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Introduction to Chemical and Biological
Engineering
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This lecture provides the outline of several founda-
tional subjects for studying chemical process engineering.
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Physical Chemistry 1
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This course provides the general concepts applied to
the physical chemistry. And this course also gives the
knowledge of the properties of gases, the 1st and 2nd
laws of thermodynamics and their applications, phase
changes and the universal laws of equilibrium. And the
lecture is about the basic concepts of equilibrium elec-
trochemistry and batteries.
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Physical Chemistry 2
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This course provides various concepts of the motion
of  molecules, chemical reaction and kinetic
electrochemistry. This lecture includes the basic theory
of the dynamics of gas molecules, ion transfer, mass dif-
fusion and simple kinetics of chemical reactions. And
complicated theories of the kinetics of photochemical re-
action, autocatalysis reaction, oscillation of reaction and
chain reaction, kinetics of electrochemistry of adsorption
on solid surface, catalyst reaction, overpotential, polar-
ization, polarography, batteries and corruption are also
provided.
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Engineering Biology

N

MEZo 278 4 =4, MZEY2], 38 04zt 38 et
&, ASME B, SSME HiY, oUdF e, FUSSHHE
U2, Y= det 5 =399 7|220kE ol

This course deals with the classification and behavior
of cell, cell physiology, cell culture, applied microbiology,
and applied biochemistry including the fermentation of

medical products and fine chemicals.
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Organic Chemistry 1
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This lecture provides the basic concepts of organic
chemistry, in that the geometric structure and the meth-
ods of manufacturing of chemical compounds and their
reactivities. (1) the structure and the methods of manu-
facturing of hydrocarbons such as alkane, alkene and al-
kyne, (2) the nucleophilic substitution and elimination re-
action of halogen compounds, (3) streochmistry, (4)
ethers and epoxy compounds, (5) characteristics and
manufacturing methods of alcoholic compounds
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Basic Computer Methods in Chemical
and Biological Engineering
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This course provides basic principles and problem solv-
ing methods for the analysis and design of chemical and
biological processes. The principles covers basic under-
standing of chemical and biological reactions, phases
(gas, liquid and solid) and phase equilibrium, con-
servation equations for mass, heat and momentum at
both steady and dynamic state. In addition, the in-
troduction of basic numerical methods such as data
analysis, linear and nonlinear system equations and opti-
mization provides students with efficient and powerful
problem solving tools.
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Elementary Lab. for Chemical and
Biological Engineering

This lecture provides the basic technique for analysis of
materials necessary for chemical experiment. This lecture
also gives experimental techniques available for under-
standing physicoche- mical phenomena and changes, such
as phase change, equilibrium and the law of thermody-
namics, based on the theories dealt in the lecture of
<physical chemistry 1 and 2>.
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hours” per week; and the final number means “laboratory hours” per week. 15 week make one semester.)
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Organic Chemistry 2
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This lecture provides the basic concepts of organic
chemistry and the qualitative analysis of active sites by
spectroscopy. (1) basic theory of the qualitative analysis of
organic compounds by UV, IR, NMR and mass spectro-
scopy, (2) aromatic compounds and electrophilic sub-
stitution reaction, (3) characteristics and manufacturing
methods of organic acids, (4) characteristics of the com-
pounds including the active sites of aldehyde and ke-
tone, (5) compounds including amine sites, (6) organo-
metallic compounds and their industrial applications, and
(7) characteristics and kinds of heterocyclic compounds.
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Applied Biochemistry
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In order to understand the molecular logic of life, the
life- defining biomacromolecules such as proteins, carbo-
hydrates, nucleic acids, and lipids are introduced in
terms of molecular characteristics, structure-function rela-
tionships, and their interactions and molecular
communications. Emphasis will be given to metabolisms
generating biological energy and synthesizing the
macromolecules. This will provide a conceptual frame-
work to analyze biological phenomena in molecular
terms, and a foundation for their applications.
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Chemical Reaction Engineering 1
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This lecture provides students the ability to design re-
actors by explanation of the phenomena of chemical
reactions. And, this lecture also provides the concepts of

- Sl EZHE (Dept. of Chemical and Biological Engineering)

conversion, the techniques of determination of reactor size
and reaction rates. With these concepts, students deals
with several kinds of reactors including isothermal, non-iso-
thermal and complex reactors.
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Heat and Mass Transfer
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This lecture provides basic concepts of heat and mass
transfer available for analysis and designing of chemical
process. This lecture also provides the concepts of con-
duction, heat conductivity, convection of heat, boiling and
condensation, radiation of heat, evaporation and heat
exchangers.
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458.305* 24eAget 3-3-0
Process Fluid Mechanics
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This lecture provides the laws and principles of fluid
flow by the management of fluid flow phenomena by
which flow patterns divided, and the equation of con-
servation based on mass, momentum and energy.
458.306*

SISPYB ALY 204
Chemical and Biological Synthesis Lab
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This course helps students understand the synthesis of
organic compounds through a variety of unit processes,
for example, nitration, sulfonation, diazotization, coupling
reaction, Friedel-Craft reaction, oxidation, reduction, halo-
genation, and saponification. This course also makes clear
what structures and properties of these compounds are
all about.
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Chemical and Biological Process Lab
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This course leads students to understand comprehensive
knowledges related to major subjects such as chemical re-
action engineering, hydrodynamics, heat transfer, and
process control.

458.308 3Hof U A 3-3-0

Process Control and Design
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This course provides basic knowledge and control the-
ories for the analysis and design of various control sys-
temsin chemical and biological engineering. The course
offers basic understanding on various controllers
(principles, structure, characteristics and parameter esti-
mation) and control system design methodologies from
simple processes to complex chemical and biological
processes.
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Analytical Chemistry
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This lecture provides the theory of quantitative analy-
sis and the method of computation. And this lecture also
provides the method of expression of result, indirect
analysis, titration and managing experimental quantity.
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Chemical Engineering Thermodynamics
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This course deals with the thermodynamic properties
of fluid, basic concepts of VLE equilibrium, fugacity and
activity. The objectives of this course are to provide stu-
dent understanding of both phase and chemical equili-
brium to calculate equilibrium state in chemical process

and inspect energy efficiency.
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Inorganic and Materials Chemistry
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This lecture provides the characteristics of inorganic
compounds by the elucidation of symmetry and group
theory, synthesis, structure and reactivity of transition
metal. And this lecture also provides experimental techni-
ques for testing physical properties by electronic spectra,
NMR, IR, magnetism, etc.
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Polymer Chemistry
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The lecture provides the concepts of synthetic poly-
mers, their physical and chemical properties and
structures. And this lecture also provides the theory of
thermodynamics of polymer solution, the conformation of
polymer chain, gel permeation chromatography and the
techniques of measuring molecular mass and the size of
polymer.
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Process and Product Design
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This course offers basic design theories and their ap-
plications for both various chemical/biological processes
and products. First half of the course covers the under-
standing of the design process starting from the given
design specifications to final process flowsheets, as well
as economic analysis and hierarchical design theory
based on design cases. The last half of the course covers
product design process starting from needs analysis, to
concept generation and selection, to manufacturing
based on product design cases.

458.402 gr33st 2 3-3-0

Chemical Reaction Engineering 2
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establishing proper reaction models by handling several
problems in real reacting systems. And this lecture also
provides several concepts concerning with non-ideal re-
actors such as residence time distribution (RTD), hetero-
geneous reactors, three phase reactor systems and het-
erogeneous catalysis reaction systems.
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Organic Chemistry for Fine Chemicals
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The objectives of this course are to provide the strat-
egy of synthesizing organic compounds. This course also
deals with interchange methods of each functional
groups including oxidation-reduction reaction, introduction
of protective ligands andelimination.
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458.404 2072 3-3-0
Introduction to Catalysis
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This course provides knowledge of classification and
characteristics of catalytic reactions, type and definition
of catalysts, theory and industrial applications of catal-
ysis, metal bonding structure and properties of catalysts,
and type and characteristics of supports. This course al-
so gives students characteristics of adsorption and de-
sorption, kinetics of catalytic reactions, and elementary
surface chemistry.
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Introduction to Environmental Engineering
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The objectives of this course are to introduce environ-
mental problems in modern society, such as water and
wastewater pollution, air pollution, solid waste disposal,
energy crisis, global climate change, LAC (Life cycle as-
sessment). The engineering principle behind various envi-
ronment issues will be covered with the emphasis of
conceptual understanding. The visual education materials
will be fully utilized.
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Polymer Engineering
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This course leads students to understand the industrial
synthesis of polymers, and thermal, mechanical, and
electrical properties. This course also introduces the

prospect of a variety of polymer materials.
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Separation Processes
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This course especially deals with separation process
between phases in a variety of separation processes.
Students have to be familiar with prerequisite subjects
such as thermodynamics, heat and mass transport to
understand this subject. This course also deals with not
only the theory of separation process of mass transport
but also mass transport coefficient. Topics include crys-
tallization, distillation, liquid extraction, solid extraction,
membrane separation, ultrafiltration, sedimentation, size
reduction and mechanical separating operation.
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Environmental Biotechnology
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Environmental Biotechnology utilizes microorganisms to
improve environmental quality. Using the principles of
engineering (reaction engineering and hydrodynamics),
microbiology and molecular biology, this course ad-
dresses how to i) remove organic contaminants, Nitrogen
and Phosporous, ii) generate valuable resources like
methane gas, and iii) eliminate biological instability for
drinking water production.
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Electrochemistry
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The objectives of this course are to provide the ki-
netics of electrode reaction, electrochemistry of surface
and electric potential. This course also helps students

understand photoel- ectrochemistry, voltammetry, etc.
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Molecular Biochemical Engineering
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This course enables student to understand genetic en-
gineering of microorganism, animals and plant including
DNA replication, transcription, translation, short-gun clon-
ing, cDNA cloning, plasmid, cosmid, microinjection, etc.
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Properties of Polymers
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This course provides theory of materials chemistry es-
pecially structures and properties of polymer and various
reactions of polymers. It also gives mechanical, thermal,
and electrical properties of plastic, process of polymer
material, synthetic resins, natural polymer, silicon poly-
mer, and rubber.
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Computer Applications in Chemical
Engineering
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This course provides mathematical knowledge needed
to study chemical engineering and the ability of ana-
lytical consideration. And this course also gives students
elementary mathematical knowledge and its applications
to modeling method of elementary chemical process, sol-
utions and applic- ations of ordinary differential equa-
tions, analysis of vector and tensor, processing and anal-
ysis method of engineering data, solutions of partial dif-
ferential equations, linear logarithm, and methods of val-
ue interpretation.
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458.413 MEsI5kgsk 3-3-0

Biochemical Engineering
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The objectives of this course are to provide the basis
of microbiology, biochemistry, biosynthesis and genetics
including how to use biological engineering technology
along with out-of-date technologies such as thermody-
namics, transport phenomena, chemical reaction engineer-
ing, and automatic control.
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Instrumental Analysis

w7/ & F7|1229 M0 O|8%l= I=Z0rET=4T|(7]A,

o3|, GPC), WHEN, U7t BHEM, XM HEEA, el
BRRN, HolM BHTM, AVRN, WATIBHO Cfsf o)
Bict.

This course deals with the analysis of chromatography,
UV-IR spectrophotometry, atomic absorption spectropho-
tometry, X-ray fluorescence spectrophotometry, nuclear
magnetic resonance, and mass spectrometry in analysing
organic and inorganic
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400.003 5%t48t 3 3-3-0

Engineering Mathematics 3
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Numerical methods will be taught in the first half of
this course. After having reviewed the fundamentals of
numerical methods, a variety of numerical methods will
be applied for solving 2nd-order partial differential equa-
tions, taking different boundary conditions into account.
In the second half of the course, students will learn how
to treat data statistically in order to bring them into
probability functions with a certain level of confidence
interval.
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Introduction to Mechanical Engineering
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This is an introductory course on mechanical
engineering. We will study the basic concepts of Material
mechanics, Fluid Engineering, Thermodynamics,

Kinematics, Machine dynamics, and Manufacturing.
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Introduction to Industrial Engineering
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Industrial engineering (IE) is concerned with the in-
tegration of engineering knowledge and qualified man-
agement techniques in systems. The major emphasis of
IE is to provide an environment of productivity by opti-
mizing the designing and planning procedures in complex
systems which include man, machine, material, in-
formation, and energy. Introduction to Industrial
Engineering offers the students an introductory overview
of IE.
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Creative Engineering Design
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Introduction to Electrical Engineering
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This course deals with general areas of electrical en-
gineering for non-electrical engineering majors. The
course contents cover basic concepts of electrical circuits
and analysis methods, the operation principles of tran-
sistors and operational amplifiers, and the fundamentals
of digital logic and its applications to microcomputers.
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Introduction to Materials Science and
Engineering
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This course focuses on the fundamentals of structure,
property and processing of materials that underpin mate-
rials science and engineering. It is the introductory lec-
ture class for sophomore students who do not major in
Materials Science and Engineering. Topics include: atomic
structure & interatomic bonding; structure of crystalline
solids; imperfections in solids; diffusion; mechanical prop-
erties; dislocation & strengthening mechanisms; phase
diagrams; electrical, thermal, magnetic & optical proper-
ties of solids; materials selection. Discussions on real
world applications of various materials are also included
in the lecture.
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Convergence of Information and
Communications Technology
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Information and communications technology (ICT) be-
came the fundamental technology for various industry
sectors. This course covers the basics of the ICT. Then
the convergence between ICT and other industrial sec-
tors will be covered in depth ; convergence between ICT
and military technology, car industry, medical services,
bio-industry, and culture industry, for example. This
course is for freshman and sophomore students, and no
prior knowledge on technology is required.
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Introduction to Civil and Environmental

Engineering
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Civil and environmental engineering is a field of study
concerned with safety, convenience and welfare of hu-
man beings. This course deals with an overview of civil
and environmental engineering for the students majoring
in other area of study. Fundamental concepts of civil
and environmental engineering as well as application of
the technology for planning, design, construction, and
operation and maintenance of the social infrastructures
and facilities for the municipalities and industries are the
main subjects of the course. A comprehensive and broad
knowledge on civil and environmental engineering could
be gained from this course.
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Introduction to Chemical and Biological
Engineering
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This is an introductory course on chemical engineering
and biological engineering. To understand the process
engineering based on chemistry and biology, students will
study the basic concepts of reaction, separation and
process syn- thesis. Also they will learn the basic knowl-
edge for the development of polymer materials, elec-
tronic materials and bio materials.
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Introduction to Energy Resources
Engineering
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This course introduces an overview of the whole field
of energy including conventional and unconventional pe-
troleum resources, and new and renewable energies.
Students will learn the definition, history, worldwide con-
sumption structures, and prospect of energy. This course
also covers the nature of oil and gas reservoirs, petro-
leum exploration, drilling, and pro- duction. Student will
study the characteristics and prospects of new and re-
newable energies such as solar, hydrogen, geothermal
energy as well as biomass and fuel cell.
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Introduction to Quantum Mechanics
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The goal of this course is to make students under-
stand the quantum mechanical behavior of electrons in
conductors and semiconductors. After introducing the dif-
ference between classical and quantum mechanical phe-
nomena, the electronic behavior will be treated as quan-
tum mechanical statistics represented by Fermi-Dirac sta-
tistics at band theory. This course will be a prerequisite
for taking the following courses: Electrical Energy and
Systems, Electronic Lasers, Semicon- ductor Devices, and

Integrated Circuits.
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Engineering Technology and Society
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This course will cover the relation between engineer-
ing technology and the development of society.
Analyzing the effects of the improvement in technology
on society will give the students a sense of value in
both technology and the change of society/environment.
The contents of the course are as follows: engineering
technology and the social system, and its organization;
improvement in technology and changes in society; en-
gineering technology and social morals; the evaluation of
technical effects; engineering technology and social is-
sues; and engineering technology and employment.
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Management for Engineers
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This course is designed to provide undergraduate en-
gineering students with basic principles and practical lit-
erature on the general management of innovation and
business process. The course material covers a variety of
subjects such as strategic analysis and planning, technol-
ogy forecasting, project evaluation and selection, project
control, financial analysis, cost management, organiza-
tional management, and technology asset management.
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Field Applications of Engineering

Knowledge
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In this course, field applications of engineering knowl-
edge obtained by in-class lectures are practiced. It is
very important for engineering students to have both
theoretical background and diverse field experiences. For
this reason, several industrial examples are experienced
by the field trip to check how the theories and principles
in diverse subjects are applied and merged in designing,
manufacturing, producing, evaluating processes. As an
introduction, basic methodology for the investigation and
analysis is given, and after the field practice, various ap-
plication cases are discussed and new ideas for improve-
ment and development are proposed Field practice of at
least two weeks is required before taking this course.
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Internet Ethics
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It has over 10 years since the Internet became im-
portant part of our lives. The cyber space became exist-
ing reality where we can have freedom and right of ex-
pression and we must have the corresponding
responsibility. Despite of proliferation of Internet, the
ethical consciousness is still quite weak. The purpose of
this course is to teach Internet Ethics for students who
want to become Global IT Leaders. The class will cover
(1) Internet and Individual, (2) Internet and Social Life,
(3) Internet and Economy, (4) Coping with harmful in-
formation, (5) Internet Addiction, (6) Internet Privacy, (7)
Cyber Terror, (8) Hacking and Computer Virus, etc.
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Energy Engineering
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Overview the whole field of energy and systematic
study of present state and prospect of energy develop-
ment, technology and consumption. This subject covers
the following contents.
- Definition and history of energy
- Worldwide consumption structure of energy
- Comparison of energy industry with other country
- The present status of proved reserve, distribution,
trade movement and regional consumption of oil and
gas
- Nature of oil and gas reservoirs, petroleum explora-
tion, drilling and production
- Energy and environment
- Overview of renewable energy including atomic, so-
lar, hydrogen energy, biomass and fuel cell
- Prospect of renewable energy
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