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269019 YA Y AT (Graduation Design and

Research)
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830001 O|2{0|L| X|7HZ (Introduction to Future
Energy)

Q17| AET AAEES ol A< oy A2 A
Ao g 22 27441 ks vxA " 2
el Y] SRt AHERHE T8l 7S HIE 2
et 71, A, i 5 ATeE ko] TA o tiste] o]
Sfotal A|&7HsRt WAl o 29 XSS g dieke thETh

The use of energy essential for human survival and

Ol

economic activity inevitably has a direct or indirect
effecct on the global environment. This course
understands the type and type of energy used and the
relationship with the global environment such as air
quality, ecology, and ocean including climate change,
and deals with alternatives for the transition to a

sustainable way.

830002 0|4 X| 24742 (Introduction to Energy
Policy)

2 e ey A gasht A4Sl g os
Sofo} T oA R o]22 AMHOR s AL
B0z gt 7b oA ZAL o2k JBAL 4k
oF 1700 e B4, BAS 9 LAV PR e A
sjwpsld Azt wre gAslE B9 e A AA
ok B4R 37} ouiA AR AL Wel] 9@ o
I AAA mAYYaE Sadt

This course introduces an overall introduction to
energy policy that freshmen of the Department of
Future Energy Convergence should know. This course
explores the basic elements of national energy policy
and various social science perspectives and methods
related to its analysis, formulation, and implementation.
Various policy frameworks for analyzing possible policy
alternatives and making national energy policy decisions

are also studied.

830003 &%t+3t(1) (Engineering Mathematics 1)

s}
# 5elo] BHe Belseld ST nRggHoR

BATE EAY BASS BAsH ol SelA
St 4ot BdYL TG URPHAY 1 S8, 4
ool WeE FRac PAROE wA% PR,
Eeps g, v 93, ks AW 58 0

The purpose of this course is to analyze the
formulation and solution of representative problems
that arise in the physical sciences and are modeled by
differential equations. In this course, we study
differential equations and their application including
mathematical modeling, linear algebra and vector.
Specifically, we deal with Nonhomogeneous Equations,

Gauss elimination method, Cramer's rule, and etc.

830004 S 7|%}2(1) (Organic Chemistry 1)

F71&%, -7, QHlE, oyz] T sk d=E v
gog {7159 Aol tisiA olsista, f718kg 2 §F
SHAUSE 53T f7151e 712d2 9 olsiE Hi"
o7 {I1EY FF, B, B4, 9 9y Tl S-8%h

This course understands organic reaction and its

o

mechanism based on the periodic table, acid-base,
orbital, and energy. The fundamental understanding of
organic chemistry is used for studying the type,
synthesis, analysis, and nomenclature of organic

compounds.

830005 114|e4sk(1) (Solid Mechanics 1)
EotsS U AR, HEES W= &, deh B, 75 1
=

23 ol ARER olFoldl &

This course studies the stress, strain, and amount of
deformation of specimens and devices under various
load conditions given to specimens subjected to axial
load, shafts, subjected to torsion, delamination, beams,
columns, and structures composed of these specimens.
Based on these knowledge, it fosters the ability to solve
occurring  while

the  engineering  problems

manufacturing the energy devices.

-11-



830006 0f|{X|%Z (Energy and Material Balances)
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In order to analyze the validity and efficiency of
energy production facilities, it is necessary to examine
substances, byproducts, pollutants, energy, and costs in
the overall process. This course understands basic units,
derived units, and their conversion and introduces the

ability to calculate mass and energy balances.

830007 o X|FX| A=

Economics)
2 o] A NEE AT 7|22 A oA
TS: o3, iz 9] 89t TS AAALA &

A BAStE 58& 7|2 Ae ﬂz—& Ao Jith

A Litzo] e FARE oUA 48, JUA T

(Introduction to Energy

oAUA 37, A AR, 71508 4A Folrk, 2 27
Aol 24 Eob

314 o] 22 oA FROZ HEHE 2
©
°

o s

This course deals with energy economics as a basis for
energy policy development, and its main purpose is to
develop the ability to analyze energy demand and
supply from an economic point of view. Topics covered
in this course are energy demand, energy poverty,
energy supply, electricity market, and climate change
policy. It mainly focuses on the application of economic
theory to the energy sector. Students who take this
course will be able to understand the basic principles of
economics and apply them to the process of analyzing

energy markets and developing related policies.

830008 0j|L X|¥24EH(1) (Energy Thermodynamics 1)
MU E 7|Hte & oh= thFet AlAH AA S} 585 9
A= ddste] izt o]s)7t %ﬂ-—’F@OlE}. LA =S

go HH or—a}q

o 1=

An understanding of thermodynamics is essential for

various energy—based system designs and applications.
Based on the basic theories of thermodynamics, this
course cultivates the ability to thermodynamically
analyze and apply energy systems through learning
about thermal material diffusion theory,
two—dimensional conduction, transient, phase change
system, internal and external flow, blackbody radiation,

and complex heat transfer.

830010 22|3+}(1) (Physical Chemistry 1)

22 712 W] ot olshs wigoz BAY 4

.
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This course understands chemical principles such as
the phase of material, chemical equilibrium, and
reaction kinetics, based on an understanding of the
basic laws of physics. The knowledge learned through
this course will be used for learning thermodynamics,
reaction engineering, and hydrodynamics, which is
essential  to various

interpret physicochemical

phenomena.

830012 oL X|A|EEA (Analysis of Energy Markets)
oA Abg-ell thet olsi= ‘1117}0131 ThFRE ol 2] Al
& o & olslole A2 2 AAS A5k H 24

ol AAQ Aot B pitEe] g %E% SHgSA
AE 270skAL oA A

1o

r&"
r |r 1 4)1

Uz Agat e s

3 2ol 44 el Ak Pue mashe Aol
£ 498 AT OIF S A4 430l A9 3

O:ﬁ
9 rlo

sfglon] Qorg nlAlk fele] 291917 olsie 4 Stk

An understanding  of the use of energy s
interdisciplinary and to better understand various
energy markets is essential for framing a good policy.
The main objective of this course is to introduce the
students to a broad range of issues around the energy
markets and to study the application of economic
principles to the analysis of energy markets. At the end
of this course, students can understand how energy
markets have evolved and what their influencing factors

have been.

830014 of|{ X[2t8-2%H(1) (Energy Reaction
Engineering 1)

2 ol U A, A, 9 B Wt Baw w
3 QU Sadich 4L B9l FAAEN
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This course understands the basics of reaction
engineering related to production, storage, and
utilization of energy. Through the class, students can
lean essential knowledge related to reactions, from the
type and design of the reactor to the interpretation and

measurement of reaction kinetics.

830016 {A19%t (Fluid

NA L AAE 2Rt

7 olajot ooty sAlg

o} -rr7<1]4 7]%;% A Aot A&urgal Ay 2 7t
_‘1

Mechanics)

ool o5l Fai
This course deals with the movement of fluids through
a basic understanding of the physical properties of
fluids, including gases and liquids, and mechanical
analysis. The students learn the basic properties of
fluids, static mechanics, continuity equations, linear and
angular momentum equations, energy equations,
Bernoulli equations, etc. and thier engineering

applications.

830020 oL X|H x| H7} (Economic Analysis of
Energy Project)

A3 H7HLCA: Life Cycle Assessment)= A& L A
H| 20| Qe 5oA 2FH7]| 7129 R TA oA LAY
She @F e dEE Y] MiES AHEEE AY # oJUAE
AFZelslal o] 59 B3 9Fe H9ste 7IRlelt & &
= aupAQl oy A AE ] AA 9} Hrt 9 ZAcke
3 oherRt ofd R A A" tit g g7 71 Y] A
ol tisto] ohE .

Life Cycle Assessment (LCA) is a technique that

o o

ot

quantifies the emission of environmental pollutants and
resources and energy used at all stages from the
acquisition of raw materials for products and services
to the final disposal, and investigates their
environmental impact. This course deals with how to
apply the whole process evaluation technique to various
energy systems for effective selection, evaluation, and

diagnosis of energy systems.

830022 £=X[8}A (Numerical Analysis)

584 A7t 159} =37 Asfiof g lo]Elr} HWOH
Aol whah B39 A4, dlold A7 9 ¥, 12x
s SRt 712 dojo Higt o]d= R 4—°‘1}°ﬂ

I
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As engineering problems become more advanced and

> o F

2~
T
p=l

the amount of data to be processed increases,
understanding of basic languages for complex
calculations, data processing and management, and
programming has become essential for all engineers. In
this course, students learn the basics of MATLAB and
Python languages, and utilizing these for numerical
analysis such as interpolation, methods for solving
nonlinear  expressions or  functions, numerical
integration, numerical differentiation, numerical linear
algebra, matrix calculation, curve fitting, and numerical

differential equations.

830023 of|{ X|2Z0iAXH (Energy and Catalytic
Materials)

ol iz]e] W S, A%, @ &gof lojA IS
ol 283 o] AR Aol tiste] =
=24 9 3k EAof| gt oJofE HiE e i, ol z] 7]
710 wet Aget 2 E AP 4= Sl TS vt

This course understands fundamental cataly51s and

X."-JQL

materials suitable for the conversion, transport, storage,
and utilization of energy. Based on understanding of the
physical and chemical properties of materials, students
will have the ability to select suitable materials

according to energy devices.

830026 Of|X|SHLHE (Statistics for Energy
Analysis)

2 2R oy 2 W olsol dish wol AeH=
SATHY ol W Hg& HFHer tErh 53] FAE
AE chEell glof "Bash
|

SR e AFeld 4S5 Slt LARIE oloiel
T BAG BEE 4 o 5L ek A 2R
2 g B B2 ARAARE PHES A8 AT

AzAsTE] AL AT,
This course focuses on statistical theories and
applications that are widely applied to issues in the
energy sector. In particular, it aims to cultivate the
ability to understand analytical models used in many
studies and to apply them to actual analysis based on
understanding the basic concepts of statistics necessary

for dealing with economic problems. This course has



the characteristics of basic and prerequisite courses to

use econometric methodologies.

830027 &2|¢47L(1) (Creative Research 1)
oG] oM FaT BEY shtal
12 A7l £ B B9 24

qstig £3)
O
=

FogATE
2 B4, 9749 293 d7FRY TE 5 ARYS
Fotol oYL AW S48 ATANE FEolES
gt

The objectives of this course are developing originality
and creating excellent results through various steps such
as selection of study subject, investigation and analysis
performance  and

of related reference, and

announcement of the study.

830031 0| X|+=FZ (Energy Demand and Supply)
B wiEe oz A, oy A A4t 9 oyz] g
SYARE] W EAste o219 Sl digt 24e A

2 ol
s
a

LB mvhEo] Fa 2L S oy 14

BAY PANG BAZ 2AST A A28 24

o Feher A& g Aoleh. B WARE £

5 27T A ALge] EEehE B4 P A

& e olshE 4 A Bk A4 W3} 8l A4, AAS

9 7|e} Als] who Hokg s} xah) 5 chebAlA g
2 B3 UXSFL BH8 Lo,

This course introduces the students to a broad range
of issues around the energy supply/demand and to
apply vast body of knowledge to the energy system
analysis. At the end of this course, students can
understand the standardized analytical methods in
energy system and how to use them. Basic knowledge
of natural science & technology, economics, and other
social science disciplines (including policy science) will

be useful for a more clear understanding.

830032 of|{ X|HAHEZH(1) (Lectures by Energy
Personality 1)

nlehel A g gFatatel BT shA 2 AeiAe] kst

By providing an opportunity to give lectures by
inviting outsiders from academia and industry related to
the Department of Future Energy Convergence, we aim
to increase the opportunity for students to contact the
speakers, improve their presentation skills, and help

them decide on their future career path.
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The objectives of this course are developing originality
and creating excellent results through various steps such
as selection of study subject, investigation and analysis
of related

reference, and  performance and

announcement of the study.

830034 XFM|CHO|XIE X| (Next-Generation
Rechargeable Batteries)
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The development of the lithium secondary battery
industry will be further accelerated through the
successful commercialization of electric vehicles and
energy storage devices. Thus, it is essential to train
engineers with relevant knowledge. This course
understands the physical-chemical ~ operating
mechanism of lithium secondary batteries and learns
materials and manufacturing technologies. Furthermore,
it understands the latest research trends and approaches
to lithium secondary batteries through electrochemical

and structural analysis methods.

830036 0f|{ X2 9 HE (Methods for Energy
System Analysis)
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This course provides an overview of basic tools that
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are used in energy analysis. It includes analysis of

exergy, energy chains, life-cycle, energy efficiency,
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energy technologies and so on. Students can understand
how future energy scenarios can be built and what tools

are available to do so.

830038 0| X|FASZ(2) (Lectures by Energy
Personality 2)
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By providing an opportunity to give lectures by
inviting outsiders from academia and industry related to
the Department of Future Energy Convergence, we aim
to increase the opportunity for students to contact the
speakers, improve their presentation skills, and help

them decide on their future career path.

830039 ¢ 433} (Combustion Engineering)

& wAUZ olshE giste] 9= W A
, A}ola 4 L Hli, Age] 45 9ag (@
Hle) Soll dete] stk ol Hhgozstel, 14
&, A AT Ax 71 W AA AL 9ie
22 Hieret,

In order to understand the basic combustion
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mechanism, this course covers fuel and combustion
reaction, cycle analysis and comparison, and engine
performance and thermal efficiency (combustion
consumption rate). Based on this, it fosters the ability
to develop and design of high—performance,

high—efficiency, low—emission next—generation

combustion.

830042 T7|2Fst(1) (Electrochemistry1)
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Various energy conversion devices such as water
electrolysis for hydrogen production, fuel cell for
utilizing the hydrogen fuel, and Li-ion battery operate
based on electrochemistry. This course learns the basic
electrochemical reaction at the electrode, and
understands  the

electrolyte. ~ Furthermore, it

potentiostatic, —galvanostatic, cyclic voltammetery

expriments, and various applications.
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830043 H7|3+}(2) (Electrochemistry 2)
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This course understands chemical reactions and
phenomena involving the participation of electrons. Our
aim is to grasp the fundamental concepts of current and
voltage in relation to these processes, while also
exploring electron flow in various chemical reactions.
Moreover, we will explore the extensive application of
electrochemical principles in fields such as energy and
chemical engineering, gaining insights into their various

practical applications.

830045 0|4 X[+ AXH(1) (Energy Materials 1)
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This course covers the fundamental principles and
types of materials used in energy storage and conversion
system. Also, students will also study state—of—the—art

research trends in practical applications.

830046 0|4 X[+ AXH(2) (Energy Materials 2)
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In this course, students develop the ability to
understand reaction mechanisms in various materials
for energy storage systems. This course also covers the
analysis and design of material properties for specific

applications.

830048 O|XITF X|7HZ (Introduction to Rechargeable
Batteries)
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This course introduces an overview of the structure and

I



fabrication of rechargeable batteries, including cell design.
Undergraduate  students study about the current

rechargeable battery technologies and development trends.

830049 0f|{X|7| &2 (Introduction to Energy
Enterprise)
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This course provides a comprehensive exploration of
energy companies, which play a crucial role in the
energy industry, through the lens of economic theory.
It covers various types of energy companies, including
private/public enterprises, and quasi—public
organizations, examining their governance structures,
operations, business management, corporate control,
evaluation.

and  performance Topics  such as

privatization of public companies and
labor-management relations are also discussed. To
deepen students’ understanding, case studies and
presentations may be integrated throughout the course.
By the end of the course, students will gain insight into
the current landscape of energy companies and will be

encouraged to consider their future trajectories.

830051 of|{ x|t &+2% (Energy Conversion
Engineering)
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This class introduces the fundamentals of the energy
conversion devices especially for the hydrogen energies
including the fuel cells and electrolysis. It covers the
electrochemical reactions, thermodynamics, fluid mechanics,

and material science of the elcetrochemical devices.

839996, 839997 UHI=I51(1)(2) (General Chemistry 1,2)
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-+ The basic concepts about atoms, molecules, ions,
stoichiometry, types of chemical reactions, atomic
structure, types and concepts of bondings, iquids and
solids, and so on will be studied.

- The scope of learning contents will be widen and the
loose concept establishment will be reinforced by
solving various problems.

- Through acquiring the basic concepts of chemistry,
the capability to understand various chemical reactions

in following major courses will be established.

839998, 839999 HYHS(AEH)(1)(2) (Student
Internship 1,2)
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By experiencing practical work in the energy industry,
the theory and knowledge acquired in the curriculum
are applied to the field. Understand the current status
and development direction of the energy industry, and
understand the characteristics and duties of corporate
organizations in the energy sector. Cultivate the
qualifications as energy industry experts by linking

industry and education.
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