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Eng�neer�ng Master's Program, wh�ch has
been conducted s�nce 1998.
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Start of Programme and
Or�entat�on Phase

Key Sk�lls for Eng�neers

-Introduct�on to ESE
-Development of Read�ng and
Wr�t�ng Sk�lls
-Career  Plann�ng and
Development

-Phys�cs
-Bas�c Calculus
-Chem�stry
-Bas�c L�near Algebra

D�g�tal Competences and Stat�st�cs

-Computer A�ded Techn�cal Draw�ng
-Introduct�on to Computer Programm�ng
-Probab�l�ty and Stat�st�cs

Mandatory Courses for the Th�rd to E�ghth Semester

-Thermodynam�cs 
-D�fferent�al Equat�ons
-Stat�cs
-Mater�als Sc�ence and
Eng�neer�ng
-Measurement Techn�ques
-Numer�cal Methods �n Energy
Systems Eng�neer�ng
-Fundamentals of Electr�cal
and Electron�c C�rcu�ts

-Heat Transfer
-Flu�d Mechan�cs
-Mass and Energy Balances
-Electromechan�cal Energy
Convers�on
-Mass Transfer
-ESE Econom�cs
-System Analys�s and Control
-ESE Des�gn I & II
-Summer Pract�ce I & II

Elect�ve Courses

-Eng�neer�ng Mathemat�cs
-GIS for ESE
-HVAC
-Exergy
-Heat Exchanger Des�gn
-Cooperat�ve Educat�on Course
-Energy Eff�c�ency
-Waste to Energy
-Introduct�on to Power System
Analys�s

-Hydrogen and Fuel Cells
-Integrat�ve Energy Systems
for Bu�ld�ngs
-Introduct�on to Geothermal
Energy 
-Introduct�on to W�nd Energy 
-Introduct�on to B�oenergy
-Introduct�on to CFD
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The Department of Energy Systems Eng�neer�ng (ESE) at İzm�r Inst�tute
of Technology a�ms to educate competent eng�neers at both nat�onal and
�nternat�onal levels �n the f�elds of energy product�on, convers�on, and
management. The undergraduate program prov�des students w�th a
strong academ�c foundat�on dur�ng the �n�t�al years through
comprehens�ve educat�on �n fundamental eng�neer�ng sc�ences,
mathemat�cs, and phys�cs. In the later stages of the program, students
are equ�pped w�th advanced knowledge �n areas such as the analys�s of
renewable and convent�onal energy resources, the des�gn and
opt�m�zat�on of energy systems, energy eff�c�ency, and susta�nab�l�ty.
Upon graduat�on, students possess both the academ�c qual�f�cat�ons
necessary for pursu�ng graduate stud�es and the profess�onal
competenc�es requ�red to work at var�ous levels w�th�n the energy sector.

Bachelor’s Programme

Curr�culum Bachelor’s Programme 
8 Semester (240 ECTS)
Dur�ng the f�rst two semesters, students rece�ve a strong foundat�on �n
sc�ence and eng�neer�ng. Start�ng from the th�rd semester, they take
spec�al�zed courses �n the f�eld of Energy Eng�neer�ng, des�gned to
prepare them both academ�cally and profess�onally. Two mandatory
�nternsh�ps �n the energy �ndustry, along w�th the complet�on of a
Bachelor's thes�s, are requ�red to earn the Bachelor of Sc�ence (BSc)
degree. 
The med�um of �nstruct�on �s Engl�sh.

Research Top�cs and F�elds of Study

Graduate students at İzm�r Inst�tute of Technology have the opportun�ty
to act�vely part�c�pate �n research projects conducted �n collaborat�on
w�th faculty members, �nclud�ng those supported by TÜBİTAK, the
European Un�on, and �ndustry partnersh�ps. Research top�cs cover
current and appl�ed areas such as solar, w�nd, geothermal, b�omass  
energy systems,  energy storage solut�ons, waste-to-energy
technolog�es, m�crogr�ds, energy eff�c�ency and management systems.
Through �nvolvement �n these projects, students ga�n valuable f�eld
exper�ence wh�le also hav�ng the opportun�ty to publ�sh the�r work and
establ�sh �nternat�onal collaborat�ons.
Graduates of the program are equ�pped w�th the sk�lls necessary to pursue
careers not only �n academ�a but also �n var�ous areas of the energy
sector, such as R&D, system des�gn, project management, and
consultancy. Our alumn� take on act�ve roles �n publ�c �nst�tut�ons, pr�vate
compan�es, and �nternat�onal organ�zat�ons, contr�but�ng s�gn�f�cantly to
shap�ng energy pol�c�es and advanc�ng technolog�cal transformat�on.

Graduate’s Programme
The graduate program �n Energy Systems Eng�neer�ng (ENE) at İzm�r
Inst�tute of Technology �s rooted �n the Energy Eng�neer�ng Master’s
Program, wh�ch was �n�t�ated �n 1998, long before the off�c�al
establ�shment of the department. As one of Turkey’s p�oneer�ng graduate
programs �n the f�eld of energy, �t has evolved over the years �nto a strong
academ�c structure, enr�ched by extens�ve scholarly exper�ence and
strong �ndustry connect�ons. W�th the off�c�al found�ng of the department
�n 2014, th�s well-establ�shed graduate educat�on was �ntegrated �nto a
broader academ�c framework.
The graduate program a�ms to equ�p prospect�ve eng�neers w�th advanced
knowledge and research sk�lls for spec�al�zat�on �n the energy sector.
Adopt�ng an �nterd�sc�pl�nary approach, the curr�culum focuses on areas
such as susta�nab�l�ty, energy technolog�es, system analys�s, and
opt�m�zat�on. Through both thes�s-based master's and doctoral
programs, students are offered pathways toward academ�c careers or
sector-spec�f�c expert�se.



BACHELOR'S & MASTER'S STUDIES

MONTANUNIVERSITÄT
LEOBEN
Franz Josef-Straße 18
8700 Leoben 
+43 3842 402-0 
unileoben.ac.at
info@unileoben.ac.at

Join Montanuniversität Leoben and find more information 
on admission at the Study Support Center.
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Fossil fuels significantly determine our 
current energy supply and can only be 
replaced over a long period of time. 
However, the current climate crisis 
necessitates quick alternatives. Since 
innovative technologies and methods 
are needed for an energetic and sus-
tainable use of the underground, fu-
ture geoenergy engineers face big 
challenges. 

These technologies and methods in-
clude “clean” decarbonised fossil ener-
gies, geothermal energy as an alterna-
tive energy source and the large-scale 
storage of hydrogen from surplus re-
newable energy which, when all com-
bined, will enable us to provide our so-
ciety with sustainable energy 24/7. 

Did you know that CO2 can be stored in 
"empty" oil and gas reservoirs, preven-
ting it from entering the atmosphere 
in the first place?

G E O E N E R G Y 
E N G I N E E R I N G

ADVANCED RESOURCES



ADVANCED RESOURCES

You can find a list of detailed curricula from all the study  programmes 
available at Montanuniversität Leoben at unileoben.ac.at.

MONTANUNIVERSITÄT LEOBEN

BACHELOR’S PROGRAMME 
Geoenergy, Deep Drilling, Reservoir Simulations…are you with us so far? 
No? Don’t worry! Before you dive into all of the relevant fields for Geoenergy 
Engineering, you will spend your first four semesters learning the basics. 

After this, you will be taught about looking for and characterising geological 
reservoirs (Geosciences), the developing and simulating of reservoirs (Re-
servoir Engineering), developing them using deep drilling (Drilling Engi-
neering), as well as extracting and storing energy (Production Engineering). 

At the end of your bachelor’s programme you will not only have gained the 
qualification for a subsequent master’s programme, but you will have also 
acquired a solid foundation for entering the energy sector professionally.

MASTERS’ PROGRAMMES 
For the subsequent master’s programme you can choose a field of 
study based on your interests. 

In the International Study Program in Petroleum Engineering you can 
gain further insights into the different disciplines such as Drilling Engi-
neering, Geoenergy Production Engineering und Reservoir Enginee-
ring. The language of instruction is English.

The master’s programme Geoenergy Engineering focuses on the 
energetic use of the underground in the broader sense. This also en-
compasses geothermal energy as a renewable energy source, as well 
as the underground as a storage medium for energy and CO2. The lan-
guage of instruction is English.

If you would rather face economical-technical challenges, then the 
master’s programme Industrial Management and Business Adminis-
tration is the right choice for you. This programme is also taught in 
English.

There are additional master’s programmes during which you will 
study at Montanuniversität Leoben as well as at international universi-
ties and you will graduate with two degrees.

FIELDS OF WORK
As a graduate of Geoenergy Engineering you can find a job, e. g., at 
international energy industry companies, at authorities and in the 
research and development sector. You can also work at drilling and 
extraction sites, plan production sites and assess reservoir deposits. 
Pipeline and plant construction are included in your set of skills. In this 
way, you will combine the traditional and the alternative energy sectors, 
playing an important role in the ongoing energy transition.

G E O E N E R G Y 
E N G I N E E R I N G

Start of Programme 
and Orientation Phase

Key Skills 
for Engineers

 ‐ Transferable Skills
 ‐ Introduction to STEM

 ‐ Chemistry
 ‐Mathematics
 ‐ Physics
 ‐ Technical Mathematics

Digital   Competences 
and Statistics

Introduction to 
Study Programme

 ‐ Introduction to Data Modeling
 ‐ Algorithms and Programming
 ‐ Statistics

 ‐ Bacc Fundamentals
 ‐ Fundamentals of Geosciences
 ‐ Courses from the Elective Catalogue

Mandatory Courses for the Third to Seventh Semester

 ‐ Cost Accounting and  
Investment Calculation
 ‐ Accounting
 ‐Mining Law
 ‐ Geoenergy Economics
 ‐Drilling Engineering and Well Design
 ‐ Completion Engineering 
and Well Design
 ‐ Reservoir Engineering Fundamentals
 ‐ Fluid and Heat Transport in  
Porous Media

 ‐ Reservoir Thermodynamics
 ‐ Geoenergy Production Principles
 ‐ Sedimentology
 ‐ Petroleum Geology
 ‐Hydrogeology and  
Geothermal Systems
 ‐ Scientific Report Writing and Presen-
tation Skills for Geoenergy Engineers
 ‐ Bachelor Thesis Seminar

Elective Courses

 ‐ Fundamentals of Geosciences 
 ‐ Electrical Engineering
 ‐ Engineering Mechanics
 ‐Mechanical Technology

 ‐ Physical Chemistry
 ‐Numerical Methods
 ‐ Fluid Mechanics
 ‐ Geophysical Well Log-
ging and Petrophysics
 ‐Do-it Lab Geoenergy Energineering

CURRICULUM BACHELOR’S PROGRAMME
7 Semester (210 ECTS)

The first two semesters, in which scientific and engineering fundamen-
tals are taught, are fairly similar for all degree programmes. Starting in the 
third semester, bachelor’s students will be taught profound knowledge 
that enables them to enter the professional field. A mandatory internship 
in related industry, as well as the writing of a bachelor’s thesis, constitute 
the requirements for academic degree Bachelor of Science (BSc).

Please note that the main language of instruction for this bachelor’s pro-
gramme is German. At the time of applying, you will have to submit proof 
of German language proficiency level A2 not older than 2 years, according 
to the Common European Framework of Reference for Language (CEFR).
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