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CAMPUS INTRODUCTION

The Korea Institute of Energy Research was founded as an energy research institute in 1978
with the goal of contributing to the creation of a national growth engine and the development
of the national economy through energy technology R&D and the dissemination of research
outcomes. The KIER conducts world-class research utilizing its competent researchers and
infrastructure.

The UST-KIER Campus consists of 38 faculty members specialized in advanced energy and
system engineering and renewable energy engineering. It is the energy technology research
institute with the best reputation and tradition in Korea for energy field. All faculty members
are conducting research on a variety of energy-related technologies. Its major research topics
include energy efficiency improvement, new and renewable energy, carbon dioxide processing
and utilization, clean use of fossil energy, and energy technology convergence. The UST-KIER
Campus provides opportunities for master's and PhD students to research a variety of clean
energy technologies. All curricula and government research projects provided by the UST-KIER
Campus are focused on energy technologies, and provide graduate students with on-site
research experiences in relation to a variety of energy technologies.

INTRODUCTION OF MAJOR

Advanced Energy and System Engineering consists of five research fields: hydrogen energy,
fuel cells, energy materials, clean fuel, greenhouse gases, and high—efficiency energy
systems. This major encompasses research on hydrogen and fuel cell technologies, new
energy materials, fossil fuel conversion, greenhouse gas capturing, use and storage, and
core technologies relating to efficient energy use and system operation. In addition, it handles
engineering technologies relating to the energy field in general.
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VISION AND GOALS

DEVELOPMENT GOALS

Education Education for new energy technology with global competitiveness
sector Establishing more innovative theory than advanced countries in the
fields of fossil fuel conversion technology
Creating professionals in energy systems engineering
Research Obtaining key technologies for hydrogen and fuel cells
sector Globalization of high efficiency energy systems R&D

Achievement of outstanding research results beyond advanced
countries

STRATEGIES AND TASKS

Education Understanding theory and practical work for next generation
sector technologies
Preparation of energy research system to meet climate change
Enhancement of R&D capability through field based training
Research Participation in design and application for new energy development
sector Contribution to human welfare by energy convergence technology

Promotion of international networking and collaboration projects

AFTER GRADUATION

Students in advanced energy & system engineering are entering into the domestic major

conglomerates, national and public research institutes, venture companies at a wide range

of fields such as energy industry, fine chemical industry, petrochemical and polymer industry.

This major is preferred by companies and research institutes, because it provide an opportunity

to learn various applications such as hydrogen energy, fuel cell, energy material, catalyst

and process development for clean fuel production and CCUS, and high efficiency energy

system, which are based on physics, mathematics and biology.
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T 2(Category) uI}=H(Course)
H3g e )
_ 4XIZSEHZ2 | Introduction to Energy Engineering
(Major)
M3 IEH HAZFX| 42 | Introduction to Fuel Cells
(Major) OlHX] A% 7§12 | Introduction to Energy Materials

HYAH=INZ | Basic Course on Clean Fuel Technology

OLR| AAE S

| Advanced Energy Systems

HZEX|AX] EZ | Contemporary Fuel Cell Materials

HFMX| A|AE Z&t | Fuel Cell Systems

A=A A H oM Y=

| Introduction to Fuel Cell Design and Simulation

HHUR] H7 |2kt

| Electrochemistry for Advanced Energy Technologies

71718 ol

[ B

2| | Principles of Analysis Technique

O 4X|AXH A3} | Advanced Energy Materials

BH=A| OLHR[2AL THE

| Introduction to Semiconductor Energy Device

D20HX| AXH7|& | High-Temperature Energy Materials

OlRMEMM2IYUATIESE | lon-Conducting Ceramic Materials

HYH= AL | Advanced Course on Clean Fuel Technology

O|M3ERA A 9l MS1T|= | Carbon Dioxide Capture and Utilization

Q|28 EZ | Advanced Fluid Engineering

H0{Zst E2 | Advanced Control Systems

HI||HX| E2 | Advanced Electrical Energy System
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HZAM Wt=EH(Previous Course) HAS WtEH(Present Course)
oLxIBEptE > oLixIBEptE
| Introduction to Energy Engineering | Introduction to Energy Engineering
st RSB > ESEEEA 26X 97 2 o U2
| Computational Fluid Dynamics | Introduction to fuel cell design and simulation

o HX|at=o| ChAats X|F2iet

H|X| 2= H(Previous Course) CHA| w2t = B (Substitute Course)

Gl NEEy 2 Ea > -
| Design of Experiment and Design Optimization

NAL > )
| Design and Simulation of Thermal Systems

AR NAY 497 U 38 > -
| Design and Application of Thermal Energy Storage System

HEQA7|A | Fundamentals of Turbomachinery | 2 -
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Major Course

OlEX] AAR EE
Advanced Energy Systems

IgH33st 3 A7

Advanced Chemical Reaction Engineering and Design
GI2EA| Y HHOIE SIS B3t 22, BN M 2T Y 8
2|77 oK ety Mt HA 2 BESY| S8/TE/AE NE 24/4t
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Chemical reaction engineering principles and applications in process
and product development for fuel cell and clean fuel. Evaluation
of reaction rates from mechanisms and experimental data,
quantification of pertinent transport effects and application to reactor
and product design in energy and environmental systems.

U20|LX] ATHY =
High-Temperature Energy Materials
T20UXIE AXH WS st 712 k&

L
Principles of Analysis Technique
Mzl =2, 25 S4ut 012 S7 2419 2|9t SZ0i| Eoll S2SICH

This course deals with the physical and chemical properties of

materials, and the theory and application of analysis technigues.

HHEX| Of|LX|AKE IHE
Introduction to Semiconductor Energy Device
BT S22k AKX thet OfaH

‘

MR M7|3tsk
Electrochemistry for Advanced Energy Technologies
AOIILX|7|& 20F2 OfLX|Het/ XA/ At AARS Olafst7| LIgt

HIGolst U KE2, A, MI|aE ST 52 ANRIC,

This course introduces the basic aspects of electrochemistry for energy
conversion/storage/production systems in the area of advanced
energy technologies, including electrode thermodynamics/kinetics,
defect chemistries, and electrochemical methods.

OIAX] A JHE

Introduction to Energy Materials
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HUXE 22H22 WS 0|8sk= M7, 7|, SOHX] AIAZ0
CHet Ofah

U
Introduction to Energy Engineering
OUXIZStel 712 JHE MRS &S0k SN 7|sit & wRes

DAGICY

Of|LAXIAXY 213}
Advanced Energy Materials
7|zt RF7| ot0|E2] Mzo| gkt Cikst S80f| CHohA Shast

HFMX| 42
Introduction to Fuel Cells
HEXX| A0 st (=X &3 0|24 MME

To study theory and practice of fuel cells for reseach and

it

_Jolr

development

AeHA| 474 & oM AURE
Introduction to Fuel Cell Design and Simulation

DEAEONE H=HXIS ffet iy 012 & oiMES Stt 8A 718 a4

HAE K| AAH Z5)
Fuel Cell Systems
AZHMA| ARSI AIAHIS] 7|2H2], 54, 44, 2880 & 38

fuel cell stack and system : basic fundamentals, materials properties,

design, operating control and application

AEiXAX E2
Contemporary Fuel Cell Materials
A= TX| SH0i| MHE HMATHO| 0|2, HA, M=, E40i CHSH Olok

Understandings on the Basics, Designs, Synthesis and Analysis

of Fuel Cell Core Materials

Advanced Thermal Engineering
YUY, B 018, YH S O|UA| 555 &H<Rot= B =22 ME
U B A0 T A3t Bl



QA3 £

Advanced Fluid Engineering
QAI%EE Y QA7IAC] DIAR 2 AR A7 ahol 5t s

O|&tatEtA B 2 Met/|=
Carbon Dioxide Capture and Utilization
O[tatEA IR Mot 7|=0] st 7|2 012 &5 2 88 38 Olof

This course involves fundamental theory and applications for CO2

capture and utilization.

O|2FEM M2t AXiSst
lon-Conducting Ceramic Materials
AYTRe Zg, SHBS0] TS Ol SRLHoIA Z&o| SHtalet

ORI =g SHEAE OlaE.

704X EE

Advanced Electrical Energy System

T |HRHE0M| 87 IE=M, BIEA| &3, T7[0HX|Q] Het 3l AAH
Hojol &t Ol2 &5 & A 7|=0i| CHEE AN

Advanced Control Systems
HUXIAARIS] BE3t SHE 2
gl

ot
Hof, A& 2O0[0| et 012 H A5

FHRNE
Basic Course on Clean Fuel Technology
HYQ=I|s A 70 gt 712 Ol &5

This course involves fundamental theory for clean fuel technology

A=
Advanced Course on Clean Fuel Technology
HEQ=T|s &E 710 gt 38 7I= Olaf

This course deals with application of clean fuel technology
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