3 OTTO VON GUERICKE o
ye VST FAKULTAT FUR VERFAHRENS-
; UND SYSTEMTECHNIK

Fakultat fur
Verfahrens- und
Systemtechnik

(FVST)

Faculty of Process &
Systems Engineering

http://www.fvst.ovqu.de/vst/en




Iceland

OTTO VON GUERICKE

UNIVERSITAT
MAGDEBURG

FAKULTAT FUR VERFAHRENS-
UND SYSTEMTECHNIK

VST

' Magdeburg:
= Capital city of Sachsen-Anhalt

= 240 000 inhabitants

Finland -~ w gt the heart of Europe

Norway [
7'/;’ /
(
A v
Baltic sea ~ EStonia
~
Latvial Moscow
North Sea - /l ) MockBa
United Denmark Lithuania® ¥
/ - — \—_\‘ /f
"N Kingdom — | 3 ,
: | Belarus
Ireland Netherlands .~ Poland / S 7
London Berlin = ) T \ y =25 <
\ \ " b a0 N 3 [
® \ ) Germany P J L _
jun - "Prague J . :
Paris . Czechia . { . >
® Vienhaéy*”/Aslovaki} ey Ukraine
/ oo rAustiian s M‘{HBVa -
France '// )«\ —.:{i‘nj_ \\»{‘,_/ ‘/rt\ Hu"»?ary “\ .\\
%— ¢ L. ¢ >~ Y Romania ‘\.)
< Croatia™ —/ @ 1
N5 ) \_ Serbiaj, Sk
. IR 5 ack Sea o NedEl
v | ltaly 3 > s ’ Georaia _ N
2N Barcelona ®Rome /"~ " Bulgaria- §°r9|a‘-¢\ Caspian Sea
1 Madrid \§ AT ST O Ay NS
Portugal 4§ . Istanbul {__Azerbaijan
B Spain Tyrrhenian Sea G NN .
P reece Turkey N\ f;\
! o Syria |
Aunisia Mediterranean Sea - Leba}ton /



VST FAKULTAT FUR VERFAHRENS-
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A young University

Established 1993

Technische Universitat Medizinische Padagogische

Otto von Guericke Akademie Hochschule

OTTO VON GUERICKE
be UNIVERSITAT
" MAGDEBURG

Otto-von-Guericke-Universitat Magdeburg

» 9 Faculties, about 40 B.Sc., 60 M.Sc. curricula

» Direct collaboration with Max Planck Institute for Engineering Sciences,
Fraunhofer Institute, Leibniz Institute... ,

» About 14 000 Students :
» 25% foreign students, 42% female students, 45% MINT—s’thdents'
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» Hochschule fur Schwermaschinenbau: 1953

Hochschule fur Medizinische Padagogische

Schwermaschinenbau Akademie Hochschule

» Preuldische Maschinenbauschule in Magdeburg: established 1891
» Otto von Guericke (1602-1686): famous for the
Ren o hemisphere experiments,
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(Short) history of the Faculty of Process & Systems Engineering

1997
1998

2000
2002
2003

2004
2005
2007
2007
2011
2011
2012
2016

Offering for the first time specific formation in Process Engineering

Official Foundation of the Faculty of Process & Systems Engineering (FVST)
founding Dean: Evangelos Tsotsas (Institute of Process Engineering)

Extending teaching offer

2nd Dean: Dieter Schinzer (Institute of Chemistry)

Membership in German excellence network “Pro3”,
together with Max Planck Institute in Magdeburg

Membership in the national Faculty Association ,Mechanical & Process Engineering”

3rd Dean: Andreas Seidel-Morgenstern (Institute of Process Engineering)

Complete switch to Bachelor’s and Master’s Studies GUTESIEGEL

4th Dean: Jurgen Tomas (Institute of Process Engineering)

Bachelor’s and Master’s Studies of FVST successfully accredited
Quality label of national Faculty Association (confirmed 2013, 2015, 2017)

5th Dean: Helmut Weil} (Institute of Chemistry), now vice-Rector e, T
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6th Dean: Dominique Thévenin (Institute of Fluids Dyn. & Thermodynamics)
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Institute of Process Engineering Institute of Chemistry

= Chemical Process Engineering N\
(A. Seidel-Morgenstern) MPI, Academy My/ » |norganic chemistry (N. Kulak)
= Mechanical Process Engineering \ = Organic chemistry (D. Schinzer)
. Thermal Pracess Engneering ( * Physical chemisty (H. Weit)
» Industrial chemistry (F. Scheffler)

(E. Tsotsas) MP| . _
= Bioprocess Engineering (U. Reichl) * Radiochemistry (N.N.)

= Process Systems Engineering

(K. Sundmacher) MPI ECUST
= Multiphase Flow (M. Sommerfeld)

Institute of Fluid Dynamics &
Thermodynamics

» Thermodynamics & combustion
(E. Specht)

Institute of Apparatus und
Environmental Engineering

= Plant systems engineering and safety " Technical Thermodynamics
(U. Krause) (F. Beyrau, B. Fond)
» Chemical p|ant engineering (L Morl) = Fluid Dynamics & Technical Flows
(D. Thévenin)




Q al it c heck ( 5 OTTO VON GUERICKE - o
g UNIVERSITAT FAKULTAT FUR VERFAHRENS-
u y ' MAGDEBURG VST UND SYSTEMTECHNIK

Closest possible collaboration with Max Planck Society:
3 professors of FVST are simultaneously MPG directors

External quality control every 2 years (by national Faculty oo
Association)

Member in national excellence network in Process
Engineering (Pro3 )

4 faculty professors are elected national reviewers for DFG
(Deutsche Forschungsgemeinschaft) and AiF
(Arbeitsgemeinschaft industrieller Forschungsvereinigungen)

2 elected Vice-Presidents of Univ. of Magdeburg

Collaborative Research Center TR-SFB 63, together with TU
Berlin and TU Dortmund: most selective program of DFG,
founded for 12 years S

SOLVAY

asking more from chemistry®

Support of our best students by Solvay Foundation and Dow

company 4@} .
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Bachelor 7 Semester

Naturwiss. _ Ingenieurwiss. _ Ingenieur- _ Projekt-
Grundlagen | | Grundlagen techn. Facher arbeit
I I | |
|
Mathematik Mechanik Reaktionstechr Fach-
: : 66 praktika
Physik . o° |
ysi Strémungsl. Ther 0\, ¥ Industrie-
I I | -%_((\ praktikum
Chemie Thermodyn. 36 aech. Verf. T I
| Vv Bachelor-
X< ! arbeit
Physikal. w el.e Apparateelem.
Chemie ((\
1 oo I |
Biologie 0é\c’ Informatik Apparatetechn.
2 | | Specialization
Simulations- Anlagentechn.
methoden




Outcome [

OTTO VON GUERICKE
UNIVERSITAT FAKULTAT FUR VERFAHRENS-
MAGDEBURG UND SYSTEMTECHNIK

Formation of multidisciplinary engineers

as creative problem-solvers

\

'l | « Solid knowledge in mathematics and basic engineering
.| A fields (chemistry, thermodynamics, fluid dynamics)

« Familiarity with modern computer-based methods (CFD,
W' F ' DEM, DOE...)
s ‘ « Logical and analytical competences
4/ 1 ] | | * Structured problem-identification
1 1 W ‘Hﬂh * Profound scientific & technical competences

» Multi-level knowledge, from the apparatus to the plant

* Motivation, responsibility and team-working

» Creativity and flexibility

« Specific know-how in key technologies, e.g. Nanopatrticles,
Biotechnology, Process Intensification, Process Safety,
Sustainability...

10
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Verfahrenstechnik [Process Engineering]
Our ,classical® offer...

Biosystemtechnik [Biosystems Engineering]
Integrating biological information into processes and systems

s }
PR 1 | [ [ |
- ‘\'

Chemieingenieurwesen [Chemical Engineering]
Setting the accent on chemical knowledge for process engineers

Sicherheit und Gefahrenabwehr [Safety and Hazard Prevention]
Integrated formation concerning all aspects of safety for civil and industrial applications

Umwelt- und Energieprozesstechnik [Environmental and Energy Process Engg.]
Applying process engineering knowledge to environmental issues and optimal energy conversion

Wirtschaftsingenieur fur Verfahrens- und Energietechnik [Industrial Engineering for

Process and Energy]
Combining fundamental knowledge of process and energy engineering with a business formation

Master: Nachhaltige Energiesysteme [Sustainable Energy Systems]
Meeting the challenge of energy conversion for the future

11
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Chemical and Energy Engineering
Combining fundamental knowledge of chemical engineering
and of energy conversion

Process Safety and Environmental Engineering
Integrated formation concerning all aspects of safety for
industrial and environmental applications
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Master: Molecular biosystems
Delivering a fundamental knowledge of biology in order to

improve the understanding and control of cell and molecular
processes

Bachelor: Mathematics engineer
Combining fundamental competences in
mathematics with a general knowledge
of engineering

Bachelor/Master:
System engineering and technical cybernetics
Combining fundamental knowledge of process engineering
with control theory and automation, with application to all
technical processes, from chemical plants to system biology




Beginners

FAKULTAT FUR VERFAHRENS-
UND SYSTEMTECHNIK

Number of students sgartging their studies in the Faculty
ouble ‘ : K

baccalaureate , 1 gl 3 __‘-- lemy ol
450 Lower,Saxony AN T S g e
400
350
300
250

200
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Total number of students in the Faculty

1400 T”' .

|

1200 2
About 26% I

female students L/-nx

15



Open to the world!

ICKE
FAKULTAT FUR VERFAHRENS-
UND SYSTEMTECHNIK

= More than 40% non-German students

= Official collaboration agreements with a variety of high-
rank institutions in the world

* From Purdue Univ. (USA) to Xi'an Jiaotong and
ECUST (China) over IIT Madras (India), Tupolev Univ.
Kazan (Russia), Oviedo (Spain)...
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Assessing research quality:
Hochschule cocamt davon Ranking of the German Research
vic. WMA " Fundation (Deutsche
Mio.€ ~ Mio.€  Mo.€  Forschungsgemeinschaft, DFG) 2018

Aachen TH 26,1 8,1 18,0

Stuttgart U 18,1 6,5 11,6

Berlin TU 16,8 5,7 1.1

Darmstadt TU 16,0 2,7 13,3 DeUtSChe

Erlangen-Niirnberg U 13,8 12,0 1,9 Forschungsgemelnschaft

Karlsruhe KIT 13,0 6,4 6,5

Miinchen TU 11,0 3,7 1,3

Braunschweig TU 9,2 3,4 5,8 DFG

Duisburg-Essen U 8,0 4,1 39

Hamburg TU 6,5 5,7 0,8

Kaiserslautern TU 5.9 4.1 1,8

Hannovert 5_,§____ 0,6 5,2
menaa 0" 56 7" o

Magdeburg U 5.2 44 038 1 4 Taking into account
gﬁ?ﬁjﬁr"""""Tj%"""';i ------- ; ;"" 347 Universities, Technical Universities,

ortmun ’ , . _gn . .

T iE o i and Universities of Applied Sciences

Bochum U 4,4 1,8 2,7

Freiberg TU 4,0 1,8 2,3

18
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Main research keywords [£: YR P s ronveweninens

UND SYSTEMTECHNIK

Multi-phase flows: bubble columns, particulate flows, fluidized beds, sprays
Process design, scale-up & optimization
Sustainable energy, energy efficiency, recycling
Animal cell culture technology

Selective crystallization
Organometallic chemistry

Homogeneous and heterogeneous catalysis §

Optimal reactors & reacting flows

Development of cutting edge measurement and simulation techniques
Total synthesis of complex natural products

Drying, transport phenomena in porous media

=% Biomedical flows & processes
Safety assessment =
E Nanoparticles
Adsorption and preparative chromatography »

Metallurgical flows, cooling, kilns & furnaces

Population balance models
Synthesis of biologically active compounds

Multi-scale holistic simulations and experimental validation

Integrated process & thermal managemen1t9



UND SYSTEMTECHNIK

Industrial transfer % veRsITAT FAKULTAT FOR VERFAHRENS.
/

Q Median Q3

Chemie/Verfahrenstechnik 40981 50231 56143 Einstiegsgehélter

pau wo s s MINTBRIREN o) ong-term research collaborations with
et o e regional companies, including formation
E-Technik 40672 46623 52671

Anlagenbau 39701 46196 54904 Offer and Staff eXCh.ange ) ) .
Consulting o2 am 51000 « Large research projects involving national
Maschinenbau S S and international companies (process

Energie 54169

industry, pharmaceuticals, food industry,
biotechnology, energy generation,
apparatus, safety...)

» Supporting own spin-offs with dedicated
programs

Stahl

Gute Aussichten: Allein im Herbst 2017 zdhlte
der ,MINT-Report® des Instituts der deutschen
Wirtschaft (IW) fast 470 000 offene Stellen in

stand in der Stat1st1k Im Vergleich zum Vor)ahr
nahm die Zahl der offenen Stellen in technisch-
naturwissenschaftlichen Berufen um tiber Tinaatiee 4, ) ,Die ChemiSCh-phar mazeutische
71000 zu - ein Plus von fast 18 Prozent. o Branche ist mit 463 000

Gleichzeitig ist die Arbeitslosigkeit in den CHeManager 7872018 PRODUKTION / ) i ]
MINT-Berufen in allen Berufsgruppen gesunken Mitarbeitern und einem Umsatz
und lag bei rund 180000 Personen - 10,7 Prozent Exportsc hm - V@a@fah1’"enste(ﬁmik von 190 Milliarden € eine der
i s i | K@FMDraNchen hierzulande.

weniger im Vergleich zum Vorjahr. Das ist der
nd des lh dort zu Haus insgesamt 20 %, d infuhr aus Cl

niedrigste Stand seit Beginn der Aufzeichnungen. g . .
Unter Beriicksichtigung des ,,qualifikato- in disem B D eutschland ist mit Abstand der

rischen Mismatches*, so die Autoren des IW- it gl’ 6Bte Chemieproduzent in

hat

Der deutsche Maschinenbau

\(‘xf ahrenstech-

ein (h

vu
I(‘il\1 rd.

Reports, resultiert damlt' eine (liber samthche. e B edainal 4 ;j;;; Europa. Und seit gut einem

36 MINT-Berufskategorien gerechnete) Arbeits- R Wit PR OA. " .

krafteliicke von 290 000 Mitarbeitern. Kurzum: "\[j[”;“’,‘j;jj;_“‘,_ﬂ},\,‘]‘(,:?m,‘\].';,T,,ﬁ,‘j,}.‘, Rl oot b e d Jahrzehnt vertei dlgt die Branche
MINT-Krifte sind und bleiben gefragt. e YoM T pisiesihind e den Titel Exportweltmeister.*

von Appa-



Some key partners
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31.05.2017
Formation of the DC
Wissenstransfer UG
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in Magdeburg!

30.05.2017
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Engineering for international
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.  Suche
Unternehmensbiindnis Lehrstuhl fur
IPT Pergande Thermische
A oot Verfahrenstechnik b -
Glatt Ingenieu hestuhl fir Thermische Verfahrenstechnik) . . .
cdiagen der Siof. und Magdeburger Forscher Seidel-Morgenstern riickt unter die o

AVA GmbH

13
NT"’ALPP‘@

rtikelsystemen und

Top 100 der Medicine Maker

Pflanzenextrakt direkt zum
Medikament

Giang T. Vu ist Doktorand am Magdeburger Max-Planck-
Institut (MPI) fiir die Dynamik komplexer technischer
Systeme. Dass er sich dort wohl fiihlt,sieht man. Mehrere
gute Rahmenbedingungen fligen sich hier zu seinem
vierblattrigen Gliick.

Gliicksblatt Nr.a1: Prof. Andreas Seidel-Morgen
Doktorvater. Giang T. Vu kennt 2=

(e 1““““

Max-Planck-Forscher finden Weg vom ¢

21.09.2015

-

Chemische Verfahrenstechnik schon von seinem

MPI, holte seinen ehemaligen Studenten aus Vietnam vor
romotion Uber das Thema ,Extraktion von Wirkstoffen aus
pftler Seidel-Morgenstern forscht mit seiner Gruppe an

zu einem hochreinen fertigen Medikament zu kommen.

— Fluss-Str

Artemisinin, das in den Blattern des einjahrigen

Made-\m German
\ d\“\) \ \\\v)\oﬁ\“\ BeifuB eher als Unkraut. In Vietnam dagegen leben die : \ \\\“
. Aican - s 2 N
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