P EDY
AV EE

Environment & Energy
Mechanical Engineering

KIMM SIRJIHSAPS

g~ KOREA INSTITLITE OF MACHINERY & MATERIALS

SRI|A AT
www.kimm.re.kr
HEZHHA FET 7HE=2 156
SR AHTH
Tel : 042-868-7114

x : 042-868-7824

448 2019~2020 - UST CURRICULUM

ZBUHA A7)

SHR7|AAA
7|0457| QIahA 1976 MEE|QICT

=

7|AZ0F AN, et MElY HUISS Sl =7F H gAY ZH

ST ER SEEE Uel HEES Soff sl EiVIE0] LT Ml Stlg Mols
HHHO0| L HOHQI QHAHES floll UST-St=7 AT ALAS B UeHFIEZHA,

SRR IAZS, BHE7PIBSte] HBUYS FI AN BHS 2Yotn ULk 2 HHAL
iso] SS0| FHAATAIIN FOJGI0 HTHTS T PHHD YoM, AL 52 5
MEE 500120] P4 LATI0| FAHQ! HHOITIE| ALS HIZOR 17| o7 404

=
Ol =XE XA 7I&s Haofl Aot

HE M2

SR A4S T2 OMBR/2H7IA Mg Aft &7 71s, X
HFOIEREE‘EHE JlE 39 Ml qUR H Y Sz V18 7S, O

Jl&, S0 28 oUX/&E TIA7IE, He 2 B XMe S &8 TIAVIE
04?% ot 200 EY = AW OfUX] 7AR0F B2/t E 7Y
=L



UST wifiry HSE wany Hy

e
ofor

CAMPUS INTRODUCTION

The Korea Institute of Machinery & Materials was founded in 1976 in order to contribute
to national and industrial development by conducting machinery R&D, disseminating research
outcomes, and evaluating reliability.

The KIMM has established the UST-KIMM Campus and is providing master's and doctoral
coursework for three majors. The goal of the UST-KIMM Campus is to cultivate practical
and creative talent who will lead the development of core and comprehensive technologies
and the innovation of commercial technologies, by providing on-site experience and research
activities. At the UST-KIMM Campus, most students experience research in the field while
participating in national research projects. Approximately 50 competent professors are tasked
with passing on the KIMM's expertise and technologies that it has accumulated for over
40 years to students using international high—-tech research equipment and facilities.

INTRODUCTION OF MAJOR

In Environment & Energy Mechanical Engineering Major, students study and research
environmental machinery technologies to reduce particulate matter/greenhouse gases,
renewable energy and clean fuel based machinery technologies such as fuel cells and gas
turbines, eco-friendly/high-efficiency engine and automobile technologies that will be used
in the future, plasma based energy/environmental machinery technologies, and environmental
machinery technologies such as wastewater/purified water treatment. After graduation,
students get jobs at companies or research institutes as environmental and energy machinery
experts.
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VISION AND GOALS
LONG TERM VISION

To be the world's best

environment & energy
mechanical
engineering

educational institute

DEVELOPMENT GOALS

Education To train of environmental-energy machinery engineers with global
sector competitiveness

Research To be one of the best international hubs for environment and energy
sector researches To have a world class research achievements

STRATEGIES AND TASKS

Education To recruit qualified students

sector To work with highly skilled professors and strengthening their capability

To establish specialized education programs for environment & energy
mechanical engineering

Research To develop a future oriented unique environment & energy mechanical
sector technologies

To development of various international cooperation programs to lead
future technology

To build cutting—edge research infrastructure

AFTER GRADUATION

Students who completed their program will be able to work on research institutes or
companies that focus on the development of environment-energy related technologies. In
additions, students can also work for public and educational institutions which are dealing
with environmental issues.
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A&t | Applied Thermo—-Fluid Dynamics
(Major)

SASS! SEERA
S

5t HAZSIEZ | Advanced Combustion

o al EXI4X| J§Z | Basic Calculation of Heat and Mass Balance

o

| Advanced Measurement in Thermal Engineering

LHHT|HER | Advanced Internal Combustion Engine

OHZZ= At B8t | Aerosol and Particle Engineering

A=A AAE A S

=1

| Design and System Engineering of Fuel Cells

LTANAY AKX 1= 1

| Engineering Technologies of Power Generation System 1

HEALY AKX 7IE 2

| Engineering Technologies of Power Generation System 2

HiE7tA SX{2|7|& | Exhaust Gas Aftertreatment Technology

Z2tx0f 28} EZ | Advanced Plasma Engineering

SHR0EYSE

| High Temperature Thermochemistry Plasma Process
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HAM W= (Previous Course)

ESEENEA 2802 AXLoY 712 1

EBSEIE

| Engineering Technology of Power Plant |

LEANAY AXHOY 7| 2

| Engineering Technology of Power Plant Il
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| Automotive aftertreatment technology

ESENEA 233 252

EEEE

| Measurement Techniques of Thermal
Engineering

B 0o @ast 33 (Z2A=0)

-1 OO
| High Temperature Thermochemistry
(Plasma process)

>

>

>

>

>

HAS WI=2H(Present Course)

(53 | et | s JEcSINES-IWEIVEIPIE
| Engineering Technologies of Power
Generation System 1
EE ELEA 2nM2g AxjyoE 71z 2
| Engineering Technologies of Power
Generation System 2
B ELEA vz01x s52012
| Exhaust Gas Aftertreatment Technology
ESENEA <=5 Hzs:
| Advanced Measurement in Thermal
Engineering
ESENEA =21x012388
| High Temperature Thermochemistry
Plasma process
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HX| W 2= H(Previous Course)

JIAHE SHAT] AA Vs

| Design of Gas Turbine Combustor

M3

=

Qx|l5t | Advanced Fluid Dynamics

AALHAS | Fundamentals of Engineering Thermodynamics
IIABEE QI3 SRIdH

| Numerical Analysis for Mechanical Engineering

el CHAQSE JH2 | Multiphase Flows
Pl SAMY S | Mass Transfer and Diffusion

HEl HRO|QUHA /T 7= Of L4 X3t
| Waste to Energy and Thermal Treatment

poll MAMQASSt | Computational Fluid Dynamics
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1= H(Substitute Course)

S2HSH|St | Applied Thermo-Fluid Dynamics

S8ELA st | Applied Thermo-Fluid Dynamics
S2ERA YS! | Applied Thermo-Fluid Dynamics
S2HOH|2St | Applied Thermo-Fluid Dynamics
S2HSH|St | Applied Thermo-Fluid Dynamics
S2HSF|St | Applied Thermo-Fluid Dynamics
S2ERA YS! | Applied Thermo-Fluid Dynamics
g 2 SR e

| Basic Calculation of Heat and Mass Balance
g 2 X e

| Basic Calculation of Heat and Mass Balance
S28HQNFst | Applied Thermo-Fluid Dynamics
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Exhaust Gas Aftertreatment Technology

Advanced Internal Combustion Engine
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This course includes the theory and principles of internal combustion
engines. The fluid dynamics, combustion, heat transfer, and
chemical reaction mechanism in the engines with respect to the
type of engine will be studied. Also, the state of art engine
technologies will be introduced.

LUTAIAR XL 7]E 1
Engineering Technologies of Power Generation System 1
2 A= UTARRE AXLOY TIE - 170N &5 712521 0l

=
U S ECIR MERIH, UHBUN, JIARE, ARX|,
$-CO2, CCS 7I& 59 AIAYIZ BIZo(0) ZHY 2N & 4 =S
Sict,

Based on the theory and analysis method from “Engineering
Technologies of Power Generation System - 17, students have

an opportunity to analyze the power generation system such as
coal power plant, combined power plant, fuel cell and CCS, S-CO2
and new concept power generation plant including economic

analysis of system.

LHAAE AXLOE 7|E 2
Engineering Technologies of Power Generation System 2
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MYHS ool OIF HIECZ MEHAH, HHUH, 712F4,
Az HX|, S-CO2, CCS 7|& S AAH”S oMol

The overview of fundamentals for analysis and design of power
generation system, also system engineering technologies such as
coal power plant, combined power plant, fuel cell and CCS, S-CO
and new concepted power generation plant are included in this
lecture.

= A= A7, SEmA, MR 22| SN Lilok= iE/ A
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This course includes the theory and principles of exhaust gas
aftertreatment system. In particular, Academic knowledge about
design and operation of the catalysts against NOx, Electrostatic
precipitators against particulate matter, and wet scrubbers against
SOx for internal combustion engines and power plants will be
studied. Also, the state of art technologies for the exhaust gas

aftertreatment will be introduced.

Aerosol and Particle Engineering

= 4%t YA 2 o259 4, 4%, Ols ¥ ZH HAUSO
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This course will describe the theories of the mechanisms about

the generation, growth, transport and collection of aerosol particles,
and then their applications for indoor and atmospheric surroundings
using filters or electrostatic precipitators and the synthesis of

nano—materials etc.
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Design and System Engineering of Fuel Cells
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This lecture aims for the students at providing the fundamentals
and system engineering capability for the fuel-cell-based power
generation systems. Among several types of fuel cell, this lecture
focuses on the solid oxide fuel cell (SOFC) system, primarily targeting
the distributed power generation application. Lectures are divided
into three parts, fundamentals of fuel cell, cell/stack design and
manufacturing, systems design, analysis, and BOP.
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Subject Information

Advanced Combustion

Applied Thermo—-Fluid Dynamics

HY 2 2H T[S0 thSot/| floto] OHX| Hete| 71
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To cope with the environment conservation and the climate change,
this course handles the theory and application of combustion, one
of the most essential subjects of energy conversion and introduces

how to control the air pollution by combustion.

o 9l BXIAX| 2

Basic Calculation of Heat and Mass Balance

ABZ LHY BT SAES Dfer=E TS I3t 7IEKN(ES,
728 S)1 BEYA(EY, U], 25F)S Oldtsty, 0/2t 22
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Basic knowledges such as engineering unit and physico—chemical

properties are introduced and three conservation laws of mass,
energy and momentum are treated with heat and mass balance
calculation principle so as to design heat handling plants like dryer,
combustor, incinerator and air pollution treatment facilities.
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Advanced Measurement in Thermal Engineering
2 22 ARH| 20F2 HTGHs O WS A0 St st 78S

JRE 72 SH2 YAHOE 2F, U, Y 59 7|2 5 942
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This course deals with the basic principles of measurement such
as temperature, pressure and flowrate. Also this course will give
a capability of measurement methods with the aim of providing
various techniques for experiments required to study the thermal
fluid field. In addition, lectures will be given on techniques for
laser diagnostics, measurement of gas composition and
measurement of electrical characteristics On the other hand, by
observing each laboratory, understanding of the measurement

system of the thermal engineering system is improved.
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A lecture includes the fundamentals of thermodynamics, fluid
dynamics and heat transfer for environmental and energy systems
and applications of the fundamental knowledges to real systems.
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Advanced Plasma Engineering
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This course introduces the overview of plasma and its processing
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for industrial applications. Fundamentals of plasma physics and
chemistry are dealt with various types of plasma sources, such
as low-pressure plasmas, atmospheric-pressure cold plasmas and
thermal plasmas. Topical review of plasma processing is addressed
for  semiconductor/display

manufacturing,  energy  and

environmental applications.

SR0EEEE
High Temperature Thermochemistry Plasma Process
To introduce and help understanding on concept of plasma

generation and applications



