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General Information about Slovakia

E_ J OVAKIA (brief overview)

Officid name  SbvakRepublic

Date of establishment; 1% Jaruary 1993
Area: 49,035 km?

5.4 million (51,5%femak)

Population:

Captal: Bratislava (431,061 inhabtants)
Officia language: Sbvak

Curency: Euro (1 € = 100 cents)

Time zone: Central Eiuropean time zone (G MT+1)
Weather: continental climae (4 seasons)

Politicalsystem: parliamentary democacy
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General Information about STU in Bratislava

A 1762

A 1937

A 1939

S OVAK UNINERSITYOF TECHNQOGY
In Bratislava

MiningandForestry Academy
under empressof Maria Theresa
first technical highereducation
ingtitut ion in the world
foundedin Bangt ~ évitica

University of Technology of M. R ~teft y A |
first Sbvak technical university wasfounded in K2 i©e

Sbvak University of lechnolog, Bratislava
Branch of Corgtruction Engineering
Branch of Secidized Siences T
Branch of Forestry and Agricultural Engineeing i
Branch of Chenical Engineeiing R,
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General Information about STU in Bratislava

Facultiesand workplaces

Faculty of Civi Engineering

Faculty of Mechantal Engineering

Faculty of Hectrical Engineeringand Information Technology
Faculty of Chemical and Food Technology

Faculty of Architecture

Faculty of Materials Scienceand Technology in Trnava

Faculty of Informatics and Information Technologies
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Institu te of Management
University workplaces:
LifelongLearning Ingtitute, University Research Park, Know-How Cerire,

Projed Centre , Multimedia Centre, Computing Cerire, Publishing House,
Stucent Houses, Academic Spors Centre
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General Information about STU in Bratislava

Studysystem

A harmonized with BolognaDeclaation and
Euopean Gredit Transfer System (ECTS)
ECTSLabelg ECTSinformation padage

DSLabelc DiplomaSupplenent (3 cycledegee sudy system)

2nd DEGREE
<— 2 or3years —> Dodoral s

1s DEGREE

<€ 3or4 years

58 study programs
—

1228 sudents

3 232 graduates
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General Information about STU in Bratislava

Research at STUtoday

Reseach areas 500research projects

2% 4% 2,5%

1 Civil Ergineering

1 Mechanical Engineering

B Ekctrical Ergineering
12,5%

I Cremicaland Food Processirg Techrologies

B Architecture

B Materials and Technologies

28 % . .
0 1 [Information Technologies

Centre of Coopration for Transfer of Innovative
techrologiesfrom researchto Practice

Centre of Excellence for Indugtrial Bio-techrology

A Cantre of Excellence for the Settlement
InfrastructureDevelopment of the Knowledge-
Basel Economy
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Centesof Excellence A National Centre for Researchand Application of
A Caentre of Excellence of Integrated Fload Pratection Renewable Energy Sources
Sstems A Cantre of Excellence of 5- Axis Machining
A Cantre of Excellence for Diagnatic Method of A Cantre of Bxelence for SMART Techrologies
Materials Systemsand Services
A
A
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General Information about STU in Bratislava

» Faculty of Mechanical Engineering
Institute of Automation, Measurement and Applied Informatics
Institute of Applied Mechanics and Mechatronics
Institute of Technologies and Materials
Institute of Transport Technology and Designing

Institute of Manufactoring Systems, Environmental Technology and
Quality Management

Institute of Process Engineering
Institute of Thermal Power Engineering
Institute of Mathematics and Physics
Institute of Languages and Sports
Computer and Information Centre
Centre of innovations
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Institute of Process Engineering

c o o o STU Erem
S 12 TECHNIKA...

SLOVAK UNIVERSITY OF v -
TECHNOLOGY IN BRATISLAVA =i .S:I'U DIUM

FACULTY OF MECHANICAL ENGINEERING B U D U C N OSTI

INSTITUTE OF PROCESS ENGINEERING
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Institute of Process Engineering

} The Brief Information about the Department with the
Short History

Department of the Paper Machinery Equipment Design (1953)
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Institute of Process Engineering

) The Brief Information about the Department with the
Short History
Department of the Chemical Machines and Equipment (1957)

The development of the chemical and food industry in Czechoslovakia
gradually changed the content of the subjects.

In accordance with this the name of the department has been
changed.

The new study program "Machinery and equipment for chemical, food
and consumer industries" was created.
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Institute of Process Engineering

) The Brief Information about the Department with the

Short History
Institute of Process Engineering (2016)

Staff:
professor2
associate professor 3
lecturer 2

researcher 2
doctoral student 5

Average number of students at the master’s degree from 5 to 15 per year.
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Education System of Institute of Process Engineering
» PROCESSING TECHNOLOGY

13

bachelor’s degree ENVIRONMENTAL PROTECTION TECHNOLOGY

Ist - 5th semester: common subjects as mathematics, physics,
material engineering, applied mechanics, thermodynamics,
hydromechanics, design and construction, ...

the 6th semester: mostly for the study program
ENVIRONMENTAL PROTECTION TECHNOLOGY:

Design of Process Equipment

Solid Waste Processing and Recycling
Wastewater Treatment

Air Protection

Process Engineering
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Education System of Institute of Process Engineering

}) PROCESSING TECHNOLOGY

bachelor’s degree ENVIRONMENTAL PROTECTION
TECHNOLOGY

Examples of the bachelor’s thesis:
Granulation of multi-component fertilizers
Tableting of pharmaceutical materials
Best available techniques for waste-water treatment
Design of a laboratory station for a beer production
Composting plant for a biowaste
Capturing CO2 from the air...

14 The CCUV4 Working Meeting No.1 — Bratislava 27.05.2022 -



Education System of Institute of Process Engineering

}) PROCESSING TECHNOLOGY

masters’s degree CHEMICAL AND FOOD MACHINES AND
EQUIPMENT (4 semesters)

All compulsory subjects:
Applied Physical Chemistry
Transport Phenomena (Momentum, Heat and Mass)
Design of Equipment for Chemical and Food Industry

Mechanics of Particulate Materials (powder milling, breaking, mixing,
extrusion, roll pressing, conveying, storage, powder properties testing, ...)

Hydro-Mechanical processes (liquid flow, rheology, filtration, cyclones,
fluidization, ...)

Heat Transfer Processes (heat exchangers, evaporators, dryers, ...)

Mass Transfer Processes (distilation, rectification, extraction,
adsorption, ...)

Safety Engineering and Equipment Maintance
Project Design
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Education System of Institute of Process Engineering

» PROCESSING TECHNOLOGY

masters’s degree CHEMICAL AND FOOD MACHINES AND
EQUIPMENT (4 semesters)

Some of optional subject: Honeywell

UniSim Design Suite

Bioreactors
Paper Machines

Material and Energy Balance EDEM

Chemical and Food Production Lines

Software applications:
Chemical Engineering Computing (Honeywell UniSim, EDEM)
Design Computing Programs (AnSYS)
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Education System of Institute of Process Engineering

} PROCESSING TECHNOLOGY

masters’s degree CHEMICAL AND FOOD MACHINES AND
EQUIPMENT (4 semesters)

Examples of the master’s thesis:
Disintegration of the bulk materials
One-axis compression of the industrial fertilizers
Plate rectification tower
Granulation of industrial fertilizers by compaction
Design of the pipe for steam transport
Separation characteristics of the hydrocyclones
Design of the distillation boiler
Mixing of the bulk materials
Design of the photo — bioreactor...
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Education System of Institute of Process Engineering

1 PROCESSING TECHNOLOGY
doctoral degree PROCESS TECHNOLOGY (3 years)

Examples of the doctoral thesis:

Influence of the process parameters of a high shear granulation on the growth of
agglomerates

Modification of the one - axis compressibility models of a bulk material
Approximate modeling of the process characteristics in the cyclone separators
Distribution of the pressure on the blade of homogenizer of bulk material
Liquid phase migration during the extrusion of a paste

Study of the filling zone of the two-rolls compactor

Influence of the rectangular cross-sectional shape of the helix channel on the
liquid velocity fields

Transport phenomena in a new circulating loop bioreactor with an annular gas-
liquid sparger for waste water treatment

Mixing of the bulk materials

New processes and devices for the formation of fibrous materials from aqueous
suspensions between two convergent screens...
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The Main Activities in the Research

mechanics and processes for processing of particulate materials
pump and pipe systems, flow of the liquids, ...

separation, filtration, ...

}

}

}

} bioreactors
} heat and mass transfer

} design of the pilot plants
}

drawing documentation and strength analysis for
manufacturing of equipment for chemical, food,
pharmaceutical industry
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Laboratory of Particulate Materials

} testing of the basic mechanical and physical properties of the
particles materials (compressibility, rheological properties of
powders, particle size distribution, particle shape, pores,
adsorpion properies )

» Microtrac PartAn 3D - dynamic particle size distribution
» Malvern Mastersizer 3000 - wet or dry analysis of particle size
» Malvern Morphologi G3 - particle shape analysis

20
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Laboratory of Particulate Materials

} Freeman Technology FT4 - rheometer for powders
» Quantachrome Poremaster GT - measuring the porosity
» Quantachrome Aquadyne DVS - adsorption kinetics

} Electromechanical press Kistler - electromechanical press for a
powder material compression testing
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Laboratory of Particulate Materials
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Laboratory for Granulation

It is focused on experimental verification of processes at the
pilot - plant scale in the individual processes:

} powder milling, crushing, cutting:
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Laboratory for Granulation

} homogenization, mixing

a) experimental chamber for measrusing
pressure distribution on the blade surface
during the mixing,

b) the detail of the blade with ceramic sensors,
c) the motion trajectories of the particles

during mixing ’
d) DEM simulation o e e e
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Laboratory for Granulation

} roll pressing

P T

Laboratory roll press, measuﬁng of the torquhe‘arll.d force between the rolls,
gap from O to 5 mm, roll diameter 260 mm, width 70 mm.
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Laboratory for Granulation

} granulation
wet granulation

Laboratory high shear granulation
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Laboratory for Granulation

} granulation
dry granulation

disintegration of the compacts after roll pressing

a) detail of the laboratory granulator, perforated metal sheet or sieve and the sloping
blades, b) industrial granulator for the technology of fertilizers processing
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Laboratory for Granulation

} extrusion of the paste materials

a) screw extruder with the rotating head,
b) screw extruder with the indipendent regulation of the
screw and rotor with the blades
c) granulator utilized as the extruder
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Laboratory for Granulation

+ classification, separation, sieving

Special sieving machines with the rotating sieve. It can work with air stream under
sieve which helps to clean the sieve.
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Laboratory of Laser Doppler Anemometry

} The laboratory provides the possibility of non-invasive and
non-contact point measurement of fluid flow with high

precision across the cross-section of channels with optically
transparent material.

Laser Doppler Anemometry experimental device.
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Laboratory of the Heat and Mass Transfer

} The laboratory is designed to investigate heat transfer during
heating, cooling, condensation, evaporation and drying.

Testing the heat transfer in the pulsating heat pipes (doctoral thesis).

31 The CCUV4 Working Meeting No.l1 — Bratislava 27.05.2022 - Vis.egrad Fund



Laboratory of Bioprocess

} The study of hydrodynamics and gas transfer, pilot-plant
fermentation technologies, algea cultivation.

Experimental bioreactor in the regime as photobioreactor for algea cultivation. Testing
the ingluence of color temperature on the kinetics of algae growth.
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Paper Laboratory

} Technological processes for the production of papers from pulp
to paper. It is equipped with a small paper machine MODELL-
PM VEB Papiermaschinenwerke Freiberg / Sachs

.

Paper machine MODELL-PM VEB Papiermaschinenwerke Freiberg / Sachs
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Chemical Laboratory

} The chemical laboratory is mainly used for familiarizing
students with the principles of the work in the chemical
laboratory. The doctoral and diploma project are realized here
also. -

Reduction of the ethanol amount in the fermentation process by adsorption into the
pores particles with following desorption and condensation of ethanol.
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The Main Projects

} Research Center ALLEGRO. Project OPVaV,
ITMS:26220220198, 2014-2015.

It is focuses on the tasks of energy, safety and reliability of
the operation of existing nuclear power plants, storage of
spent nuclear fuel, nuclear waste disposal and
decommissioning of nuclear installations.
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The Main Projects

} Competence Center for New Materials, Advanced

Technologies and Energy. Project OPVaV,
ITMS:26240220073, 2011-2014.

An integrated competence center, linking the private and

academic sectors, aiming to support the key industries of the
Slovak Republic

*KCMTE

KOMPETENCNE CENTRUM
PRE NOVE MATERIALY,
POKROCILE TECHNOLOGIE Eurépska unia

A EN ERG ETIKU Eur6psky fond regionalneho rozvoja
\
Dopytovo-orientovany projekt e A H ~ %
: . > 1194l <
ERDF - ,EUROPSKY FOND REGIONALNEHO . |"|"|III :
ROZVOJA“ \/( Operacny program N
\ 1 VYSKUMaVyvoJ >
Podporujeme vyskumné aktivity na Slovensku / . ? ; A
Projekt je spolufinancovany zo zdrojov EU K Lr’_ ~
ITMS kéd projektu : 26240220073 !ﬁii;‘;ﬁ: —
Termin realizicie projektu: 08/2011-11/2014 = Y presimiurdnetondy =
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The Main Projects

} University Science Park STU Bratislava - _
Project : -2015.
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