabricated from
nanofibres by applying pulses of electrostatic power.

Functionalized gold nanopores

NNA-P1  Nanoelectronics CsoNKa Szabolcs fabrication methodologies which are indispensable for the establishment of the de-
NNA-PL-T1  Spintronics Sivon Ferenc sired mass1‘ve infrastructure that is a‘key to malntalnlng its success. We refcommend
) ) ) that financial support to the best topics in both categories should be provided to en-
NNA-P1-T2 Hybrid nanostructures, molecular electronics HALBRITTER Andras .
able further research into these areas..
NNA-P1-T3  Nanoelectronic devices Mizser Janos

With a large number of participating students and the resulting scientific papers and

HarsAnyI Gabor theses, it is hoped that research into these topics can be successfully continued during

NNA-P2  Surface nanostructures

NNA-P2-T1  Characterization of surface nanostructures IrLes Baldzs the upcoming decade as their timeliness should be foreseen on this time scale.
NNA-P2-T2  Analytics and optoelectronic applications of nanolayers Kocsanvi Laszlé The Advisory Board has been happy to conclude that, for the sake of efficiency (espe-
NNA-P3  Structural and functional materials Czi6Any Tibor cially in the cases of (?xtremely succes§ful topics), the research coll.aborations have
been handled pragmatically and the national resources properly exploited.

NNA-P3-T1  Polymer nanocomposites - 1 Catainy Tibor In terms of fabrication facilities, the success required the utilization of the topmost na-
NNA-P3-T2  Polymer nanocomposites - II Pukénszky Béla tional opportunities - provided primarily by two (merging) HAS institutes. The HAS
NNA-P3-T3  Surface modification of biomaterials DosrANszkY Janos institutes were also happy to collaborate in solving exciting research tasks requiring
NNA-P4  Active nanostructure materials HorvoLeYl Zoltan peak performance, both from them and their equipment. This exemplifies an especially
NNA-P4-T1 (Bio)chemical sensing with functionalized nanostructures Gyurcsiny E. Rébert positive and marketable scientific attitude.
NNA-P4-T2 Functional and responsive materials for nano(bio)technological HORvOLGYI Zoltan

applications
NNA-P4-T3 Investigation of biofunctionalized surfaces by scanning microscopy ~SinTha Hunor Nanophysics, Nanotechnology and Materials Science priority research area
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techniques.

President: Jozsef Gyulai, member of the Academy, HAS Natural Sciences Research Centre,
Institute for Technical Physics and Materials Science
Members: Péter Arato, full professor, BME, Faculty of Electrical Engineering and Informatics
Janos Ginsztler, full professor, BME, Faculty of Mechanical Engineering
Miklos Kellermayer, director, Semmelweis University, Institute for Biophysics and Radiation Biology
Janos Szépvolgyi, director, HAS NSRC, Institute for Material and Environmental Chemistry
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INTELLIGENT ENVIRONMENT
AND E-TECHNOLOGIES

Joint ICT applications:

The concept is good; the process of system integration is progressing well

Within the framework of the re-
search university programme,
the priority research area (PRA)
strategy of the Intelligent En-
vironment and E-technologies
(ICT) has been designed with in-
ternational economic and profes-
sional trends in mind.

A clear proof of the interdisciplin-
ary nature of this area is that all
eight faculties of BME have taken part in
this research. The role of ,system integra-
tor” resulting from BME’s three compe-
tences (technical, economic and social/
natural sciences) has had a favourable im-
pact on the results. The research universi-
ty’s programme greatly contributed to the
successful coordination and harmoniza-
tion of the work performed by the various
research teams.

Both the theoretical and practical results
have confirmed the correctness of the
strategy defined at the outset. The fore-
cast for 2012-2015 issued by Gartner - a
leading international firm of IT market
analysts — pointed in the direction of ten

Contact

Hassan Charaf

major developments in this field.
The applications realized in ICT
stand right at the centre of these
priorities.

The Efficient software and Hard-
ware solutions project focused on
research in both these areas. The
software themes included mod-
elling work, tests, study of highly
complex systems, data storage,
data encryption and data processing.
Among the hardware themes, signal pro-
cessing, sensors and FPGA-based solu-
tions of high computing demand were
closely examined.

The Future network solutions project
concentrated on privacy issues raised by
location-based mobile social networks.
Social applications may lead to situations
where personal data (including informa-
tion about the user’s former geographical
positions!) must be processed or stored on
a third party device or server. Special at-
tention was also paid to establishing en-
ergy efficiency as well as to the efficient
storage and updating the weighted set of

Intelligent Environment and E-technologies

Contest of robonauts (robots built by students)

geographical positions (e.g. probability
of occurrence). In turn, it has created the
need for a secondary task including pro-
tocol development and the optimization
of the communication of such space-time
data.

The E-economy and E-society project
analysed the situation today where the
rapid growth of the Internet often hin-
ders the use of subjective responsibility,
resulting in a weakened notion of culpa-
bility. Researchers of the Efficient man-
machine interaction project have devel-
oped a direct adjunct combined Monte
Carlo particle transport method; it is able
to simultaneously follow the physical par-
ticles (photons) and the importons which
are travelling in the opposite direction,
and to combine the advantages of the two
methods. The Intelligent machine and
physical world project team performed
wide ranging activities in the field of em-
bedded systems including the elaboration
of hardware and software co-design meth-
odologies, development of algorithms and
some important and rightfully interest-
ing applications. Researchers on the In-
telligent ICT applications project have
devised several applications that clearly
demonstrate the importance of the results
of this new research.

The new applications include a measur-
ing system assisting location-specific
planning; an indoors positioning system;

BME ROBOT debut at EUROROBOT

a robot that was successfully introduced
at the EUROBOT international contest;
a book reader; a model-based framework
system supporting efficient software de-
velopment on multiple platforms.

150 lecturers/researchers and 50 doc-
toral candidates were involved in the 45
themed aspects of the project. A major
success among the research themes stud-
ied within this project was the link error
monitoring of optical networks, the proj-
ect leader of which became the winner of
the MTA Lendiilet 2012 Programme. Most
themes will be continued after the end of
the research university support. At the
time of the strategy review, the research
directions are being adjusted to reflect the
Horizon 2020 paradigm.

Installation of the measuring system assisting
location-specific planning
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Development of the measuring system assisting
location-specific planning

IKT-P1

IKT-P1-T1
IKT-P1-T2
IKT-P1-T3
IKT-P1-T4

IKT-P1-T5
IKT-P1-T6
IKT-P1-T7
IKT-P1-T9

IKT-P2

IKT-P2 -T1
IKT-P2 -T2
IKT-P2 -T3
IKT-P2 -T4

IKT-P2 -T5
IKT-P2 -T6
IKT-P3

IKT-P3-T1
IKT-P3-T2
IKT-P3-T8
IKT-P3-T9
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Efficient software and hardware solutions
Modelling and model processing

Data processing technologies

Automatic testing and performance evaluation of IT systems

Component metamodel and high-availability system testing and software
quality assurance

Heterogeneous high-output computations
Efficient signal processing architectures
Intelligent sensor systems and their use for plant sample analyses

Model-based engineering methods for medical and technical
applications

Future network solutions

Location-based mobile services

MIMO multi-user wave propagation models, coverage optimization
Future Internet architectures and protocols: scalable routing

Reassessment of the scalability of network design and network
analysis problems in massive parallel computing environment

Fame-based safety solutions in the future architecture of Internet
Link error monitoring of optical networks

E-economy and e-society

Integration of company management systems
Technical conditions for integrated e-services
Interaction-navigation-interface

Identity, loyalty, community - in digital environment

Research & Development, Technology and Knowledge Transfer at the BME

EUROBOT

CHARAF Hassan
LeNGYEL Laszl
KovAics Ferenc
Do Van Tien

Konporost Karoly

Fener Béla
FeHER Béla
Barocst Attila

BenyO Baldzs

IMRe Sandor
ForsTNER Bertalan
Nagy Lajos
Guryis Andrés

HorviTa Gdbor

FELEGYHAZI Mark
TaPOLCZAI Jdnos

SzAKADAT Istvan,
VEeReBIcs Janos

Szikora Béla
Konborost Karoly
SZAKADAT istvan

Horanyr Ozséb

Intelligent Environment and E-technologies

IKT-P4
IKT-P4-T1
IKT-P4-T2
IKT-P5
IKT-P5-T1
IKT-P5-T2
IKT-P5-T3

IKT-P5-T4
IKT-P5-T5

IKT-P5-T6

IKT-P5-T7
IKT-Pé

IKT-P6 -T2
IKT-P6 -T4
IKT-P6 -T5
IKT-P6 -T6
IKT-P6 -T7
IKT-P6 -T8
IKT-P6 -T10

ETO robotic dog

Efficient man-machine interaction
Virtual world and visualizations based on analogies
Eto-communication

Intelligent machine and physical world
Intelligent devices, microcontroller-based systems
Intelligent lighting technique

Development of the design methodology for task-oriented
multiprocessor systems

Health applications based on 3D movement analysis

Development of model-based design and analysis methods for
critical computer systems

Development of algorithm design environment for intelligent
autonomous systems

Development of test environment for autonomous systems

ICT applications

Safe homes for elderly people - fall detection system
Computerized modelling at atomic level

IT solution for reconfigurable production systems
Civil engineering sensor networks

Mobile-based traffic data collection

E-technology in architectural design

Intelligent house - intelligent environment

Location-based mobile social network

SzrMAY-KaLos Laszlo
SzirmAY-KaLos Laszlé
Koronbi Péter
HorvaTH Gabor
Tevesz Gdbor

PorpE Andras

AraTé Péter

LovAnyi Istvan

MaJzik Istvan
Dosrowitcki Tadeusz

Majzik Istvan

Barsi Arpad,
SzososzLal Mihaly

Vajpa Ferenc
KucLer Sandor
MonosTor: Laszlo
Barst Arpad

Barst Arpad
SzoBoszra1 Mihaly

PerENYI Tamds
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Cloud-based, energy efficient services
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A display of applications already developed
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Intelligent Environment and E-technologies

Advisory Board’s opinion

The Advisory Board evaluated the research work done during the project on the basis of
the documentation, reports and publications of the forty-five themes of the six projects
attached to the ICT subproject and following the introduction of the individual themes,
their related scientific activities and the results embodied in the realized applications.
Though the general evaluation was made more difficult by the dynamically develop-
ing IT content, the series of applications proved that the use of I'T scientific results can
greatly contribute to the marketability and improved international competitiveness of
faculties with a smaller IT focus.

One of the most important indicators was that - through TAMOP project support and
relying on former scientific results - 11 PhD dissertations and one MTA doctoral disser-
tation were presented in the ICT field. As there is a great demand for the development
of various mobile platforms, the choice of this theme was proved fully justified. Such ab-
stract handling of the network design will lead to the introduction of new approaches.
Due to its very nature however, this theme will not produce quick practical results or
immediate publication opportunities, though the structured and abstract handling of
the task is a sign that the theme is on the right track. A special value of the ICT subproj-
ect is the emergence of interdisciplinary themes. The cooperation between experts in
engineering, natural sciences, social sciences, economics, legal issues and IT, has re-
sulted in several specific applications such as the measuring system assisting location-
specific planning developed in conjunction with the architects.

In summarizing the evaluations of individual themes, it has been
concluded that the relevant research university project has made
a great strides in starting an in-depth scientific IT cooperation
between the faculties of BME and also has created a framework
for the expansion of such relationships.

Monograph about Android

Members of the Advisory Board
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Faculty of Civil Engineering (1782)

Though the Faculty of Civil Engi-
neering was not given a principal
investigatory role in the Research
University project, it actively par-
ticipated in four of the five main
programmes.

In the priority research area of Antal Lovas

Intelligent Environment and e-
technologies, our Faculty aimed at
increasing the use of our latest IT develop-
ments and devices in the field of civil engi-
neering. In the Vehicle Technology, Trans-
port and Logistics priority research area, we
concentrated on satellite technologies and
vehicle communication developments.
Being involved in several directions in the
Sustainable Energy priority research area,
we took part in research designed to op-
timize the supporting structure of a new
generation of wind power stations and also
in the environmental testing of the rocks in
the Bataapati repository which is currently
under construction for the storage of waste
of low and medium activity from the Paks
Nuclear Power Plant.

In the Biotechnology, Health and Environ-
ment Protection priority research area, one
of our main activities was the application of
healthcare engineering methods where we
performed biomechanical research.

In the field of Construction Industry Envi-
ronmental Protection research, we also con-
ducted an environmental life-cycle analysis
within the project.

38

Research & Development, Technology and Knowledge Transfer at the BME

The main benefit of the Research
University programme for the Facul-
ty was that people in various depart-
ments experienced hitherto unprec-
edented working relationships with
people from other departments. For
certain research targets, 97 of our
131 professors and lecturers in some
way took part in this programme.
In addition, 26 doctoral candidates (half of
whom were assistant lecturers) and more
than 40 students, curious to learn the direc-
tions of future research, also took part. 110
publications were also produced and 12 doc-
toral theses were submitted by the staff and
doctoral candidates of the Faculty of Civil
Engineering in the course of the Research
University project. When the monograph
was finally compiled it was double in size to
that proposed in the original plans.

Within the framework of the Research Uni-
versity project, the Faculty received funds of
more than HUF 100 million for infrastruc-
ture development. This amount was later
increased by one and a half times due to the
Faculty’s own resources and by funds ob-
tained through applications. The only prob-
lems we encountered were the huge amount
of administrative work, which at times
seemed superfluous, and a series of changes
which were not necessarily well thought out.
However, we completed the work required
of us and will be able to comply with the in-
dicators at a similar level.

Deans’ reports

Faculty of Mechanical Engineering (1871)

Asfarasthe universityis concerned,

the main result of the Research Uni- m

versity programme was that it inte-
grated our wide range of high-level
research work into a single system.
In particular, it was able to achieve
an improved utilisation of the uni-
versity’s existing potential along fo-
cal points which had been previously
selected. Among the five priority research ar-
eas, the Faculty of Mechanical Engineering
was the principal investigator in the SE area.
Its strategic research areas were related to
the threefold requirements of environment
and climate protection, supply security and
competitiveness. However, the thing that I
was most proud of was that the core activities
of mechanical engineering and the related
field of electrical engineering were able to
integrate with the knowledge of researchers
from other faculties. A good example of this
was that the sociologists at the Faculty of
Economic and Social Sciences were assigned
an important role in the research of energy
consumption habits. The Faculty could also
fully join in with all the Research University
projects. In the VTL project, the analysis of
fluid machinery, fuel supply systems and
other vehicle subsystems were at the fore-
front of our research. In the BHE project, our
primary task included the modelling of liv-
ing organisms in relation to the engineering
methods of medicine. The research objec-
tive of our Faculty in the IEE project was to
seek solutions capable of providing real-time
management of complex engineering and
economic systems in volatile, uncertainty-
laden environments, with a further need to

[

Gabor Stépan

balance optimization, autonomy and
cooperation. The direction of Faculty
researches in the NNM project was
the analysis of the characteristics im-
proving the effects of nanoadditives
and the elaboration of hybridization
procedures. The programme enabled
us to retain our young researchers
and to help their career development.
Actually, it had been a growing problem for
years that, due to lack of pre-doctoral schol-
arships, doctoral candidates were not pro-
tected against alluring offers from Industry.
With the financial support of their research
work however, several of them were able to
obtain their PhD degrees. Amongst the other
factors, the strict bookkeeping of the projects
allowed us to see areas that greatly outdid
the initial expectations and showed a dy-
namic flow of results. There was a great leap
in the field of patents and knowledge transfer
where we outperformed the publication re-
quirements and produced English language
monographs at an international level which
were published abroad. Once the public fi-
nancing comes to an end the current themes
should be sufficiently financed but, for such a
purpose, the five areas must be made subject
to acertain screening. Successful themes will
still appear in international projects but then
be forced to obtain funds from the limited
budget of domestic public financing and ad-
just to the fluctuations in the research activi-
ties of private business. We must try to obtain
finances from the EU funds that are available.
The past two years have provided us with a
good preparatory period in this regard. We

must keep going along this road. 39
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Faculty of Architecture (1873)

As a training institution, BME has
always enjoyed good reputation.
However, it may not be well known
for its vast intellectual potential
which is available for research
purposes. It is particularly true of
our Faculty where the perception

Research & Development, Technology and Knowledge Transfer at the BME

HUF 73.5 million. This development
affected three laboratories: instru-
ments were almost fully replaced at
the building acoustics laboratory;
huge capital investments were made
in the building physics laboratory
and third, in the mechanical labora-

Becker Gabor

is that most of the work is either in

design or art. This explains why the

Faculty is less widely known for its research
activities. Thus, one of the major benefits of
the project was that it allowed the Faculty to
demonstrate its research capabilities. Fur-
thermore, the programme also became pop-
ular within our design departments, making
it clear to everyone that they too can also be
involved in research work and enjoy its suc-
cesses. A major example of this was an in-
strument - complete with a system of mea-
surement and simulation software — which
was developed in cooperation with the Fac-
ulty of Electrical Engineering and Informat-
ics at the Department for Residential Build-
ing Design. This system is able to collect
data on a construction site that is then used
in the concept design phase to increase en-
vironmental and energy awareness during
the actual design work. Another important
achievement for the Faculty was a building
powered only by solar energy which was de-
veloped in a student project named ’Solar
Decathlon’. Though mainly the work of stu-
dents, the Research University programme
allowed many other colleagues to join in
with the project. An important advantage
to us was the major infrastructural devel-
opment at the Faculty totalling a value of

40

tory at the Department for Statics

and Support Structures. Due to the
current crisis in the building industry, a fly
in the ointment has been that some of the
newly purchased instruments have not been
fully utilised although they are now mostly
used for our own research purposes. Dur-
ing the two years of the Research University
programme, our major discovery was our
recognition that we were able to work to-
gether with others in different departments
and even outside the fields of Art and Design.
The two year period has given a meaningful
kick to horizontal cooperation both among
the departments of our Faculty and in other
various organisational units in BME. Com-
ing up. We are now making great strides in
the field of construction practice based on
environmental awareness. The results have
allowed us to launch a post-gradual train-
ing course. Furthermore, we are currently
working on an inter-faculty MSc training in
English based on our research results. We
also have a series of specific ideas for fur-
ther research work regarding energy aware-
ness in the renewal of existing buildings. For
such purposes, all we need to do is maintain
our pace and intensity of research as much
asitis possible to do so.

Deans’ reports

Faculty of Chemical Technology and Biotechnology (1873)

The formal and financial recognition
that needs to be given by the State to
the quality work in higher education
has always been a long standing is-
sue. That is why I greatly appreciate
the title 'Research University’ and
the related TAMOP project which
was implemented for the first time. It
is a reference point for everyone and
we hope that it will continue into the future.
The Research University project had a double
effect on the Faculty of Chemical Technology
and Biotechnology where there has always
been a strong tradition of research both in
technology and chemical science.

On the one hand, the project has forced us to
review our research strategy and the priority
areas that we intend to study. On the other
hand, the project offered us a format for es-
tablishing new relationships within and out-
side BME. It also gave us the opportunity to
work more closely with our partners.
Accordingtotherequirementsofthe Research
University project, the work performed was
not just evaluated by ourselves. Both the re-
search and the results were assessed in each
main research area both during the work and
at project closure by an independent body
of professionals. The opinion and proposals
made by the Advisory Board - consisting of
outstanding academic and industrial experts
- provided us with substantial benefits. We
would like to rely on the continuing support
of these professionals in the future.

Many of our results make me proud, includ-
ing the important achievements in the field
of custom-tailored therapies or a new type of

Gyargy Pokol

chemical and microbiological treat-
ment of waste water. As someone
normally working in another field, I
was surprised to see the development
of a new process in cereal processing
technology that enhances the yield of
groats and the biological value of the
edible parts, both at the same time.
It is a good example of how a good
set of R+D+I conditions may lead not only to
scientific results but also to their practical ap-
plication on an industrial scale. So too, there
hasbeen a strong correlation between the two
years of the Research University project and
the recent increase in the number of new pat-
ent applications.

It clearly confirms that we need to keep our
research work up to this level. The benefits
of the Research University project include
the advantages resulting from the sheer fact
that the Faculty has reviewed its strategy and
achieved most of the goals of the project.

It gives me satisfaction to see the relatively
large number of new professional relation-
ships both within and outside BME that have
been established. For example, the nanotech-
nology subproject led to the emergence of a
regular technical forum that will certainly
strengthen future research work.

This summary contains lots of pros with only
one con: as we had never had to carry out such
a huge project before, the administration of
the project involved many uncertainties. We
had difficulties in following-up some of the
changes. Hopefully, we will handle this aspect
more easily in the future.
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Faculty of Electrical Engineering and Informatics (1949)

The results of the Research Univer-
sity projects include three primary
components for BME. Infrastruc-
tural investments represent the
first component. The second com-
ponentisthat we have identified the
strategically important research
areas to which BME should assign
its resources and which can be man-
aged as interdisciplinary research themes
through the collaboration of faculties. The
third component requires the launch of hori-
zontal programmes serving as a framework
for the harmonized cooperation between
faculties to address the development issues
of BME as an organization.

As far as the Faculty of Electrical Engineer-
ing and Informatics is concerned, the main
benefits of the Research University period
include infrastructural developments as
well as the establishing of new type of rela-
tionships with fellow faculties. During the
past two years, our Faculty has concentrated
mainly on the issues of IT development and
applications, and on their use in other spe-
cial areas with the aim of starting joint re-
search work.

The results of the Research University pro-
gramme include the following: research and
development of abuilding energy monitoring
and IT system within the Faculty of Archi-
tecture; geo-information systems developed
with the Faculty of Civil Engineering; the
sociological and social science surveys con-
ducted jointly with the Faculty of Economic
and Social Sciences to map the behaviour of
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Laszl6 Vajta

the consumers using the services of
large power networks.

We were able to realize our Research
University objectives despite the fact
that, in general, two years represents
a short period in the routine flow of
university procedures. Though we
have had to face many difficulties
the final balance is very promising.
However, the challenge now is whether we
will be able to maintain this period of suc-
cess and development at a time when the
termination of priority project funding coin-
cides with dramatic restrictions in the state
budget. An important factor in the success
of the Research University project is that, at
the same time it was taking place, BME also
implemented a technology and knowledge
transfer development programme. Due to
the co-existence of the two programmes, we
not only could improve our research abilities
but also our utilization and an innovation-
based approach to our results. We must de-
velop further projects that can be instigated
in close cooperation with Industry. In other
words, we must set up and then strengthen
a future research development strategy with
industrial companies that will bring ben-
efits to research, education and its resulting
utilization. In fact, the Faculty of Electrical
Engineering and Informatics has signed nu-
merous cooperation agreements during the
Research University programme and plans
to continue to do so in the future.

Deans’ reports

Faculty of Transportation Engineering and Vehicle Engineering (1951)

The Research University project
launched two years ago was basi-
cally meant to integrate the exist-
ing capacities of each of the BME
faculties involved into five priority
research areas.

At our Faculty it was represented

of “large-scale” logistic enterpris-
es and a complete Audi simulator
must be mentioned. Born as a com-
bination of the most innovative and
most spectacular results achieved
in automotive technology during the
past few years, this car can be used

Béla Kulcsar

by the successful integration of our
research and education areas into

a single large project. However, in addition
to creating integration at university level,
the project has also led to strong integration
within the Faculty itself.

As a follow-up to the Research University
project, we have strengthened our relation-
ships with third parties including logistic-
intensive companies such as the Hungarian
playersrepresenting the multinational auto-
motive industry, Audi, Opel and Mercedes.
The Faculty has implemented research and
development programmes by which it can
provide new knowledge and development
results. These can be directly utilized by
transport and vehicle industry companies
and the logistics services sector.

Among the many results of the Research
University programme, research work
aimed atimproving the efficiency of internal
combustion engines, the impact assessment

either when in stationary position

for the modelling and simulation of
any driving task or for normal use out in the
streets.
At the start of the Research University pro-
gramme, the maximum was the aim when
the targets in the Vehicle Technology,
Transport and Logistics priority research
area had to be specified. Good performance
and in certain cases, excellent performance
indicators were achieved. The lack of money
will surely be felt after the last two years.
During the maintenance period, we must ar-
range for a growing share of industrial spon-
sors to make up for missing state funds. The
Research University programme has helped
to create a theme and research oriented in-
tegration within the university. However,
in certain fields this in-house integration is
insufficient by itself, which means that re-
search integration among universities must
surely become inevitable.
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Faculty of Natural Sciences (1998)

Our Faculty played the role of prin-
cipal investigator in one of the
priority research areas of the Re-
search University programme at
BME. As senior coordinator to the
Nanophysics, Nanotechnology and
Materials Science priority research
area, our Faculty worked mostly
with the Faculty of Electrical Engi-
neering and Informatics and the Faculty of
Mechanical Engineering.

This cooperation - just like the entire Re-
search University programme at institu-
tional level - highlighted a lot of unused and
dormant potential and bought about a much
needed release of energy. What actually hap-
pened at the university was that researchers
studying similar areas from various aspects
at the various faculties were brought togeth-
er to work on joint projects.

As a beneficiary of the Research Univer-
sity project, the Faculty of Natural Sciences
used project funding to strengthen its re-
search equipment and potential. Together
with other faculties, we agreed to redirect a
large part of our personal resources into in-
vestment. As a result, we purchased expen-
sive state-of-the-art equipment required for
world class research work. On amore human
level, a second benefit of the project was that
we could provide scholarships for many tal-
ented young people and the package we now
offer them will help us to manage the issue
of workforce replenishment at our Faculty

44

Pipek Janos
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in the future. A third benefit is that
inter-faculty cooperation has been
renewed not only in research but
also in the field of education.
Special, cooperation arrangements
were established by allowing elec-
trical engineering students to enter
our laboratories, often on impulse
and conversely, our students were
allowed to visit electrical engineering labo-
ratories for the purpose of gaining insight
to the measuring and problem-solving pro-
cesses of certain issues.

However, some of the inter-faculty coop-
eration arrangements were haphazard and
produced only limited results. Sometimes,
there was a notable lack of in-depth con-
sultations in the system. That explains why
certain high-level research themes with an
international reputation were ignored. Also,
there were some inconsistencies during the
coordination work between the project of-
fice and the faculties. This was due to the
simple reason that the project layout and
the faculty structure turned out to be partly
incompatible with each other.

Asto the period following the Research Uni-
versity project, it is most probable that as
a result of our efforts towards machinery
modernization, we will be able to keep our
position in the forefront of international re-
search. Also, we will be able to comply with
the publication requirements for the next
three years in the field of the Nano project.

Deans’ reports

Faculty of Economic and Social Sciences (1998)

In terms of the Faculty of Economic
and Social Sciences, it was very im-
portant that among the five universi-
ties applying for the title as Research
University, only BME successfully
applied using its entire organization,
while other universities only concen-

trated on their most successful divi- Janos Kovesi

sions. In other words, BME won the

Research University title in part using the re-
sults and scientific potential of the Faculty of
Economic and Social Sciences. This potential
is evident from the fact that our Faculty em-
ploys 100 full time lecturers and researchers,
including 74 persons with academic qualifica-
tions. The main result has been that the engi-
neering faculties responsible for priority re-
search areas are understood and recognized as
the research potential of our Faculty. The pro-
gramme also urged third parties to strengthen
their business relationships with Industry. In
fact, this played a crucial role not only in the
performance of R+D+I tasks but also in edu-
cation itself. The Department of Management
and Corporate Economics participated in two
projects in the VTL area. At AUDI Hungaria,
we made generic statements -applicable to the
whole automotive sector - about the develop-
ment of reliability-based production systems
and maintenance services. In the second proj-
ect we devised assessment methods for suppli-
er development that helps through self-review,
the evaluation of market entry opportunities
and the improvement of management cul-
tures. The Department of Finance conducted
research into corporate valuation methods of
investments in Sustainable Energy projects.
The Department of Business Law studied vari-
ous e-society and e-economy issues - includ-

ing the international regulatory mod-
els of dataprotection, competition law,
normative frameworks of business
communication, e-commerce and pro-
tection of intellectual property in the
information society — in the ICT area.
Attached to the BHE priority research
area, the Department of Environmen-
tal Economics took responsibility for
two themes: sustainability/sustainable devel-
opment and climate protection/global climate
change. This work focused on the potential
offered by micro regions and organizational
adjustments, and included the preparation of
sustainability analyses sector by sector. With
the involvement of students, the Department
of Sociology and Communications joined the
Hungarian team of Solar Decathlon (an inter-
national competition for the design of solar
housing by students) in the SE area. In the ICT
field, we addressed interfaces, navigation tech-
niques and the relationship between cultural
industries and consumer communities. As a
result, the horizontal programme managed by
our Faculty was rated as successful by R+D+I
quality assurance in higher education. We have
achieved many more results than originally in-
tended. The departments in our Faculty have
been able to reveal their “hidden” potentials
during this project. We have had good experi-
ences in our cooperation with other faculties.
We hope that there will be a continuation of
our research work in conjunction with the rel-
evant engineering faculties in the priority re-
search areas, and of the horizontal programme
managed by us. New resources will be needed
to strengthen relevant conditions and to re-
duce the bureaucratic components.
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SYSTEM OF TECHNOLOGY
AND KNOWLEDGE TRANSFER

AT BME

BME has been deliberately developing its own technology transfer services since 2009. Sup-
ported by the European Union, this programme is coordinated by the BME Technology and
Knowledge Transfer Office (MTTI) in order to improve the general conditions of R+D+ activi-
ties, to utilize better the intellectual products developed at BME and to establish an environ-
ment where the players have mutual interest in the correct introduction of the latest results

to the market.

BME'’s system of technology transfer has
developed (TAMOP-4.2.1-08/1/KMR-
2008-0001) simultaneously with the im-
plementation of the research university
project. The two activities of the universi-
ty, i.e. the enhancement of the research po-
tential and the utilization of the resulting
intellectual products, must be interlinked
and integrated.

The TTI project targets include the iden-
tification, registration and assessment of
BME'’s knowledge base and utilizable in-
tellectual products/results; the enhance-
ment of the prestige of university research
jobs; the establishment of competitive
training; the increase of BME’s strategic
partnership share in industrial R&D; the
protection and utilization of intellectual
products. As a consequence, there may
well be an improvement in BME’s innova-
tive output and in the extent to which the
latest results are utilized in practice.

The BME Technology and Knowledge
Transfer Office (MTTI), BME’s organiza-
tional unit for technology transfers, was
set up within the framework of the project.
The main task of MTTI is to set up an ef-
ficient portfolio of services for support-
ing the utilization of intellectual products
created at the university, coordinate the
acquisition of intellectual property rights
and manage the protection and utilization
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of intellectual products (licences, spin-off
ventures). As a starting point for the ser-
vice activities, BME’s intellectual prop-
erty management rules have been changed
with a view to assisting and encouraging
both researchers and students in the cre-
ation of utilizable intellectual products.
As a result of the newly established legal
and incentive system, it is hoped that the
number, value and share of intellectual
products created at the university will
increase and bring about qualitative and
quantitative changes in the products and
services available on the market and in
the fulfilment of social needs. Several pi-
lot projects have been launched for the
creation of the required services and their
background expertise.

Following the business feasibility and mar-
ket potential studies of the selected intel-
lectual products, and after the acquisition
of the required industrial property right
protection, the purpose of such pilot proj-
ects is to arrange for licence agreements
and new (spin-off, start-up) ventures that
will generate income for the university.
The creation of services would be useless
without the right “clients”. Participation
in the various technology transfer events
requires a change of attitude from the
stakeholders. In particular, MTTI seeks to
cooperate with the Centre for Student In-

System of technology and knowledge transfer

DEMOLA hall in building V1 at the BME

novations, aiming to involve as many uni-
versity students in the process as possible
and to provide assistance for the utiliza-
tion of the intellectual products created by
students.

A key project component is to give overall
training and further training for university
students in the field of technology trans-
fers, business ventures and entrepreneur-
ship.

The BME’s model of in-house coopera-
tion and attitude development includes
the set-up of a TT network through fac-
ulty representatives to provide a platform
for managing inter-faculty discussions; to
learn about good practices and organizing
technical forums. The BME Innovation
Club established by this network, has been
operating for one year now.

MTTI coordinates the operation of In-
novation Laboratory in wing C of BME
Building V1. This multifunctional place,
established in the area of the former ma-
chine hall, is suitable for the acceptance
of awide range of innovation projects. The
Innovation Laboratory is also the centre
of DEMOLA Budapest. DEMOLA™ is an
open innovation platform for students and
companies.

After Tampere and Vilnius, this freshly
launched BME programme represents
the third international venue for complex
and multidisciplinary projects realized in
partnerships. The purpose of projects im-

"The most productive innovation platform in Europe”

“The most productive innovation platform in Europe”

Step 1 DEM{H.F_L‘
Making a Demo with you in 4 months
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Demola Demo

A lecture in the Demola laboratory

plemented within DEMOLA Budapest is,
on one hand, to demonstrate the feasibility
of new/modified products and services on
the basis of company concepts and on the
other hand, to develop the teamwork abil-
ity of students and to convert their theo-
retical knowledge into practical skills.
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An unusual research project

In terms of management aspects, the
research university project was very
different from BME’s usual research
projects.

First of all, the project size was unusu-
al. However, the challenge was repre-
sented not only by the project budget
of HUF 3,000 million but also by the
wish of BME’s senior management to
involve the entire BME in the research
university project and in the subsequent ap-
plication. Accordingly, a large share of BME’s
ongoing research activities was included in the
research university strategy and programme.
Finally, the five priority research areas - requir-
ing the cooperation of 5 to 7 faculties in gen-
eral — were identified on the basis of integrated
projects encompassing more than 160 research
themes. Some two-thirds of BME’s lecturers/re-
searchers, 130 doctoral candidates, 220 doctoral
students and 250 students joined the project.
Acting as project organization, the BME Fed-
erated Innovation and Knowledge Centre con-
cluded more than 3,500 work contracts (wage
supplements, assignments, etc.) during these
two years.

Special treatment was needed to address the fact
that, instead of administering the usual research
applications, we had to establish and manage an
operational model for the coordination of train-
ing and research activities. Cooperation and co-
ordination represented the key project compo-
nent. These helped us in the creation and daily
operation of several new forums and operative
bodies. Upon the numerous initiatives by Tech-
nical Manager Sandor Tomosko6zi, we set up a
research management system with the aim of
regular technical monitoring and quality assur-
ance. A main element in it was the appointment
and operation of Advisory Boards consisting of
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independent experts of the various re-
search areas. At the same time, we set
up horizontal work teams under faculty
supervision to coordinate the research
environment (infrastructure, talent
care, international relations, ete.).

The systems set up and operated dur-
ing the project provide BME’s senior
management and research leaders with
non-stop updates of the R&D potential
of BME and the changes of research environ-
ment. In order to ensure a place for summary,
we launched an annually organized public uni-
versity forum.

Given that the research activities included in
the integrated cooperation are eventually per-
formed at the faculties or departments, we set
up a system of faculty representatives in order
to ensure transparent project operation and
inner coordination within the faculties. The
meeting of faculty representatives is the main
operative body of the project, functioning as a
link between project management and facul-
ties/departments.

Due to its size and complexity, the research uni-
versity project represented a huge administra-
tive task. Compliance with the bureaucratic EU
requirements, the changing domestic regula-
tions and BME’s in-house rules and newly de-
veloped financing system placed a heavy burden
on the project team, on the department admin-
istrators and, in many cases, even on the lectur-
ers/research involved in the project. We must
express our thanks for the patience and perse-
verance of all persons involved in this task. Also,
special thanks to the faculty representatives
and project managers for their hard work that
helped us in the establishment of an efficient
and uniform administrative system. We will be
able to use it for other projects in the future.
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