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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

Students learn the types and properties of clean renewable energy sources (unutilized clean
energy such as solar heat, solar PV, geothermal heat, wind power, bioenergy, fuel cells and
waste heat), and develop the ability to apply their expertise to the field. Students develop
into global renewable energy experts with practical job competencies and are capable of
designing hardware and software as well as evaluating using renewable energy sources.
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VISION AND GOALS
LONG TERM VISION

Future global clean
renewable energy
expert incubator

DEVELOPMENT GOALS

Education Thermal renewable energy expert training

sector Electrical renewable energy expert training

Hybrid renewable energy expert training

Research Thermal renewable energy expert R&DB

sector Electrical renewable energy expert R&DB

Hybrid renewable energy expert R&DB

STRATEGIES AND TASKS

Education IEA Renewable energy basis training

sector RETScreen basis training

Global renewable energy education basis training

Research Global and national renewable energy demand based R&DB
sector KIER renewable energy hardware based R&DB

KIER renewable energy software based R&DB

AFTER GRADUATION

Research institute, Company, University, Graduated school, Post-doc and etc.
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- 7|25t . . .
7:,42;P B3 2 KHAO||L4 K| 28t JH=2 | Renewable Energy Engineering Overview
[ P aye)

o Majo)  MEf  meIR 27|8tet 2 1
- 27)5 oI st W=

= Basics of Inorganic Chemistry for Engineering |
CTEpEL | - o / gneenne
- ®7|zZst 348 2|3t HE 2
- HojH=Zst | Basics of Inorganic Chemistry for Engineering Il
* &f5t BHM7|3tste EYYMA| 7H2 | Photoelectrochemical Solar Cell
* 3fstgst HIO|0|L{X| 742 | Bioenergy
HA=MX| JHZ | Fuel Cell

Bl M AXIE H2EX| MEA 7H2 | Basic of Fuel Cell Mea

HZHMX|7|= | Fuel Cell Engineering Basics

- dut=2lst
- QUHER 7|5t BTt JHZ | Thermal Engineering
< QIHIX7 |5 EjQ22St J|= | Photovoltaic Engineering Basics
- QJHtatst EiZE XE oHXISet 72
| Solar-Geo Thermal Energy Engineering

HFIFENQFMX| JHZ | Thin Film Solar Cells

=
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Durability Issues in PEM Fuel Cells

DEX MY 24 52

| Advanced Polymer Physics for Polymer Electrolyte Membrane

DERHNYY BSE

| Advanced Polymer Synthesis for Polymer Electrolyte Membrane

T |stete EYHK| S2

| Advanced Photoelectrochemical Solar Cell

HIO|R7IASIEZ | Biogas as an Energy Option

HIO|QUIAS| HBISHN HEH 7|4 S

| Thermochemical Conversions of Biomass

H0|L4%| HEB3 S2

| Advanced Thermal Energy Conversion Engineering

XML HIO|RQ¥ZE E2 | Advanced Biofuels

A 12X HRHA| A7 SE 1

| Understanding of Recent Trends and Researches of PEMFC |

Z|M A AZME| A S8 2
| Understanding of Recent Trends and Researches of PEMFC II

BlU XY ouxZst 52

o1 T

| Advanced Solar-Geo Thermal Energy Engineering
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BZ MY SRS U EYNR 52
(Major) | Compound Semiconductor Thin Film Solar Cells

REMICH ERLAMX| S SRITIHOIA
| Next-Generation Solar Cells and Their Hybrid Device
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BIQNA| S5EIt hE > BB 7|5
| Performance Evaluation of Solar Cells | Photovoltaic Engineering Basics
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Photoelectrochemical Solar Cell
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Durability Issues in PEM Fuel Cells
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Durability issues in PEM fuel cells will be introduced, and the specific
deterioration mechanisms and the state—of-the-art strategies for

durable materials will be delivered.
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Advanced Polymer Physics for Polymer Electrolyte Membrane
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Introduction of physical polymer science for understanding

polymer membranes.

DEXHGNEY SySE
Advanced Polymer Synthesis for Polymer Electrolyte Membrane
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Basics of Inorganic Chemistry for Engineering |
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The purpose of this lecture to students is having Chemical approach

for renewable energy research.

Zaig 27I53 42 2
Basics of Inorganic Chemistry for Engineering Il
SO THOILR| st SolMe] 7|8kt H2E THsap|
=g sH= &

ol joi

The purpose of this lecture to students is having Chemical approach
for renewable energy research.
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Understanding the structure, composing materials, and working
principle of photoelectrochemical cell. Expecially for the fabrication
method and characterization of electrolyte to understand the
electrochemistry. Extending above knowledge to understand the
research topics of photoelectrochemical cells under investigation
at KIER.

BT (331 EfIHR| S2
Advanced Photoelectrochemical Solar Cell
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Understanding the working principle of basic solar cells based on

=

the knowledge on solar irradiance, organic materials for solar cell,
principle of bulk hetero junction. Extending above knowledge to
understand the Perovskite solar cell in a view of its material/device
characteristics and formation process. Finally, overviewing of the
recent research topics on Perovskite solar cell for improving the
device performance and/or lowering the fabrication cost.
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Biogas as an Energy Option

R71d WV 129 ezt 7 [E2M HIO|R7 1A A SHAX Xi2| 7|=0(H
SAl0f XIS MASt= 71&0|Ch 2 ZQoM= 0|2XQI HI0|R7tA

(O, a4) 44 HAHUSH SYS 7IEXL 2252 {719 HYI2
HEAIHE Sol a8HQ M 7js2 HE

HIO|20§A 9| Hately et T|s S&2

Thermochemical Conversions of Biomass
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Subject Information
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Thin Film Solar Cells
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Advanced Thermal Energy Conversion Engineering

EffEol £4, 7|2 HeA| =4, A PN H&el FHEd & &
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20F Y 2 AT FHSS ANSH.

Understanding the working principle of basic solar cell based on
the knowledge on solar irradiance, basic semiconductor theory,
electrical properties of the semiconductor PN junction under dark
and light illuminated conditions. Extending above knowledge to
understand the research topics of thin film solar cells under

investigation at KIER.

A=A MEA 7HE

Basic of Fuel Cell Mea

Eiol S4, 712 Y=A| 24, YEA PN Ho ¥R 2 4
AL A FYIH EH HtE Soll YT ASHE|E O[oHStCt.
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Understanding the working principle of basic solar cell based on

the knowledge on solar irradiance, basic semiconductor theory,
electrical properties of the semiconductor PN junction under dark
and light illuminated conditions. Extending above knowledge to
understand the research topics of thin film solar cells under

investigation at KIER.

A=HA| JHE

Fuel Cell

Introduction of basic principles of proton exchange membranes
fuel cell including fundamental components such as membranes,
electrocatalyst and MEA. The Lecture will be based on
electrochemistry for understanding fuel cell components.

HEMX| 7|=
Fuel Cell Engineering Basics
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Thermal Engineering
SZ (01| et FEHXQI Ofal

Comprehensive understanding of thermal engineering
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Deep understanding of thermal energy conversion and its

applications

A HXISS JHE
Renewable Energy Engineering Overview
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Understanding of Renewable Energy Engineering for beginner
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Advanced Biofuels
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Next-Generation Solar Cells and Their Hybrid Device
HZEATI0|E B{UTXIE S+IC=Z 0|0 A11 Q= RPMITH EFUTX[0)
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Understanding of research trend and working principles of

next—generation solar cells focusing on perovskite solar cells. Based
on this basic knowledge, we will understand the material / device
characteristics and fabrication process of perovskite solar cell, and
present recent development for high—efficiency, durability, large
area fabrication process and tandem solar cell in this field .

Understanding of Recent Trends and Researches of PEMFC |
UEXAZHX| A== ToER 3 MEAO 2ot 22 S Z1ES
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Introduction of recent trends and researches of PEMFC mainly

focusing on membranes and MEA. For each fuel cell component,
intenstive and comprehensive understanding will be given and
corresponding level of presentation sholud be addressed by
students.
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Advanced Solar-Geo Thermal Energy Engineering
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Introduction of recent trends and researches of PEMFC mainly
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focusing on membranes and MEA. For each fuel cell component,
intenstive and comprehensive understanding will be given and
corresponding level of presentation sholud be addressed by
students.
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Photovoltaic Engineering Basics
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This lecture has an object in view to introduce extensively and

to make graduate student understand core technologies of
photovoltaic such as material, solar cell, module and power system.
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Solar-Geo Thermal Energy Engineering
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Compound Semiconductor Thin Film Solar Cells
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Understanding the working principle of basic solar cells based on
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the knowledge on solar irradiance, basic semiconductor theory,
electrical properties of the semiconductor PN junction under dark
and light illuminated conditions. Extending above knowledge to
understand the CIGS thin film solar cell in a view of its material/device
characteristics and formation process. Finally, overviewing of the
recent research topics on CIGS solar cells for improving the device
performance and/or lowering the fabrication cost.
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