College of Engineering
Division of Mechanical Engineering
Introduction
Mechanical engineering is the area that integrates civilization of the rapidly growing modern technology along the relevant industries. In response to changing social demand, the Division of Mechanical Engineering fosters technical human resources that foresee the future technologies and prepare for them.

General mechanics, enlightening the principle of energy conversion, novel concept design technology responding to social demands and leading future innovation and production technology integrating CAD/CAM and mechatronics are the key areas. The education and research details are as follows:
· High precision technology, high sensibility materials, ceramics, compound materials, and new material technology in association with next generation vehicles, precision machinery, lasers, semi-conductors, and aerospace crafts

· Energy conversion and transfer of heat and fluid mechanics, and design of application machinery

· Interpretation of intensity and movement of various machines and the mechanics and designs of their elements

· Mechatronics and automatic control

· Properties, production, treatment and processing method of various materials 

Introduction to the department

The main aim of the mechanical engineering division is to lead students to seek out problems and develop creative abilities to express and solve those problems. This is accomplished by practical education in collection, analysis, design, production and evaluation of data on a project that is composed of voluntary problem solving, self-experiences through experiments and practice and appropriate subjects based on strong basic theories. The main majors are:
· Energy conversion and transfer related to heat and fluid mechanics, and design of applied machinery

· Interpretation of intensity and movement of various machines and the mechanisms and  designs of their elements
· Mechatronics and automatic control

· Properties, production, treatment and processing method of various materials

Course Descriptions
MECH102 Mechanical Drawing and Graphics
In this course, students learn to draw mechanical elements and systems, as well as manufacturing drawings in accordance with appropriate methods using CAD (Computer Aided Design).
Students will become familiar with basic rules and principles of drawings including projection, dimension method and dimension tolerance method, learn how to use Auto CAD through practice, and develop drawing abilities through various projects using actual objects. 

MECH103 Creative Problem Solving Project
The objective of this course is to prepare new university students to develop abilities in solving problems of various sorts which may be encountered in their university lives through the methodological approach.

Students will deal with definition of creativity and problems, characteristics of creative problem solving, how to come up with creative ideas, elements of hindrance, prevention of group thinking, creative group or team practice, and methods used in creative problem solving and decision making. Students will also participate in assigned or voluntary projects to understand the relationship between problems and engineering, and to develop the attitude and ability to progress into their sophomore years as engineering students.
MECH171 Mechanical Engineering Laboratory 1
This course will teach students to plan and prepare for experiments, methods of processing experiment results and writing reports. Students will participate in 24-30 experiment sessions related to basic subjects including material mechanics, material experiment, heat mechanics, fluid mechanics and heat transfer, in addition to other applied subjects to expand their understanding of the theories and become familiar with experimental methods.
MECH202 Engineering Mechanics 1
In statics, students will first establish the concept of force and moment and learn to analyze the free-body diagram on the equilibrium composed of the force and the moment. 
They will apply the principle of statics on the material point, two-dimensional and three-dimensional objects to interpret work, energy, and stability of equilibrium, etc. As an introduction to kinetics, the class will deal with the dynamics of the material point.

MECH203 Engineering Mechanics 2
Students will learn the kinetic mechanism of the material points to interpret the relationship between force and work through Newton’s laws, work and energy, and impulse and momentum. The course will also apply the principle of kinetics to interpret the two-dimensional and 
three-dimensional rigid body materials.
MECH204 Thermodynamics
In this course, students will study the basic concept of thermodynamics, the relationship between work and heat, thermodynamic properties, temperature, pressure, mass, energy, enthalpy and entropy of pure materials. Students will further study the thermodynamic process and method of interpreting cycles by inducing the 1st and 2nd Law on the system and test volume and applying it to the thermodynamic system or test volume. This course is composed of basic concepts of thermodynamics, work, heat and energy, thermodynamic properties of pure materials, thermodynamic table, 1st and 2st Law of thermodynamics, usable energy, properties of ideal gas, team engine cycle, air standard cycle, gas engine cycle, vapor compression refrigeration cycle. 
MECH208 Solid Mechanics and Practice
Based on the basic principles of mechanics, this course deals with the basics of interpretation of strained body, and the concept and its formulae of stress and level of deformation. As an application, students will study the deformation of materials that receive axle loads and the stress of the axis that receives torsional moment. Students will also learn the stress and condition of bending of beams that receive bending moment, interpret the bending curves, study buckling of the poles that receive the pressure, and learn how to interpret the problem by using the strain energy due to the straining of each structural element.
MECH209 Fluid Mechanics and Practice
Students will learn the principle and application of fluid kinematics, dynamics of abnormal non-pressured fluids, and kinetic volume-momentum. Furthermore, students will study qualitative technology of actual fluid dynamics, interpretation of similarity law and dimensions, interpretation of conduit dynamics, and formation of boundary layers. This course will complement former theoretical studies through simple computational fluid analysis technique and experiments.
MECH272 Mechanical Engineering Laboratory 2
Continuing from the Mechanical Engineering Laboratory 1 course, this course will provide 24-30 sessions of experiments related to basic subjects – planning and preparing for experiments, methods of processing experiment results and writing reports, material mechanics, material experiments, thermodynamics, fluid mechanics, and heat transfer – and other applied subjects to enhance the understanding of theories and methods of experiment.

MECH252 Production and Manufacturing Engineering 
and Practice
In this course, students will learn wood patterns, mold, forge, heat processing, rolling, press processing, drawing, extrusion, pipe making, hand finishing, metal plate, lathe turning, drilling, boring processing, planing, milling and gear processing, sawing, broaching, grinding, precision particle processing, and special processing to become familiar with basic theories, methods and technology in mechanical processes.
MECH306 Creative Engineering Design
Engineering design is an area of problem solving and design methodology. The main application focus is on mechanical elements and systems. The content of this course includes environment and design of the earth, tools, design specifications, creative design method, decision making, modeling and simulation, optimization process, selection of materials, production process, economics and cost calculation, and quality engineering and reliability in production.

MECH304 Materials in Mechanical Engineering
This course provides the mandatory elementary knowledge of mechanical engineering. The purpose of this course is to understand mechanical properties of materials, basic materials and method of measuring mechanical properties.

Students will study ferrous and non-ferrous materials, high molecule materials, ceramic materials and compound materials.

MECH305 CAD (Computer Aided Design) and Practice
Students learn the basic theories of computer modeling, as well as engineering interpretation and design method using the computer, and utilize multiple computer products for realization.
The contents include mechanism animation, interpretation of beam bending, interpretation of vehicle vibration, problem of heat transfer using FDM, CAM design, drawing ideal gas property charts (3-D), and designing various mechanical parts.
MECH321 Heat Transfer
This course aims to induce basic formulae of heat transfer from conduction, convection current, and radiation, and to make theoretical interpretation in order to understand numerical interpretation and drawing methods. Students learn empirical formulae required in dimension interpretation and engineering applications, theories of boiling and heat transfer of condensation, and application to the design of the heat transfer device. Furthermore, students learn the theories and use of solar heat radiation as well as basic theories of material transfer.
MECH331 Automotive Engineering
The objective of this course is to provide understanding of the structure of each part in the automotive and principle of functions. This course deals with mechanics of automotive, performance calculation method, and pollution and safety. It is focused on realistic problems and research trend of new power system.

MECH332 Refrigeration and Air Conditioning and Practice
Students make basic interpretation of the concept of general refrigeration cycles and learn properties of each kind of refrigerant, methods of selecting refrigerants, and composition of refrigeration devices. This course also deals with thermodynamic properties of damp air, level of air freshness, basic theories of air conditioning, and method of calculation and design of air conditioning load.

MECH333 Internal Combustion Engine and Practice
This course provides comprehensive understanding of gasoline-diesel engines and information on development of new high performance types, reduction of air and noise pollution, production of energy saving combiner, combustion, lubrication, refrigeration, machines and mechanics.
MECH342 System Dynamics
This course offers systematic understanding of the mathematization of machines, electricity, heat and fluids, similarity and equivalent systems, block diagrams, sign flow diagrams, response and resonance of primary and secondary systems, property and response of compound and coupled systems, and number simulation of continuous systems.

MECH344 Vibration and Practice
Students develop an understanding of mechanical vibrations through the interpretation of harmonic motion, vibration of damped and undamped one-way inductors, and vibration of undamped two-way and multiple inductors and the ability to apply this onto the design.
MECH345 Microprocessor Applications
Students study the composition and operational principles of the micro-processor, structure and commands of various micro-processors, input and output, peripheral devices and interface, assembly programming, and various application cases.

MECH347 Fluid and Air Power Control
In this course, students will understand the area of applying fluid and air power devices and deal with symbols, sizes and composition of fluid and air power circuits. The course content also includes hydraulic fluids, physical properties of air, basic knowledge of fluid mechanics, principles of hydraulic pumps and compressors, types and operational principle of values, understanding of basic circuits and application of production machines.
MECH363 Design of Mechanical Structure and Practice
Based on the contents learned from engineering mechanics and solid mechanics, students learn the design process and method of mechanical structures and design techniques that can be applied in reality through the projects.

MECH365 Mechanisms and Practice
This course discusses the movement and system of machines based on the Mechanisms. Students make comprehensive interpretation on linkage, moment balance of the link and the machine, speed, and acceleration and study movements of various link devices, wrapping transmissions, the cam, the follower and the gear.
MECH366 Mechanical Element Design and Practice
In this course, students learn the types of fittings necessary for deciding the capacity and assembly by each material as a design that standardizes the intensity of mechanical elements and understands the intensity and stiffness analysis for the screw, bolts, nuts, rivets, welding, axis, height, coupling, clutch, bearings, belts and friction electricity, gears, flywheel, brake, and springs to learn the design method that it is based on. 
MECH307 Numerical Analysis and Practice
Students study the method of finding the mathematical solution using computers for various frequently proposed mathematical models in engineering problems. The contents consist of introduction to numerical analysis, algebraic equations, interpolation, differential and integral calculus, determinants, ordinary differential equation (ODE), and partial differential equation. And students develop the ability of problem solving in an engineering perspective by applying these methods directly to the actual problems.

MECH403 Finite Element Method and Practice
The ability of interpretation using the computer is increasingly stressed among the abilities required in job markets for mechanical engineering major graduates. To have this ability, the understanding of basic principles and knowledge of advantages and disadvantages of interpretation programs is also very important along with the practices using the interpretation programs. In this course, students study the basic theories and application of finite element method that is used as a standard interpretation method in the industry and accumulate experiences with various commercial software.
MECH423 Computational Fluid Dynamics and Practice
As an introductory course to modern computational fluid dynamics, this course introduces the method of finding numerical solution to the Navier-Strokes equation – one of the dominant equations in heat fluid dynamics. For this, students learn the numerical methods including the finite difference method, the finite volume method, the discretization method, the intrinsic method, the extrinsic method and the repetition method and grid formation method. Moreover, students also learn the characteristics and solutions to hyperbolic, parabolic equations. Especially, students develop the ability to interpret and understand various dynamics through appropriate dominant equations and selection of defending conditions and physical conditions.

MECH424 Intermediate Fluid Mechanics and Practice
Based on the basic theories and the dominant equations from the fluid mechanics course, this course develops the ability of application to fluid systems encountered in actual engineering problems. Students study the potential fluid, the Navier-Strokes equation, dimension interpretation, boundary layer aerodynamics, interpretation of viscous flow in the conduit, drag and lift around the object, fluidity of pressure, and principles of turbo machinery.
MECH431 Intermediate Thermodynamics
It is difficult to understand how thermodynamics are applied in the actual machinery and design process through the knowledge obtained from basic thermodynamics. Therefore, in this course, students study actual cases develop design abilities by using them.
MECH433 Energy Engineering
Students study the structure, performance, characteristics, design method, pollution and preventive measures on the properties of steam, the cyclone, the broiler, the steam turbine and plural devices through practices from the textbook.

MECH435 S/W for Vehicle Power-Train Simulation and Practice
Based on the understanding of generation of automotive power and transfer mechanism, the student studies the factors that influence performance, fuel efficiency and emission and is introduced of simulation software to understand their characteristics. Students design automotive system variables using these.
From this, students understand the characteristics and compositions of vehicle driveline systems and factors that influence fuel efficiency and performance, and develop the ability of system optimization and design.

MECH442 Noise Engineering
This course discusses generation of sound, transfer through media, sources of simple sounds, allocation of sound sources, lumped parameter, acoustical element modeling, radiation impedance, conversion among sound, electricity and mechanical energy, and design of a silencer.

MECH444 Industrial Robotics and Practice
This course introduces the mechanical, control and computation structure of industrial robots and demonstrates the method of using industrial robots. It applies the play back software needed in actual operations and explains the feasibility of applying robots on automatic lines. Each process is accompanied by experiments.
MECH445 Automatic Control and Practice
This course provides the introduction of automatic control, the mathematics of controls, Laplace transform, interpretation of normal status, transient response and stability, root locus method, frequency response, board diagram, and Nyquist diagram.

MECH453 Manufacturing Machine Tools
In this course, students will first understand the introduction and characteristics of body, inside, main axis, main bearing, pressure devices, speed, conversion devices, straight-line motion devices, cutting agents and lubricants. Students further study the structure and method of use on machines including the lathe, milling machine, drill machine, boring machine, grinder, honing, wrapping, planer, slotter, gear cutting machine, sewing machine and broaching machine.

MECH454 Manufacturing Plasticity
Plasticity manufacturing is a processing method that applies an external force to the material to achieve desired shapes by transforming the plasticity and improve the properties of the product. Since it is necessary to understand the response of materials towards the external force, this course helps students to understand the basic theories of plasticity and metal processing, and further move on to each chapter of plasticity manufacturing to study forge, rolling, drawing, thin plate molding and machine processing.
MECH456 CAM (Computer Aided Manufacturing) and Practice
Students become familiar with the basic structure of machines, control and electronic calculators, learn basic calculation and programming methods for developing processing process, and execute practice projects of actual programming of some mechanical elements and mechanical system processing.
MECH461 Vehicle Design and Practice
It is difficult to design vehicles without the knowledge of different parts of the vehicle and design knowledge. It is necessary to understand special design conditions of the vehicle and to have the ability to perform a dynamic mechanism analysis on the structure of the whole vehicle that connects numerous structures. In this study, students study the structure of vehicles composed of many parts, and perform simulations using programs to help understand complex phenomenon appearing from the interactions of each part. This will lead to the understanding of designing vehicles as complex machinery that comprises numerous parts.

MECH467 Display Engineering
The objective of this course is to provide comprehensive understanding of the characteristics of the display that is demanded by the consumers as well as the operational principles of LCD, PDP, CRT and DLP, for which there is a demand of more than 140 million units per year around the globe. The next generation display devices trend towards being slimmer and of less weight, and CRT and DLP also are in intense competition. The solution and technology to power consumption and heat radiation which is the challenge in developing slim and light weight products will be a significant part of the display industry.
MECH468 New Product Design
From this course, students will be able to apply for at least one patent through the study of product evolution, analysis of product characteristics and patents that will open a new paradigm, step-by-step contents to creative engineering, methodology for creative design, and introduction to and familiarization with the software. 

MECH2011 Digital Control Systems and Programming
Recently, it has not been unusual to find control systems based upon digital controls such as microprocessors that originated from the development of electronic and information technology.
The objective of this course is to help students understand the problems that can occur in applying control engineering theories, when operating under the assumption that time is continuous and to study the method of controlling a system under the condition that time is discontinuous and data acquisition through the sensor is operated digitally. Furthermore, this course introduces various programming methods that have been developed for designing and experimenting with the test system within a short time. The students learn structural programming techniques in terms of system development.
Students utilize and apply the systematic programming method on the actual mechatronics system to enhance the programming ability. reflecting the demand in the industry.

MECH466 Die Design
With mass production and automatization, utilization of dies is increasing. To support this trend, this course offers students the opportunity to learn the theories of press dies, injection molding dies, casting mold, casting dies, die manipulation method, the material for dies and direct application into the die design.
MECH471 Thermal/Fluid Laboratory 
MECH473 Mechatronics Laboratory
The elementary experiments in undergraduate mechanical engineering courses generally do not provide tangible experience for students to participate and make decisions themselves.

Therefore, this course offers experimental practices for students to experience trials and errors with creative attitude through active participation.
Also, students operate error and uncertainty analysis on the data obtained from the experiments.

MECH474 Capstone Design
Although the mechanical engineering major students study various ranges of mechanical knowledge and design methodology, if they don’t have actual experience producing simple machines or devices, they won’t be able to design more complicated and precise machines. This course is intended to develop realistic design abilities, select simple but creative machines or devices to participate in more active design, and cultivate abilities required in an actual design to production process including data research, team work, communication, decision making and judgment.
MECH4611 Design of Mechanical System
The prerequisite for this course are the basic mechanics courses (Thermodynamics, Fluid Mechanics, Engineering Mechanics 1-2, and Solid Mechanics) and Creative Engineering Design course. Based on these subjects, students in this course study mechanical system design and interpretation, analysis of economics, optimization methods, execute design projects without any given value, and develop creativity as well as the abilities to review and analyze practicality.

Considering a comprehensive approach that takes into consideration customer demand, patents and economics, students draw designs through realistic design processes and find design solutions.

MECH436 Automotive Electronic Control and Practice Ⅰ
This course deals with an electronic engine control system essential at the level of automotive engine development. To achieve this objective, students study and participate in practices on composition of electronic control systems and calibration processes. Also, this course teaches the hardware and software comprising electronic engine control systems and the process of system development. Students will understand the calibration of the electronic control system and study control factors that influence performance efficiency and emission of the engine. Students also practice the control factor turning process for system optimization.
MECH446 Automotive Electronic Control Ⅱ
In this course, students learn and practice theories in various system composition (including sensors and actuators) and control algorithms to ensure the calibration abilities of the vehicle dynamic control system. The vehicle chassis includes every part of the vehicle movement from steering, suspension, brakes, and some mobile and immobile parts.

In cars today, diverse chassis control systems which take into consideration safety and convenience are used; therefore, this course helps students to develop abilities to apply their knowledge of types of control algorithms, sensors and actuators to the vehicles.
MECH4612 Introduction to Plant Engineering
The prerequisite courses for this subject are the basic mechanics courses of mechanical engineering (Thermodynamics, Fluid Mechanics, Statics/Kinetics, Solid Mechanics, etc). Students study engineering technology required in the plant EPC industry (Engineering, Procurement and Construction) such as power plant, energy plant and environmental plant, that is, the basics of plant engineering as a major that integrates mechanical lining, process, electronics, measurement, civil engineering and architecture. 

Division of Industrial and Information Systems Engineering
Introduction
The area of industrial and information systems engineering is a comprehensive systems engineering field that pursues ‘integration of information technology and knowledge management engineering’. In the highly advanced knowledge industry society of the 21st century, it is the engineering area of high added value, based on creative and innovative information knowledge, which maximizes the competitiveness of a company. To foster leaders in the 21st century global knowledge industrial society, the academic curriculums of this division offer courses in the areas of industrial information/ automation technology, human technology (designing human oriented products and production processes), project management, and management engineering for company consulting. Students obtain knowledge in foundational academics, applied technology, industrial domain (each area) knowledge required in analysis, design, development and establishment of the system to convert high tech industrial organization process into information technology such as e-business and e-commerce.
In addition, specialized technology research laboratories and seminars as voluntary student organizations are activated including IECC (developing computer application programs), HCI (developing human computer interfaces), ergonomics, auto-surveillance control (application of high speed information communication networks), logistics (optimized logistics system design and operation), simulation (system simulation experiment), TQM (total quality management), TPM (total process management), CIM (computer integrated manufacturing), VMS (virtual management system), CIPIM, SCM, ERP and computer system application.
Our division pursues applied industrial information and technology professionals with an ability for scientific analysis and creativity, encourages integration of wide-ranging technologies from technical advancement, venture entrepreneurs, and consulting, and we demand flexibility, creativity and comprehensive thinking of our students in order to create new things. Moreover, it is knowledge engineering that is essential in many areas of industry which applied knowledge and technology that designs, operates and establishes various industrial systems of computer, electronics, communication, mechanics, chemical process, bio engineering, transportation, architecture, business and mathematics. Therefore, this is suitable for students who wish to complete multiple and minor majors from diverse engineering technology and business management areas. 
Especially, the highest level faculty members have succeeded in high technology research results, as well as active research and development projects showing distinguished results in industrial engineering areas, (ranked in the top 5 from national undergraduate school evaluations in ’98). During the summer vacation, we’ve assembled the ‘Next Generation Industrial Leader Reporter’s Group’ to visit outstanding enterprises and gain the  hands-on sensibilities required to develop well-rounded next generation leaders. 
Moreover, the custom-developed ‘i-cap program’ helps students with English, leadership skills, social volunteerism, major-related reading materials, external competition awards and specialized licenses.
Course Description
ⅡS103 Introduction to Creative Engineering Design
In this course, the new engineering students recognize realistic engineering tasks as engineers by studying creative thinking, team work, communication, problem solving and ethics and induce the interest on engineering design by fostering problem solving and design abilities, and creating design projects. In 4 class hours per week, students carry out basic design theories and simple practices required in engineering. The course includes 5-6 open engineering design problems for multiple design solution training.

IIS104 Engineering Economy
Decision-making at the design stage of a project determines a large portion of cost in production. For instance, almost 80% of the cost of project is decided at the design stage.
As the level of complication increases in design and manufacturing, it is typical that the engineers will be deeply involved in cost relevant decisions.

Moreover, in many areas other than manufacturing, there are many problems in economic decision making and it is also normal for the engineers to solve problems.

Therefore, the ability to understand and apply basic principles of science, engineering, and economics are mandatory to become a successful engineer. 

This course discusses the definition and estimation of engineering problems from the economic point of view, and teaches the models and techniques of evaluation.

Main contents include temporal value of currency, writing cash flow, assessment method, cost estimation, and selection of investment alternatives. Moreover, students submit written reports by researching common economic aspects to share with the classmates.
ⅡS201 Statistics Application
It is mandatory to utilize statistical techniques to explain and analyze general phenomena occurring in engineering applications.

This course deals with data organization, required in the basic understanding of statistics and probability and developing application ability, distribution of probability, probable modeling, sampling, sample distribution, feasibility of distribution, means and distribution, estimation of univariance, population test, analysis of variance, and analysis of categorical data.

ⅡS203 IE Programming and Practice1
This is a course designed for students with no basic concept of programming. It teaches the basic methodology of realizing and designing computer programs. It provides opportunities for the students to develop their own programs in the practice session.
Rather than focusing on the grammar and major functions, it focuses on the principle of C language programming. Students will be able to recognize the concept (algorithm) of writing programs with the completion of this course. Although it includes lectures on the basic structure and application of computers, the major objective is to ensure programming ability.

ⅡS204 Operations Research and practice1
Operation research refers to a scientific technology on how to execute numerous activities related to the general area of business management – production, distribution, transportation and finances – and construction, communication, health management, national defense, public projects etc., efficiently using mathematical models.

The content of this course includes observation of problems, collection of data, understanding the schema of actual problems, establishment of scientific mathematical models, inspect the feasibility of the model, find the solution, and review the efficiency of profit and loss to help make correct decisions on the problems in reality.

Students learn linear programming and network programming.

ⅡS205 Operations Research and Practice2
Based on things learned from OR I, students study more advanced technology of mathematical modeling. It includes theories and applications of Ingeger programming, nonlinear programming, decision analysis, stochastic process, probability distribution, 
queuing theory and simulation. Students study how to establish various problems in reality with uncertainty as a mathematical model.

ⅡS206 IE Programming and Practice2
For students who completed the IE Programming and Practice 1, this course develops the ability to program Windows. Using the Visual Studio development environment from Microsoft, it teaches the concept of the Windows system and object inclined programming. 

At the end of the semester, students will understand Windows program development related to their respective majors by familiarizing the data structures including record, sorting and searching, linked list, and the tree.

ⅡS207 Data Analysis & Practice
With the recent development of information technology and computer storage technology, extensive quantity of data has been accumulated from wide areas – enterprises, fundamental science, medical services, government, public services etc., – and it is utilized in rational decision and policy making by excerpting scientific information from each area. This course teaches students on the method of collection, processing, analysis and interpretation of various types and forms of data and how to apply analysis techniques to the given problems. Students learn correlation analysis, regression analysis, factor analysis, group analysis and time series analysis, and develop actual application abilities through the practice and presentation of cases on each technique.
ⅡS211 Production System Design & Practice
The objective of this course is to analyze general problems related to establishing economic production processes by planning, improving and controlling production systems integrating data, facility and workers within the production plant and to come up with solutions to enhance production efficiency, performance and productivity through the input and output system optimization. Students foster the understanding and utilization of the principles of IE techniques related to the operation and productivity enhancement for various designs to develop the ability of efficient design as a production manager.

ⅡS212 Production System Operation & Practice
The prerequisite for this course is the Production System Design and Practice. The content includes management methods required for actual management of a company. It also discusses the application, practice and case studies on the recently developed and studied production system operation -- corporate structure, future prediction of business environment, analysis of essential elements from product and service development, design philosophy, analysis of corporate vision and strategy, operation of project schedule management, operation of economic productivity and inventory management, computer analysis and management for the allocation of facility and equipment, operation of cost reduction system in manufacturing, Toyota production methods and lean production concept, and product quality improvement methods.
IIS214 Service Engineering
The scope of this course comprises the comprehensive structure of service engineering from the introduction to the service engineering to the realization of an actual service system. It includes the establishment of service strategy, method and process of designing individual service, and successful management. Especially, the lectures explains the tools and the concept on the analysis of service demands considering the market conditions in new knowledge service industries, service science, utilization of internet, project management, process analysis, management user experience, and point system.

ⅡS333 Human Factors Engineering & Experiment
The human factors engineering is an area that is concerned with the design of optimized interfaces, and efficient and safe operation between human oriented human-machine/systems in product and system design, and production process to increase user feasibility and acceptability among the constituent of an industrial environment system.
Based on the physiological and psychological characteristics of human factors, students study the characteristics and performance of human, human information processing system, human errors and reliability, human perception performance, biomechanics, human control system and optimized design area. Moreover, this course provides human factor knowledge and research techniques for manual, automatic and intelligent operation interface, safe work space and environment, CTDs and industry safety and health, safety management and accident mechanism in developing a human-oriented product and system. Students also experiment with biomechanics, perception engineering and working environment.
ⅡS235 Computer System Basics
The lecture includes subjects on the structure of computer systems composed of CPU, memory, I/O, principle of program operation, calculation of program performance, and tuning. For the programmers to write an efficient program, it is essential to understand the computer system environment (hardware + software) where the program is operating. This course deals with the basic concept including the expression of mechanical language, structure of processors, and the structure of memories from the perspective of program operation.
ⅡS316 Design & Analysis of Experiments
To solve problems in natural science and engineering, one must go through numerous experiments. It is the most basic and essential element of scientific approach to make efficient experiment plans, to process and analyze results statistically. 

This course discusses planning and operating rational experiments, precise result processing and analysis, general methodology for diverse expression of results and their applications. Students study basic statistic processing methods such as data organization, distribution function, assumption and screening, and experiment planning and analysis such as one factorial design, two factorial design, factorial design and orthogonal array as well as regression analysis including correlation analysis, simple regression analysis and multiple regression analysis. Students are enabled to apply those methods by using statistic analysis packages such as SAS and MINITAB.

ⅡS312 Quality Engineering
This lecture concerns the theoretical and empirical approaches of general scientific techniques for the demanded functions required from the development, design, production to the service stage of engineering products, quality development, maintenance and improvement. Students in this course study statistic process control (SPC), the tolerance control chart, and the 6-sigma plans based on the quality functional deployment (QFD), design review (DR), the 7tool and the control chart.
ⅡS313 Cost Engineering
The cost engineering in the division of industrial and information systems engineering is mainly concerned upon the foundation of quality and productivity enhancement with an aim to cost keeping and reducing on the production cost. The contents of this course includes the essence of cost, summary and cases of cost components, calculation of cost units and standard cost units, principle and method of cost calculation and evaluation analysis, cost unit, and calculation of cost to achieve cost reduction through comprehensive utilization and concentrated management of studying cost increases and reduction factors, and management and IE methods. Students will understand each methodology of individual or sectional cost calculation and calculation of standard cost units, the method of calculating cost by each component, proposition of cost reduction, the promotion system and the method of systematic cost reductions to foster a cost management ability that can be used in the industry.
IIS314 Application of Optimization Theory
This course deals with the method of standardization and optimization of many decision making problems occurred in relation to industrial and information systems based on the theoretical background from OR (Operational Research) 1/2. Students are especially asked to grasp the problem of optimization through case studies on various applications and solve various problems using the optimization software to develop problem solving abilities.

ⅡS315 Logistics System
With organizations becoming more intelligent through the advancement in information computer technology, the problem of logistics -- physical transfer, loading and storage – has become one of the most incapacitated and important tasks.

The main subject of this course is layout, material management and handling, design and operation of warehouses and logistics centers, transportation, packaging, the exports and imports, logistics information systems, logistics standardization, logistics cost and performance evaluations to reduce cost, increasing efficiency and saving time.

ⅡS321 Corporate Solution & Practice
The corporate solution is a foundational element of corporate activities. In corporate activities today, the utilization of various information solutions related to corporate activities, organic integration, and creation of corporate values through various solutions are essential. The element system technologies -- decision making system, the executive information system, the integrated enterprise solution, and the web-based corporate process – are applied in corporate sites to achieve business goals and developing constantly. This course deals with the theoretical factors, the case study and direction of development on these individual systems. Especially, students foster abilities of the task process analysis and system design tasks through system establishment projects.
ⅡS322 Engineering Database & Practice
Students will develop the ability of engineering database system realization abilities to the given requirements using database management systems such as MS-SQL or Access along with the understanding of the basic concept of a database. The students will understand the internal structure and design techniques of the database and develops abilities to realize database systems of given requirements.

ⅡS323 Manufacturing Engineering and Practice
In this course, students learn and practice theories, methodologies and technologies needed in manufacturing products through transforming and molding various materials. This course develops the ability to analyze how the raw material is transformed based on its physical, mechanical and chemical properties and how an appropriate processing process is applied according to the transformation. Students study the physical properties and original properties such as intensity and density, develop insights of utilizing certain materials effectively, and analyze the contents and advantage and disadvantages of each manufacturing process through an actual case study.
ⅡS324 Computer Simulation and Practice
Computer simulation can provide an efficient means to minimize time and cost through realizing and analyzing actual problems using the computer.

This course introduces the basic concept of this computer simulation, the method of basic process modeling and simulation using one of the computer simulation packages, ARENA, and the statistic analysis of simulation results.

Students will be able to develop abilities to provide solutions on decision making problems occurred from many industrial application fields such as production processes, logistics, inventory and communication, and operate feasibility tests on the design plan.

ⅡS325 Information System Design & Practice
With the enlargement of information systems and the development process that requires cooperation with many teams, the importance of systematic methodology in system development is growing every day. This course discusses the analysis and development methodology of large information systems, and methodology of a project’s execution.
Students study specific methodology and approaches for efficient execution required in each stage of analysis, design, development and tests in integrating knowledge in each domain areas with IT as the major subject of SI (system integration).
ⅡS326 Supply Chain Management and Practice
In corporations today, the cooperation through sharing information with various businesses – retail, wholesale, logistics center, the plant and part suppliers – is essential along with internal management innovations.

This course discusses the optimal design of the general task process – purchase, order management, inventory management, supply contracts, integration of supply chains, design of supply chains, delivery promise, on-time delivery and price policy – management methodology, calculation of results and evaluation index.

ⅡS327 Automation Systems and Practice
Students will understand the principle and characteristics of constituents, function and operation of automated machines using various automation systems in a real industrial society, and develop the ability to design and analyze production automation systems.  Students also develop the ability to analyze and evaluate the contribution of automation from an economic, social and humane perspective and appropriateness of automation through programming, debugging, calibrating, monitoring and controlling a real system. Also, students participate in practices of assembly and testing of automated products using network controllable robots, computer vision systems and diverse sensors.
IIS328 Manufacturing Process Control
The main subject of this course is the concept, technology and application of manufacturing systems controlled for the computer or PLC. Moreover, this course deals with various automated machines, sensors and distributed control systems linked to PLC and interface. The design and practice of the PLC program is focused on the design of logical control systems of the manufacturing process. Students study the serial communication, control communication and information network as the means of communication in various manufacturing sites and learn the operation model that incorporates the monitoring of manufacturing operation systems and a logical physical model. 

ⅡS329 Digital Manufacturing System
Students learn the theories, methodology and technology of creating and using a digital manufacturing system, a model that integrates all the stages relevant to product development cycles from concept design, manufacturing and delivery.

ⅡS334 Work factor & Design Experiment
This course is an area that studies how to improve and design the best methods of working to improve the efficiency and safety of the work managed by humans on the work site. Students study various techniques for studying worker’s movements and measuring working hours.

ⅡS401 Industrial Information Project
This is a project based course that applies comprehensive knowledge of the industrial information system. Students participate in ‘as is analysis’, ‘induction of to-be’, business process reengineering (BPR), execution, evaluation, report and performance analysis of the project as a team.

IIS411 System Engineering
System analysis is the common field of supporting engineering, analysis and evaluation functions of all the systems in industrial engineering. Nowadays, the system analysis has become the foundational starting point for corporations or other organizations in searching for a method of business decision making. A large portion of new business techniques utilize system analysis.

Therefore, this course introduces the project management principles for system establishment, basic concept of system analysis, analysis and engineering techniques and develops abilities of applying this onto the industrial engineering domain.

IIS412 Intellectual Property Management
Intellectual property has become a key capability of corporations with the emphasis on the importance of intangible assets as a strategic business means. In this course, students study the basics of intellectual properties including industrial properties and copy rights – patent, the utility model, design and the trademark and discuss management issues related to creation, management and utilization of intellectual properties from a theoretical and practical perspective. Students develop capabilities to make their ideas as an intellectual property and to manage the intellectual properties strategically within the company, and understand the issues related to intellectual properties.
IIS413 Facility Engineering
The main subject of this course is TPM (total productive management) and predictive maintenance. TPM, the innovation activity of facility management, is an activity that pursues improvement of companies through reforming personnel and facilities. The ultimate goal of TPM is the creation of profits through enhancement of competitiveness for the company, and enhancement of facility management technology, original technology and reformation ability to increase its own values.
This course is focused on concrete cases of production facility organization, facility condition monitoring, and system management (automation / management). Moreover, the content of this course includes field trips in order to grasp major problems in today’s business.
IIS431 Usability Engineering
In this course, students study the methodologies of evaluating how easy it is when a product or service is used to achieve a certain purpose.

Students develop the function and design to enhance the efficiency, convenience and satisfaction based on physiological and mental theories.

ⅡS433 Reliability Engineering
This course discusses the general reliability techniques for the prediction of reliability, life span, analysis of distribution, enhancement of reliability for the optimization of parts and the system. That is, it is the study of application of reliability in the level of design, decision of component reliability, analysis of system reliability, level of reliability tests, data processing, trouble mechanism, acceleration life span test, load and intensity test, FMEA and FTA.

IIS434 Product Design and Development
The product development process is composed of the stage of understanding of a client’s demand, decision of design specifications, decision of product architecture, decision of part specifications, and optimization. In this course, students will understand these processes and experience designing and developing creative products.
Students propose creative ideas as a team, design among themselves and produce model products using RP and CNC machines.

The production of model products is executed within the given budget and students can receive help from professionals.

ⅡS435 HCI & Practice
In developing and designing computer H/W and S/W related systems in an information communication ubiquitous industrial society, interface technology engineering is an comprehensive academic area to establish the most compatible computer systems with high convenience and demand by pursuing user oriented designs that takes into consideration of human factors such as physiological, intelligent and emotional characteristics of people.
The subject of this course is human compatible ubiquitous application services, development model, interface design element and function technology, application domains such as ITS, telematics, telemedicine, M-RFID/USN application, VR and AR, hypermedia, multimodal interface, cyberspace and multimedia service systems.

IIS436 Strategic Management of Technology
The objective of this study is to provide basic and core knowledge of technology and management into the site of production as well as business by developing business minds and strategic thinking.

Students understand the essence and contents of industrial innovation on an industrial level, develop basic knowledge of the entire cycle of technical management from establishing strategies, technology planning, acquiring technology, R&D management and technology commercialization.
Moreover, students will understand technology management from the working-level perspective through case studies of domestic and international companies and apply the studied methodologies on to the major technology innovation cases to develop the ability to associate theory with reality.

Engineering Internship1-4
In the period of one semester or during vacation, students experience various industrial engineering related tasks as a full time employee under consultation between the company and the professor to develop on-site adaptability and seek employment opportunities.

The level of achievement is evaluated both from the company manager and the professor.

Division of Chemical and Materials Engineering
Introduction
Modern civilization is the result of industrial development of mechanical, electronic and chemical engineering using inexpensive and abundant energy and various materials. Therefore, for civilization to grow constantly, various product manufacturing processing technologies should be developed constantly using new energy sources and materials.
New material and process technology is taking a core role in IT, NT, ET and replaceable energy in the future of industry.

The Division of Chemical and Materials Engineering area is a division that conducts education and research related to new material, energy and processes. There are two departments of Chemical Engineering and New Materials Engineering. The two departments have an organic association in their research and experiment facilities and education curriculums for concrete educational background, both in theories and experiments, to develop capable engineers and scientifically competent graduates equipped with professional knowledge and the problem solving ability.
Department of Chemical Engineering
Introduction to the department
Chemical engineering is one of the infrastructures of industry that produces chemical products that apply the basic principles of chemistry. It is a creative activity in chemical technology that is related to new processes and designing new devices required in production. The goal of this department is to educate basic academics for these creative activities and develop chemical technologists and engineers as process engineers who play a key role in the development of chemical engineering.

To become a competent technologist and engineer, it is also necessary to foster the character of the individual to respond actively to our ever-changing society and technology, in addition to the willingness to accept full responsibility and to adhere strictly to occupational ethics.

Since the education objective of the department is to develop high quality technical human resources and scholars with creativeness and adaptability, we’ve designed our curriculum to develop the application of engineering problems and knowledge of chemical processes in a broader sense. The research area of the professors is also diverse, including expertise from chemical engineering related processes – thermodynamics, transfer, reaction engineering, separation process, high polymer engineering, process control and design, and device and plant engineering – as well as new complex materials, replaceable energy, environment, microorganism separation and purification, and supercritical fluid. The independent Chemical Engineering Hall (approximately 5000m2) and Laboratory Ward (approximately 1650m2) are equipped with the newest high technology device rooms, central storage room for chemicals and parts, and the chemical engineering computer room.
Course Description
CHEE201 Chemical Engineering Laboratory 1
Students learn the basic principles of physical chemistry and organic chemistry through experiments.

CHEE202 Chemical Engineering Laboratory 2
Students learn quantitative and qualitative analysis related to physical and organic chemistry.

CHEE203 Physical Chemistry
The subject of this course includes the laws of thermodynamics, phase equilibrium, response equilibrium and surface thermodynamics.

CHEE204 Organic Chemistry
This course is about the properties of organic compound and basic theories.

CHEE205 Material and Energy Balances 1
Students study engineering unit system and process principles related to material and energy balances.
CHEE206 Material and Energy Balances 2
This course is related to the interpretation of complex system of the material and the energy problems.

CHEE211 Chemical Engineering Thermodynamics 1
Students study basic laws of thermodynamics and thermodynamic interpretation of chemical processes.

CHEE212 Process of Fluid Mechanics
The subject of this course is interpretation and engineering related to the theories, processes and devices of fluid mechanics.

CHEE222 Introduction to Creative Engineering Design

This course provides elementary directions for the new students in chemical engineering and practices on basic engineering designs.

CHEE311 Chemical Engineering Laboratory 3
Students experiment with unit manipulation related to fluid mechanics and thermodynamics.

CHEE312 Chemical Engineering Laboratory 4
Students experiment with unit manipulation related to material transfer.

CHEE313 Chemical Engineering Mathematics
Students study mathematical techniques required in interpretation of chemical engineering problems.

CHEE314 Process of Mass Transfer
The contents of this course include interpretation and design of processes and devices related to the material transfer.

CHEE315 Reaction Engineering 1
This course discusses the design and interpretation of reactors based on both sides of chemical reactions, reaction device and reaction speed.

CHEE316 Process of Heat Transfer
The subject of this course is heat transfer theory, and the interpretation and design related to chemical processes and devices.

CHE317 
Reaction Engineering 2
Students study the design and interpretation of reactors that are based upon the reaction device and reaction speed within the multiphase reaction system.

CHE318
 Chemical Engineering Thermodynamics 2

The contents of this course include chemical equilibrium, phase equilibrium and thermodynamics of the solution.

CHEE319 Polymer Engineering
This course discusses the concepts, synthesis and physical properties of polymers.

CHEE321 Process Control
This is a study of the method of engineering control systems based on the principle of process control.

CHEE322 Process Design
This course is concerned with basic principles of the chemical process design and writing the diagram of chemical process flow.

CHEE331 Energy Engineering
Students study energy conversion, storage, transportation and rational utilization.

CHEE411 Chemical Engineering Laboratory 5
Students experiment with the process principles learned from the unit manipulation, the reaction engineering, the process control.

CHEE412 Chemical Engineering Laboratory 6
Students experiment with the process principles learned from the unit manipulation, the reaction engineering, the process control.

CHEE413 Transport Phenomena
Students study the theories and process interpretation of momentum, energy and material transport.

CHEE414 Separation Processes
The content of this course includes theories and process of various manipulations with material transfer, and interpretation and design related to the device.

CHEE416 Polymer Processing
The subject of this course is the theories and engineering interpretation of processes and devices for polymers.

CHEE421 Comprehensive Design in Chemical Engineering
In this course, students participate in basic concept, engineering method and engineering practices for comprehensive design of the chemical plant.

CHEE422 Chemical Plant Design
This course is about the mutual relationship between economic and technical factors, and engineering techniques of the chemical plant.

CHEE423 Process Safety Engineering
Students study the management techniques for the safety of chemical processes.

CHEE439 Numerical Analysis in Chemical Engineering
The subject of this course includes the mathematization of a chemical phenomenon and numerical analysis to solve it.

CHEE432 Modeling and Simulation in Chemical Engineering
This course discusses the modeling and interpretation techniques of the chemical process.

CHEE433 Particulates Engineering
The content includes the interpretation of processes and device engineering that includes particulates such as separation of particulates, and filtering and grinding.
CHEE434 Biochemical Engineering
This course is about the basic principles of bioscience and its industrial applications.

CHEE435 Process Engineering in Microelectronics Fabrication
This course includes the interpretation of the relationship between basic principles, manipulation conditions and performances in the microelectronics process.

CHEE436 Special Lecture in Chemical Engineering 1
This is a study of the new areas of chemical engineering. 
CHEE437 Special Lecture in Chemical Engineering 2
This is a study of the new area of chemical engineering. 
CHEE438 Environmental Chemical Engineering
This course is about the chemical engineering approach to the cause of environmental pollutions and the handling of environmental problems.

Department of New Material Engineering
Introduction to the department
The material is often compared to rice in the industry. It is the basis for all areas of industry. Material engineering is an area that develops, manufactures and applies various materials required in the industry, namely, mechanics, electronics, electricity, chemical engineering, environment and construction. It is not an overstatement to say that the role of materials is one of key player in technologies leading the present and future, such as electronics, automotive, microelectronics, super conductor and nano technology.
In the Department of New Materials Engineering, instructors teach the mechanical, physical, electronic and chemical properties of general materials in relation to the microstructure inside the material and, at the same time, develop the basics and abilities in students to design microstructure through manufacturing and process the material, and study their properties and applications.

Graduates from our division can go into various areas in the industry – material specializing companies, electronic/electricity company, automotive, mechanics company, compartment companies dealing with cast/forge, powder, or further advance to domestic or international graduate schools to take an academic path.
Due to the future-oriented inclination of materials, the demand in the research and development area is huge and in many cases, graduates from our department take part in  the development of the industry.

MSE100 Understanding of Chemical Engineering and Material Engineering
This course aims to help students with their university studies and future decisions through a general introduction to chemical engineering and material engineering.

MSE200, 201 Principles and Properties of Materials 1, 2
The physical, chemical, mechanical and electronic properties of the material are determined by the microstructure inside the material. In this course, students study the basic knowledge required in understanding general properties of the material and mutual relationship of the microstructure through solid structure of the material, structure defects, phase equilibrium and theory of speed. This course aims to associate this basic knowledge with various properties of the material, and establish the relationship between the internal structure and the property. Furthermore, students develop engineering abilities in areas such as synthesis and processing of materials with various physical properties – metal, ceramic and microelectronics.
MSE202 Thermodynamics of Solids
Based on the first and second law of thermodynamics, students will understand the concept of free energy and entropy, study the properties of air and reactions of air and solids. This course teaches the ability to make thermodynamic interpretations on anodes by understanding the phase equilibrium and phase diagram on primary and binary separation.

MSE203 Physical Chemistry
Students study the phase of materials, first and second law of thermodynamics, free energy and entropy, kinetics of molecules, chemical equilibrium, the behavior of liquid, phase diagram, electronic chemistry and ionic balance.
MSE204 Phase Transformations in Solids
Based on the basic theories of metal thermodynamics and diffusion theory, students make theoretic interpretations on the liquid-solid phase transformation, solid-solid phase transformation and no diffusion phase transformation. Students also study basic theories with the example of coagulation, education transformation and martensite transformation.
MSE205 Materials Engineering Laboratory 3
This is an experiment course for seniors of the department of new materials. It covers the measurement of properties, processing technology and effect analysis through the experiments related to metals.

MSE205 Materials Engineering Laboratory 4
This is an experiment related to ceramic, nano material and electronic materials excluding metal material. It covers the ability to experiment and analyze the result of material properties, basic synthesis and molding.

MSE205 Materials Laboratory 1
Students practice with basic materials.

MSE206 Physics of Solids
This course teaches the basic solid physics concept for the physical property of the material. In particular, students learn matters of thermal, electric and magnetic properties and general theories of solid physics from the material engineering and practical perspective.

· The second electronic properties: electron theory of metals, band theory, microelectronic p-n conjugation, thermal microelectronics, superconduction

· The third magnetism and ferroelectricity: ferromagnetic order, ferromagnetic, domain, ferroelectricity, ferroelectric material, piezoelectrics

MSE207 Phase Equilibrium
Students will understand the basics of the phase equilibrium of alloy and study the phase transformation due to the composition and concentration of alloy. This course also covers the relationship between the change of microstructure due to phase transformation and the change of physical and chemical properties.

MSE301 Materials Processing
Students will understand the basic theories and methods of traditional manufacturing processes (dissolving/refining, casting, molding and forging, powder metallurgy) and study the newly developed processes to have a general idea of the comprehensive material processing methods.
MSE302 Materials Laboratory 2
This course deals with the operational principles and manipulation methods of devices such as the digital meter, the potentiometer, the oscilloscope, the planimeter, the mass balance, the strain gage, the Wheatstone bridge and the pyrometer that are the fundamentals of measuring the properties of the material through microscope tissue observation, measurement of hardness, microscope photographs and making the solid structure model.

MSE311 Structure of Solids
The material used in various industrial fields and living environments must have their required mechanical, electronic, magnetic, optical and thermal properties. From the material engineering perspective, these diverse properties are represented by the structure such as the solid structure and distribution phase of the solids. In this course, students study the representative structure and characteristics of materials applied in many areas of engineering, i.e. mechanical, electronic, architecture and environment.

MSE321 Mechanical Behavior of Materials
Students will understand the macroscopic mechanical properties of the solids in relation to microscopic inner structure and study the basics of dislocation theory, various reinforcement theories of metals, destruction and stress, and the creep on high temperature.

MSE322 Electrical and Magnetic Properties of Materials
Students will understand the structure of solids and behavior of electronics inside the material and learn the difference of electrical properties of each material. Students will also understand the thermal and optical characteristics closely related to the electrical property, become familiar with the basic properties of electrons, and study the origins of magnetic properties and basic of superconduction.

MSE323 Chemistry of Solids
This course deals with the electrical and chemical interpretation of oxidation and reduction reactions and the electronic and chemical energy conversion mechanisms. As an application of the theory, it also covers the thermodynamic, electric and chemical properties of the battery, the material of electrodes, electrolyte material structure, and properties and selection.
Students will become familiar with the basic concept of electric chemistry, analyze the corrosion process of metal materials, and discuss the possibility of anti-corrosive processing in response to corrosion theories.
MSE331 Plastic Deformation
The plastic deformation course teaches the interpretation of behavior of plastic deformation from the mechanical perspective under the material stress. It is a mandatory course in manufacturing various shapes and properties of products.

Students study basics of plastic transformation process such as casting, rolling and plate molding, and cutting which applied the basic theories of mechanical characteristics and deformation of materials, and plastic deformation.

MSE332 Foundry and Solidification
Based on the  an understanding of the behavior of the molten metal, solidification and gas, this course deals with the properties of molding sand, model design, mold production, types of foundry defects and plans for defects. This course also explains the solidification of metal and alloy in the liquid and study the process of solidification, and distribution of alloy particles and impurities.
Students study the introduction and theories of computer interpretations and predictions on the new melting techniques, cold rolling and annealing, production of high purity metals, the squeeze casting and solidification.

MSE334 Heat Treatment
This course explains the relationship between the structure and property transformation from the heat treatment, phase transformation theory, interpretation and application of phase equilibrium diagram, heat treatment method for iron alloy and nonferrous alloy, management of surface reinforcement and heat treatment process.

MSE335 Metals and Alloys Design
This is a course that provides an understanding of theories related to surface treatment and welding of metal materials through actual experiments. It deals with electrode potential, vacuum plating and evaporation, welding and welding structure test, and welding-bonding test.

MSE336 Ceramic Processing
Students study the new important material, the ceramic and various inorganic solid materials. The subject of this course is the structure and properties of the ceramic material, basics of ceramics process and the design of ceramic materials.

MSE337 Ceramic Materials Design
This course covers the synthesis and property measurement of the synthesis of ceramic particles, sintering, heat analysis of inorganic materials, electric properties of electric ceramic material, defect chemistry of solid solution and synthesis of porous glass to study the inorganic material manufacturing process and property measurement method.
MSE338 Electronic Materials Processing
Students study the principle and examples of processing technology of electric materials as the main application for the next generation material. The recent trend of material processing is the manufacturing of parts using the ULSI or nano sized material. This course teaches the processing technology, particles and the manufacturing process of the parts for these.

MSE411 Materials Characterization 1
After becoming familiar with the basic theories of solids and X-rays, students study X-ray diffraction method and theories (Laue method, Debye-Scherrer method, diffractometer) as well as the principle of X-ray diffraction in many areas such as single crystal orientation, rolling structure, the lattice constant, the phase diagram, chemical analysis and remaining stress.

MSE412 Materials Characterization 2
This is a course that introduces the method of observing and analyzing the organization of materials using the microscope. Students study interactions between electrons and solids, upsurge of electron microscope, electron diffraction, the theory of contrast and vapor deposition.
MSE431 Powder Materials Engineering
Students study the production theory and reality of powder, the theory of pressing and sintering process, the characteristics of materials, and the characteristics of powder processing method.

MSE433 Surface Treatment
This course covers the theories of diverse phenomenon related to wet surface treatment comprising basic theories of electric chemistry and alloy. After familiarizing basic theories related to surface treatment, students study principles and characteristics of various vapor deposition methods.

MSE434 Metal Processing Design
Students get hands-on experience applying knowledge learned from the lectures through experiments. The content of this course includes changes of material properties as a result of the solution casting, solidification and the solution treatment, processing treatments and manipulation such as rolling, production of powder, molding, sintering, and production of complex materials.
Also, the realistic knowledge of casting includes the experience of dissolving technique, making castings and comparison of precision casting, sand pattern and metal pattern, processes and contents on the general area of materials of alloy.
MSE437 Electronic Materials Design
The objective of this course is to facilitate understanding of the basic characteristics of electric materials and the principle of its measurement methods.

The contents include level of electric conductivity, basic measurement of the Hall Effect Ohmic that is used widely in the production of elements, and Schottky conjugation. Moreover, it includes the comparison of physical and chemical characteristics of many widely used materials including silicon and gallium arsenide.

MSE438 Thin Film Processing
As part of future technology, nanotechnology, students become familiar with the molding technology of laminating thin layer onto the material. The main technology includes  vacuum depositions methods (PVD, CVD), basic theories of Sol-Gel technology, coating device, and effect of process variable in terms of properties and appearance of the material.

MSE441 Structure and Properties of Alloys
This course gives an insight into the relationship and general purpose between the organization and properties of various types of iron materials and nonferrous materials, which are the most important material in engineering, and various processing methods for the quality enhancement of these materials.

MSE443 Magnetic Materials
Students study the original properties of various types of magnetic materials that are used widely in the engineering industry in association with the crystal structure and electric characteristics of materials.

Students become familiar with the types of soft and hard magnetic materials, and the characteristics and application of each material. It includes the understanding of applications of the bulk type as well as the film type.

MSE444 Semiconductor Materials
The subjects of this course are silicon and compound semiconductors that can be used as a material for semiconductor, and wide-ranging electric, magnetic, optical and thermal properties including oxide and polymer semiconductor materials from the perspective of molecular structure and electron band structure.
Also, students study the high frequency principles using these in relation to the selection and design of the material.

MSE209 Creative Engineering Design
As an introductory material engineering design, the content of this course is composed of the study and presentation of team projects with the subjects that are around the corner. Students develop a basic attitude as an engineering student who can find the creative solutions to problems and participate in cooperative competitions, developing effective ideas through several types of design homework, presentations and competitions.

MSE448 Material Selection and Design
The importance of material engineering is the material design technology of maximizing existing functions of the material and techniques of selecting optimized materials required in diverse engineering fields and industries. This course provides the optimal selection method of materials that can be used in many engineering and industrial fields and design techniques to enhance the functions of materials.
MSE312 Structure and Properties of Ceramics
This is the study of structure and physical properties of ceramic material. Students first look at the solid structure of various ceramic materials and study the relationship according to the change of the microstructure.

MSE446 Structural and Functional Ceramics
Students study engineering ceramics and functional ceramics in new ceramic materials. In this course, engineering ceramics and functional ceramics will be studied. For engineering ceramics, environmental resistance and strength, and toughness will be studied from the perspective of high temperatures and machinery. For the functional ceramics, non-crystalline substances will be focused on from the perspective of glass. Also covered will be glass for optics and information communications, bio-ceramics, and the material properties and processes of environmental material ceramics.
Division of Applied Chemistry and Biotechnology
Introduction
The division of applied chemistry and biotechnology is a division that consolidates the applied chemistry major and biotechnology major responding to the trend of modern science which promotes the synergy of integration.
The main focus of this division is to preserve the characteristics and strength of applied chemistry and biotechnology but further concentrate on the research and education of integrated academic areas such as polymer engineering, cosmetics engineering, nano medical and biophysical energy engineering. Graduates from this division advance into the areas of polymer materials, medical and pharmaceutical materials, and the functional new materials by studying the elementary phenomenon on a molecular and nano level and precise control methodology. Moreover, graduates from biotechnology play leading roles in medical and pharmaceutical engineering, food engineering, new bio material industry and biomedical engineering on the basis of knowledge of living organisms and biotechnology required in engineering use.
Course Description
CBE213 Introductory Design for Engineers
The objective of this course is to familiarize students with the important concepts of the engineering process, the function and the size, analysis report of output and measured data, product development design, task analysis design and teamwork technology. Moreover, students participate in small team projects and individual projects to develop problem solving abilities and team-work technology.

CBE221 Molecular Biology
To understand the life phenomenon in cells, the basic unit of living organism, this course teaches genetic information materials, the synthesis and regulation of proteins, and cell propagation organs from a molecular level. Furthermore, students learn the structure and physical and chemical properties of nucleic acid and proteins, transfer and detoxification process, as well as gene transcription mechanism at a molecular level.
Students will be able to understand the living and genetic phenomenon from molecular biology and this course will be the basis of genetic engineering, genomics engineering, protein engineering and metabolic engineering.

CBE231 Organic Chemistry 1
The main subject of this study is the properties and basic theories of organic compounds as the basis for the general area of organic chemistry.

CEB232 Physical Chemistry1
The content of this course includes the concept of thermodynamic laws, the phase equilibrium, the chemical equilibrium of the gas phase, the chemical equilibrium of the liquid phase and surface thermodynamics.

CBE233 Organic Chemistry 2
Based on knowledge obtained from the Organic Chemistry 1 course, this course deals with the synthesis, reaction characteristics and reaction of functional groups of organic compounds.

CBE431 Instrumental Analysis
The main subject of this course is the theories of device analysis methods, especially, various spectroscopic analysis methods, separation methods, and polarography and the potentionmetric methods.

CBE222 Biochemistry
Students will understand the structure and chemical, physical characteristics of components comprising our body – protein, nucleic acid, lipid and carbohydrates –  and study decomposition and synthesis interaction path, energy balance, and accompanying control functions within our body.
CBE234 Polymer Science
The subjects of this course include the basics of general physical, mechanical, optical and electric properties in relevance to the concept, characteristics, synthesis of polymers, rheology of polymer solutions, structure of polymer substances and orientations.

CBE242 Biotechnology Calculations
The objective of this course is to enhance the basic engineering calculation abilities of students in undergraduate courses. In detail, the contents include the basic concept of engineering calculations, understanding and manipulations of engineering units, error control and expression of empirical data, visualization of data, the concept and application of mass balance, the concept and application of energy balance, phase concept and humidity concept.

CBE313 Introduction to Nanotechnology
This course deals with overall understanding of nano technology
CBE314 Design of Nanomaterials
The objective of this course is to help students understand the structure and nature of nano electric materials, nano optical materials and nano magnetic materials among the application areas of nano material technology and to design the materials according to required physical properties. Moreover, this subject aims to facilitate understanding of the electric, optical and magnetic features as well as basic properties of nano materials and to understand the design process of nano materials.
CBE332 Application of Natural Product
Students study the characteristics and application of natural organic compounds.

CBE333 Inorganic Chemistry1
Students study the characteristics and application of natural organic compounds.
 
CBE335 Chemical Reaction Kinetics
This is a systematic study of the theory and experimental methods of the reaction speed in chemical reactiona.
CBE342 Inorganic Industrial Chemistry
This course deals with the basic principle of physical properties and synthesis of inorganic compounds systematically in terms of thermodynamic, molecular kinematics, reaction speed and crystal characteristics so that students can understand how such principles are used in actual processes.
CBE341 Polymer Synthesis
Students study several polymer synthesis methods such as radical polymerization, axial polymerization and interface condensation polymerization.
CBE336 Biomaterials Chemistry
The objective of this course is a comprehensive understanding of polymer body materials, artificial organs, tissue engineering and drug delivery system.
CBE337 Medicinal Chemistry
Students study the plans for new medicine and metabolism of drugs.
CBE433 Industrumental Analysis Laboratory
This course introduces devices widely used in chemistry and the student conducts analysis of the substance using these devices.
CBE331 Organic Industrial Chemistry
The objective of this course is to facilitate understanding of the unit process of organic reaction and to learn the overall areas of organic chemistries used in the spice industry, bio technique, medicine/agricultural chemicals, oilpaper, dyes, coal chemistry and petrochemistry.
CBE437 Organic Synthesis Chemistry
In this course, students learn the synthesis reaction mechanism of organic compounds, experimental synthesis method and develop basic abilities for their practical use. This course focuses on the metathesis reaction, the removal reaction, the additional reactions and carbonyl compounds.

CBE432 Organometallic Chemistry
Students become familiar with recently developed basic knowledge of reactivity, method of formulation and type of organic metal compounds and applications.

CBE434 Green Chemistry
This course introduces the fundamentals of chemistry related to the environment.
CBE441 Catalytic Reaction Engineering
In this course, students participate in detailed interpretation of the basic concept of catalyst reaction, that is, the absorption and surface reaction speed, and observe methods to check the feature and production of catalysts.
CBE436 Chemical Materials Technology
Students study the semiconductor chemistry.

CBE435 Inorganic Chemistry 2
Based on Inorganic Chemistry1, students learn the nature of the transition elements and the typical elements from the periodic table. The course aims to help students to understand the physical properties and chemical characteristics of the inorganic compound and to develop abilities of inorganic compounds such as advanced materials or coordination chemistry based on the knowledge of reactivity and mechanism of inorganic compounds.
CBE442 Polymer Property
This course deals with the thermal transition phenomenon, types and structure, viscoelasticity, elasticity of bulk polymer.
CBE443 Fine Chemistry Separation
The main subject of this course is the chromatography theory required in separation and analysis of various organic compounds. Students learn several types of chromatography based on the theory. Moreover, students study the devices required for structural analysis of new organic substance, basic principles of such devices and analysis of spectrum.
CBE321 Cell biology
Based on the knowledge in molecular biology and biochemistry, students study the structure, function and characteristics of micro organs in the cell, as well as mass transfer, cell differentiation, apoptosis and cancer generation, signal transfer between cells and cell adhesions.
CBE326 Immunology
Immunology is the science that effectively describes the main features of immune cells focusing on the immunity mechanism of our body against the invasion of antigen from outside as well as the main concepts of biochemistry and cell biology. Students will learn the characteristics of antibody protein, basic principle and theory of immune reaction, in relation to the antibody and antigen, the immunity mechanism by infection of immune cells (B cell, T cell) as well as hypersensitive reaction. In addition, students grasp immune biological knowledge of the mutual perception mechanism and the signaling mechanisms among cells.
CBE322 Microbiology
The objective of this course is to provide basics of diverse application areas that use micro organisms and to utilize basic knowledge of relevant areas through understanding comprehensive basic concepts of structural function of microbe, growth features, energy metabolism and gene classification of microbes. This subject is a compulsory course for students who want to advance into the major of bio engineering since utilization of microbes is a large part of the BT area.
Basic knowledge of biology is required in the curriculum and it is desirable to take this subject after biochemistry. This subject provides basic knowledge required for understanding applied microbiology to be taken later. After completing this course, the students can have basic insights into overall microbiology and may play leading roles in the wide range of areas related to the major of biotechnology directly or indirectly related to microbes. Contents of this subject include the structure, feature of microbe cells, growth, nurture of microbes, suppression of growth, metabolism microbe genes, virus, classification and main group, mold and industrially important microbes. 
CBE222 Biochemistry
Students will understand the physiochemical feature of elements that form the body, their metabolism and control, and become familiar with basic knowledge of all areas related to the organism. 
CBE328 Applied Microbiology

The main component of organisms used as a tool in biotechnology is the microorganism and enzyme obtained from the microorganism. Hence, the objective of this course is on the understanding of principles and actual technology that uses diverse characteristics of basic microorganisms studied from Microbiology. The major focus is on the industrial production of various useful substances using microorganisms. Therefore, the understanding of applied microbiology is directly associated to the general area of biotechnology and it can be applied to many areas from enzyme engineering, fermentation engineering, microorganism engineering and environment engineering.
The main scope of this course is the screening of new materials to obtain large quantities of metabolites, development of strain and industrial medium, as well as the basic principles on the condition and process to produce antibiotics with high added value, main metabolites from microorganisms, organic acid, nucleic acid, amino acid, enzyme and biopolymers. 

CBE329 Food Chemistry
This course deals with the ingredients (general and particular) of food, their properties and structures, and the chemical changes occurring from cooking, processing and storing. It also studies the physical properties and changes of food ingredients. This is a compulsory course for students wishing to advance into the food industry which takes up the biggest portion of sales in the BT industry.

It is desirable to take this course after biochemistry and it provides the basic knowledge required for scientifically understanding the food processing science to be taken in the future.
After the completion of this course, students are equipped with basic insights on food chemistry and will be able to play leading roles in new product development and quality management in biotechnology related areas.

The content of this course includes the food and moisture, carbohydrate, gelatinization / retrogradation / dextrinization of starch, fat, deterioration of oil and fat, protein/amino acid, food protein, mineral in foods, vitamin in food, enzyme and food, color of food, browning of food, smell, tastes of food, poisonous materials related to food, physical properties of food and food additives.
CBE344 Food Engineering
The main objective of this study is to strengthen the ability to apply the engineering principles of unit operations of bioengineering to the food processing as well as to the general chemical processes.

Especially, this course concretely implements the engineering concept of the core content of unit operations of bioengineering to students in the division of biotechnology to gain the knowledge required in working in the industry or research institutions.
In the 1 credit assigned for the design, students deal with the process and the system required for the bioprocess (heating, cooling, drying, concentration, refrigeration, sterilization).

CBE345 Enzyme Engineering
This course deals with the comprehensive areas on the utilization of enzymes which takes an important position among bioengineering products. It introduces the basics of enzymes, various methods for enzyme production, and teaches separation and purification of enzymes, and industrial applications. It also covers the enzyme reaction speed theory, principle and method of immobilization, and the basic principle of enzyme engineering.
CBE325 Genetic Engineering
The area of genetic engineering is concerned with the technology of gene manipulation. The basic contents for gene manipulation are discussed in molecular biology. In genetic engineering, the technologies for gene manipulation are as follows: DNA preparation, vectors system transferring the genes, enzymes for gene manipulation, methods of injecting manipulated genes to the host cell, methods of finding genes, basic research methods utilizing genes, and industrial, medical, agricultural and the medicolegal methods of genes.
CBE327 Engineering Manipulation of Eukaryotic Cells
The size of the global market originating from eukaryotic cells such as animal cells exceeds 20 billion dollars which is three times the total global market for antibiotics, amino acids and vitamins produced from traditional microorganism fermentation.

It is predicted to grow constantly in the 21st century. 
Therefore, numerous corporations in many advanced countries are in close competition in developing products originating from the eukaryotic cell such as animal cells.

This course covers overall contents of industrial application, production of useful materials and cultivation of such cells according to the importance of medicine derived from eukaryotic cells. The subject of this course can be classified into two sections: cultivation of animal cells; and cultivation of plant cells.

In the cultivation of animal cells, this course deals with the comprehensive knowledge and industrial applications related to cell cultivation for the production of depressants, diagnostic reagents, interferon(IFN), human growth hormones, single clone antibody and vaccines and high added-value protein agents expected in the 21st century.
Additionally, this course covers comprehensive utilization technology, mass cultivation technology and basic cultivation technology for vegetable cell cultivation which has become popular with the recent development and commercialization of new function substances, antibiotics and anti-cancer medicine.

It partly covers ‘cytology’ in addition to the cultivation of animal and plant cells. The essential basic knowledge is added from cytology.

The content on stem cell cultivation, which is a hot issue now, is also covered.

Particularly, more in-depth contents such as application technology and commercialization of stem cells are also included. Furthermore, utilization in the cosmetics industry is promoted through the understanding of human skin cells.

CBE323 Protein Engineering
This course explores protein, as a final substance produced from the genetic information and the substance that controls many physical and chemical reactions of life from a molecular level. It introduces the approaches of application research in basic research areas such as molecule evolution along with the production of industrial proteins.

For this purpose, students in this course acquire in-depth insights on protein engineering that are widely used for prevention, treatment and diagnosis. To understand protein engineering technology, it provides in-depth lectures on the structure, folding and stability of the protein. Moreover, it deals with library production for improvement of physiochemical and biological features of protein and various display technologies (phage display, bacterial display, yeast display, ribosome display, and RNA display), reasonable protein design technology focusing on the protein structure and technology of directional protein technologies. It also covers the introduction of therapeutic antibodies that are most frequently developed as a treatment protein. After the lecture, the students conduct a design project of determining and improving the target protein. This course is intended to broaden the perspectives to the overall industry of biotechnology through familiarizing the protein engineering technology used in the bioengineering industry.
CBE423 Microbial Engineering
The objective of this study is to facilitate understanding of the types and characteristics of microbes related to food based on the knowledge of general microbes. The contents include the action of microbes in food, cause of food decomposition and microbe food poisoning. The understanding of food microbiology is the basis of food storage and hygiene and utilized as an important point of reference. Students study the engineering issues critical for the production of physiological active substances, vitamins, proteins, amino acids, enzyme and medical supplies using microbes.
CBE447 Bioseparations
The characteristics of bio products, generally produced in the bio industry are that it is diverse and it is produced in very low density. However, almost every final product demands a high level of purity. Hence, the process of separation and purification, particularly, the process of high purity purification process is essential and it is natural that the proportion of bioseparation (down-stream process) from the production cost of bio products is very high. Especially, in case of enzymes, nearly 80-90% of total production costs are consumed for bioseparation. Therefore, one can expect an economic increase through the optimization of this process. The bioseparation process is reviewed in 4 consecutive stages and students in this course will study the principles and devices relevant to these individual processes. Briefly, it can be summarized into 1) removal of insoluble 2) isolation of products, 3) purification, and 4) polishing. Despite being diverse and complex, there is a vast possibility of process optimization. There is a large demand in the bio industrial area; however, it relatively falls behind in Korea due to the lack of recognition. With the recent development of highly advanced bioseparation technology, its high contribution to bio engineering has been properly recognized, along with recognition that it is high-tech owing to continuous development of advanced bioseparation techniques.
CBE421 Proteomics
The other name for proteomics is proteome analysis. Proteome is a compound word for protein and genome. Proteomics refers to the research methods and techniques of proteome, that is, the research focuses on the representation of properties of protein, post translational modifications and combinations with other proteins. It is the area that can provide comprehensive understanding of the transformation process and formation of networks within the cells in relation to the formation of disease. In other words, the proteomics is a tool that supplements the gaps between the genome structure and in-cell behavior which studies the dynamic protein products and the interactions of the genomes. The problems of the genomics are as followings; First, there are no means to determine the functions of genetic products only with the base sequence, even if the genetic base sequence is disclosed. Second, the function in the cell is dependent upon the post-translational modifications although it reaches to a level of protein production. Hence, without the analysis of perfectly shaped protein, it is impossible to find out the functions in the cell. Third, the actual functional image of the protein produced by the mRNA of one gene differs widely in accordance with the cell, tissue, time and the manipulators. Therefore, it requires the tools and the systems for analyzing this according to physiological changes. This is the proteomics. 
The objective of this course is: first, to obtain the most direct methods of making quantitative measurements of the protein representation within the function; second, to make precise observations of the changes of representation phases of the protein changes due to the biological disturbance; third, to disclose the ultimate image of in vivo gene representation; and fourth, to understand the linkage between genes, proteins and diseases.

CBE446 Food Processing
This course offers general knowledge of food production and storing methods that increases the term of storage and palatability by changing food ingredients physically, chemically and biologically. That is, it is concerned with the materials of food processing, the basic theory of food processing, the reality of the food processing processes, and the understanding of physical, chemical changes, properties and tissues of processed products, storage and distribution of food processing. Students learn about the fields of food production with the ability to develop new processed food products through product design and manufacturing process design.
CBE422 Genomics
This genomics course introduces wide ranges of knowledge and methodology on genomics that conveys genetic information of diverse species, and its applications. Therefore, students will also be introduced to the proteomics concerning the proteins which the genes are functionally represented as well as the technology to discover genomes of various species associated to genomics, and the content of analyzing the discovered genomes and search for useful knowledge. This course also covers the comparison of various genetic base sequencing for deciding genome base sequences, and the analysis of genechips to view gene representation images, microarray, and protein chip analysis. In addition, this subject covers the bioinformatics that deals with the methodology of obtaining the DNA/protein sequence information from a wide database and analyzing multiple sequence alignments and structure functions. Students will perform a design project to learn the above contents.
CBE444 Bioindustry Quality Assurance
This subject deals with the theory and practice of food quality control of the food that takes over 80% of the BT industry based on sales in the domestic market, presents various examples related to quality for effective performance of related tasks and concrete quality control methods. For this purpose, this subject deals with food quality, standardization, food experiment plan and analysis, food tests, quality evaluations, the sensory evaluation, food preservation, claim processing, statistics quality control, sample tests, quality management, 6 sigma and ISO9000. This subject is actively recommended to students who plan to work in the areas related to biotechnology and is expected to raise their ability to adapt to the industry in the future.
CBE445 Metabolic Engineering
The emphasis of this course is on the overall theme of metabolism, but is not limited to this alone Students learn methods of measuring, interpreting and controlling the metabolism of the body. Students study the basic knowledge for the ‘customized microbe factory’ design through redesign, reconstruction and optimization process of the metabolites production path. Students will also examine the related areas of science and technology using metabolism engineering such as dissolution of environmental pollutants and a broad understanding of the strategy and engineering production technology of metabolites, precision substance substituting the petroleum, new physiological active substance from this redesigned and reconstructed customized microbe path. In detail, it is the area of basic and applied science where biology fermentation engineering, biochemical engineering and reaction engineering are combined with the principle and technology of biotechnology areas such as microbe physiology, applied microbiology and genetic engineering focusing on the metabolism of genome.
CBE411 Advanced Biotechnology Laboratory
Given the demands of the bioengineering industry and the education environment, the significance of experimental education becomes more and more important. Under this situation, the objective of this course is to provide a advanced experiment course with in-depth contents on basic experiments acquired from the courses given to lower grade students. Students develop their experiment ability and accumulate the experience of actually performing the research and development required for getting jobs after graduation.
CBE425 Molecular and Cellular Biophysics
By introducing the study methodology of physics or chemistry into study of the molecular phenomenon of biopolymer, the function regulation and structure of biopolymer can be understood at a molecular level after the interpretation of structure and function of main elements in the cells through spectroscopy, crystallography, mass spectrometry and electric physiology. Students will explore new phenomenon and various applications that recent biopolymer shows based on the knowledge of understanding the function and movement of biopolymer in the body.
CBE324 Comprehensive Design for Biomaterials
This course deals with the concrete contents the biopolymer system and the application process on the basis of biochemical knowledge.
CBE424 Industrial Biotechnology
This course is concerned with the development, license and commercialization of various biotechnology products such as recombinant proteins, DNAs, RNAs and vaccines. It is mainly concerned with the cGMP that is essentially required in medical product manufacturing, and the research and products in biomedical corporations in Korea. Moreover, to have hands-on experiences in advance in pharmaceutical product production, students participate in design projects that include overall processes from the development, production and license of biomedical products. Students broaden their understanding of the comprehensive biotechnology industry globally and domestically. This course is intended to widen their perspectives in job searching and advances into higher education levels and foster human resources who meet the demand from the biotechnology industry.
CBE343 Biochemical Engineering
The area of biochemical engineering is, in short, the application of biotechnology and engineering principles on the foundation of life science and the production of efficient BT products. In this course students learn the basic concept of biotechnology and engineering applied in the biochemical engineering. The contents of this course are ultimately the overall principles of bioprocess required in the BT industry. This course, essentially, is the elementary course to aid the understanding of cell engineering, bioseparation and purification engineering, food processing, enzyme engineering and fermentation engineering. This course consists of two large sections. In the first part, students learn the basic concepts of biochemical engineering mainly focused on the principles applied in biotechnology. Students study basic theories and applications that use bioreactors as well as enlargement and process controls. Additionally, it covers overall introduction and application on the areas with high potential for development such as genetic engineering, and animal and plant cultivation engineering. In the second part, the main focus is on the industrial technology. Students learn the basic concept and application of one of the three BT industries, the cosmetic industry. In this course, students become familiar with the engineering concept along with more in-depth knowledge of the basic concept and application technology of biotechnology and engineering and commercialization. Through this processes, students participate in discussions for engineering solutions that can affect society both globally and economically.

CBE438 The Principle of Engineering Materials

The material in engineering is the basis of all industries. Therefore, it is essential to grasp knowledge systematically. In this course, students study the structure and nature of inorganic chemical materials, in particular, the nature and balance of complete solid and incomplete solid, feature of electrons in the material, electric, magnetic and optical nature of bonding systematically. As a design element, students select one from electric material, magnetic material and optical material to study the theories and principles of required properties, and design the new material.

CBE444 Capstone Design for Chemical and Biotechnology
Students taking their major in chemical and biotechnology select the products related to chemical and biological industry based on the knowledge and theories learned through the curriculum up to the 1st semester of their senior year, and experience the whole process of product factory design from the design and development of the new product, the process design, assignment of machine and equipment, the review of validity (technical, economical), and a case study of existing design projects. It is a total design subject that covers the domestic and international trends of chemical and biotechnology industries, the importance of life-long education, ethics of chemical and biotechnology and hardware contents. Students complete a total design project to effectively achieve the results and raise the ability to apply the design theory to a design project through practices based on regular consulting and discussion with the professors assigned for each team.
CBE241 Unit Operation for Bioengineering
The purpose of this course is to develop the ability to understand and apply the physical/chemical phenomenon in a process that occurs at the industrial site of biotechnology and industrial chemistry. In this course, students learn several theories of operations on 3 basic mechanisms of mass transfer, heat transfer, and fluid statics as well as the nature of fluid, and learn the basic knowledge for the design of the related devices.
CBE211 Applied Chemistry and Biological Engineering Laboratory 1
This experiment course is the prerequisite major for the 1st semester of the sophomore year and aims to help students in the applied chemistry and biological engineering department understand and obtain various kinds of the latest experiment techniques in the area of applied chemistry and biotechnology. Students form a team, perform and analyze the project with the given experiment theme and technique, and discuss the results. In particular, students perform experiments directly focusing on which role they can endure and how applied chemistry and biotechnology are related to the core driving force of the growth such as NT, BT, IT and ET areas. It aims to grow interests for the applied chemistry and biotechnology of students and to provide in-depth learning for various areas of applied chemistry and biotechnology.
CBE212 Applied Chemistry and Biological Engineering Laboratory 2
This experiment course is the prerequisite major for the 2nd semester of the sophomore year and is open to provide the basic knowledge of the molecular engineering, molecular biology, genetic engineering and protein engineering through the experiments of applied chemistry and biotechnology for the easy and intuitively learning. Students perform the experiments as they learned in their textbook, supporting the theoretical knowledge and the technology for the experiment. Experiments include liquid-gas balance, reaction speed theory, viscosity measurement, solubility, classification and distillation, abstraction of the applied chemistry, as well as the basic experiments for the operation of genes with DNA, separation and analysis, feature of protein and DNA, the nucleic acid, identification using FACS, and microscope observation of various cells related to biotechnology.
CBE311 Applied Chemistry and Biological Engineering Laboratory 3
This experiment course is the prerequisite major for the 1st semester of the junior year and helps students expand the understanding of the foundational and applied areas of applied chemistry and biological engineering through in-depth experiments. Students experience the synthesis of organic compounds in the area of applied chemistry, directly perform experiments on theories related to organic chemistry and reactions learned in the textbook to have both the theoretical knowledge and the experimental methods. In addition, students study how to set the conditions for organic chemical reaction, and the separation and purification methods for organic compounds. In the area of biotechnology, students foster the ability to perform experiments on microbiology and enzyme engineering including feature and pure separation of microbes, basic principles of microbe growth, construction of recombinant microbes, production of physiologic active substances, separation and purification, measurement of enzyme activation, immobilization of protein, and measurement of yields.
CBE312 Applied Chemistry and Biological Engineering Laboratory 4
This experiment course is the prerequisite major for the 2nd semester of the junior year and helps students with applied chemistry and biotechnology, expands the understanding of the foundational and applied areas of food engineering, cell engineering and polymer engineering through in-depth experiments. Areas of applied chemistry include various types of polymer synthesis and analysis. Students will experience bulk polymerization, solution polymerization, suspension polymerization and emulsification polymerization methods and actually experience the radical polymerization and condensation polymerization learned theoretically. Students participate in the analysis of the structure through the NMR of the synthesized polymer, and the experiences the heat analysis and measurement of molecular weight through GPC and viscosity measurement. In the area of biotechnology, students will perform experiments on callus induction of vegetable cells, suspension culture, operation of reactor of vegetable cells, HPLC analysis of natural physiological active substance produced with cell culture, subculture of animal cells, measurement of a number of animal cells and the frozen preservation of animal cells. The latter part of the course includes an experiment on extraction of caffeine from green tea, measurement of viscosity of starch solutions, drying of apple pieces, enzyme browning, extraction of barley tea, quantization of vitamin C in orange juice, quantization of calcium in milk, measurement of fat contents in beans so that students can understand the principles of various experiments related to engineering and learn the handling and analysis methods of devices through actual experiments.
Engineering Internship1-4
Students will be dispatched to an industrial job site as full time workers during one semester or vacation and perform actual tasks related to industrial engineering assigned with the professors in charge. This will serve as an opportunity to adapt students to the job site after graduation and to explore a job opportunity at the companies. 

Achievements are jointly evaluated by the professors and the person in charge at the company.

Division of Environment, Civil and Transportation Engineering
Introduction
Since the beginning of civilization, the environment, civil and transportation have been closely related to humans. Environment, civil and transportation engineering is the field that makes human life environment clean and beautiful through creation, harmony and fresh ideas. In the division of environment, civil and transportation engineering, it integrates the city and transportation area, the social infrastructure construction area, the underground resource and water resource development area, and the hygiene and environment area. It is further classified into environment engineering, civil and system engineering, and transportation system engineering. Students accumulate complex knowledge of diverse areas to enhance the quality of life, and foster their dreams as professionals in environment, civil and transportation. Moreover, in each department, a panel of professors in research and policy establishment area of the government, the research institution and the corporation are responsible for key roles. Graduates from our undergraduate school can also go into public organizations, government and corporate research institutions, public corporations and private corporations, and many areas in society.
Department of Environment Engineering

Introduction to the Department
Environment engineering is a general area that studies solutions to environment pollutions as an inevitable by-product of industrialization and urbanization. Although the development of industry has provided bountiful and convenient lives to humanity, it also created humongous problems destroying some of our natural environment and changes in ecosystem are threatening the basic life of humanity. To solve these environmental problems, more professional and effective treatment of various pollutants generated in the industrial sites and living environment is required along with the development of specialists. In response to this, the objective of our department is to develop specialized technologists that are capable of investigating and finding solutions to the cause of environmental problems. That is, we are fostering environment specialists with professional knowledge of waste (sewage) disposal, management and treatment of wastes, treatment of air pollutants, the design of environmentally friendly products, life cycle assessment (LCA), sustainable development, global warming and environment impact assessment in order to find a way to preserve human and natural environment and simultaneously pursue sustainable development.
Course Description
ENV201 Environmental Chemistry
This is a course that deals with general chemical knowledge required in the environment engineering department. The content includes general chemistry, physical chemistry, organic chemistry, surface chemistry, nuclear chemistry and colloid chemistry
ENV211 Water Quality Analysis
Students learn the analytical and chemical theory and technology used to analyze the water quality and basic physiochemical properties of water.
ENV221 Introduction to Air Pollution
The subject of this course is the source of materials causing air pollution and their physical properties, as well as the meteorological factors related to expansion of this pollutant and models to forecast their concentration.
ENV271 Water Quality Analysis Lab
Students participate in the analysis of organic materials, inorganic materials and heavy metal that are generally present in the water and study the analytical methods of COD, BOD, TOC, DO, PCB, methods of sample collection, and the evaluation of analysis results.
ENV272 Air Pollution Analysis Lab
Based on the theories of air pollution, students analyze the condition of air pollution and study the pollutant sampling method and treatment methods.
ENV202 Chemical Process Principles
Students study the engineering unit system, unit expansion, chemical reaction formulas, principles, material balance, energy balance, material and energy balance required for the majority of environmental engineering.
ENV203 Computational Methods for Environmental Engineering
In this course, students develop the ability to derive the optimal operation conditions of air pollution prevention facilities and waste treatment using the computer and expand their understanding of linear programming and the differential equation.
ENV251 Environmental Microbiology
The objective of this course is to help students understand the characteristics and activities of microbes affecting the natural environment of humans. The content of this course includes microbes in the soil and water, the mutual interaction of microbes, the carbon circulation system, the nitrogen circulation system and the mass transfer system of nature by microbes.
ENV311 Physical Wastewater Treatment
This course deals with the chemical treatment process for the effective processing of various types of industrial water and wastes.
ENV312 Chemical Wastewater Treatment
This course deals with the chemical treatment process for effective processing of various types of industrial water and waste water.

ENV313 Biological Wastewater Treatment
This course deals with the biological treatment principle, process and design factors of wastes at factories containing the organic matters as well as the urban sewage. The theoretical assignments in this course are the biological kinetics and mass transfer with the activated sludge and biofilm methods as the main target.
ENV322 Particulate Control Device Design
Students study the design and operation techniques of industrial dust collectors, and design techniques for indoor ventilation systems. Students visit the urban waste incineration site, prepare and evaluate actual design drawing.
ENV331 Waste Management
Students study the types of wastes classified as general wastes among the wastes generated due to business activities or daily lives, laws and regulations related to wastes, source of origin, collection, classification, transfer, recycling technology, processing and disposal methods.
ENV314 Waterworks Engineering
Based on the course on biological water treatment and physiochemical water treatment, students learn the design of water treatment facilities and essential items following its construction

ENV315 Sewage Treatment
Based on the course on biological water treatment and physiochemical water treatment, students learn the design of sewage treatment facilities and essential items following its construction. This course also deals with the basic plan, related facilities, pump site facilities and sludge treatment facilities in addition to sewage treatment facilities.
ENV317 Water Quality Management
The content of this course includes the type and purpose of water resource, type of effects of water resource pollution, basic evaluation criteria of water management, management and purification capability of river, pollution of lakes and seas, treatment and prevention methods.
ENV321 Flue Gas Control Techniques
The focus of this course is about the chronology  to design and use catalyst incineration, thermal incineration and absorption tower and suction tower and scrubber, the device for treating industrial harmful gas. It will develop the ability to design and diagnose air pollution prevention.
ENV351 Environmental Ecology
Students will have the opportunity to consider the impact of environmental factors on the shape and the function of organisms. Especially, it deals with the correlation between environment pollution and ecosystem originated from modern society.
ENV371 Physical Water Treatment Lab
Students become familiar with the treatment process and basic principles learned from physical water processing through experiments.
ENV372 Chemical Water Treatment Lab
Students become familiar with the treatment process and basic principles learned from chemical water processing through experiments.
ENV411 Industrial Wastewater Treatment
Students will understand the processing process of various industrial wastes, the main source of water pollution and participate in the actual design process. It is a design course that utilizes the knowledge gained from the basic course of the environmental engineering in lower year classes. Students select and design the treatment processing most suitable for achieving the environmental standards of each waste by totalizing the physical, chemical and biological processing as the optimal process.
ENV412 Sewage Treatment
Students will understand the treatment processing of the main source of water pollution: domestic water wastes and sewage. This course combines the basic courses of environmental engineering of lower year classes. Students select the treatment processing most suitable for achieving sewage and wastes by totaling the physical, chemical and biological processing as the optimal process. 

ENV432 Hazardous Waste Control Management
Students discuss the stabilization and solidification methods of designated wastes and the recovery process of harmful substances, other treatment processes, wet air oxidation, supercritical, water oxidation and advanced oxidation processes and the processes for treating designated wastes. 

ENV444 LCA & EPD
Students learn the technique of analyzing/evaluating the environmental characteristics of products through the life cycle assessment (LCA), deal with a series of processes that connect the main environmental aspects to the existing product design throughout the process of production, improving the environmental features at the initial stage of product development and declaring the environmental-friendliness of the products. 

ENV445 Ecodesign Ⅰ
This is a course that considers the methodology for collecting information of product design and the environmental aspects of products, and studies the theory of environmentally friendly product design by further integrating this into the product development process.

ENV463 Environmental Impact Assessment
Students study the theoretical preferences, application cases and improvement methods of the environmental impact assessment system, the major policy measurement of development and preservation of the environment.

ENV461 Environmental Policies
Students will understand the structure and formation process of environmental policy and study the method of establishing a reliable policy based on the knowledge ofr environmental technology.
ENV446 Life Cycle Assessment Lab
In this course, students discuss the life cycle assessment process and collection methods of process evaluation information from a working-level approach. Based on the theoretical background on overall process assessment methodology learned from ‘Life Cycle Assessment and Product Environment Friendliness Declaration’, students select a particular product and conduct the life cycle assessment on that actual product.
ENV447 Ecodesign Ⅱ
Students study the general product development process and develop the ability to develop environmentally friendly products with improved environmental features by applying the method of environmentally friendly product design methods to an actual product.

ENV103 Introduction to the Creative Engineering Design
The objective of this course is to motivate lower year students who are planning to major in engineering to accurately recognize the problems that should be solved by the engineering students through creative thinking, teamwork, communication, and problem-solving methods  Students develop creative problem-solving and design ability, evoke interests in engineering design and generate a design portfolio.
ENV449 Environmental System Design
Total design is an engineering development education program with the ability to conduct their role as a leader, work as comprehensive and interdisciplinary teams with creative working ability by designing, producing and evaluating products with values as an engineer based on professional knowledge acquired from major courses. Students will get a grasp of processes for planning, designing, producing, test-driving, and assessing problems through this total design course.
ENV451 Environmental Toxicology
Some toxic substances, generated naturally or by human activities, directly or indirectly affect human’s health or ecosystem. This subject deals with types of environmental pollutants and their toxicity mechanism as well as the method of analyzing the process in which such substances are discharged into nature.  Students study and apply risk evaluation using both effect evaluation and exposure evaluation. In addition, students will understand the rapidly changing international regulations using chemical substances and proper countermeasures.
ENV30X Introduction to Climate Change
The topic in this course covers the clarification of causes, the future outlook, the scope of effects by region or by social factors, the approach of the fundamental solutions for climate changes including global warming, as well as low carbon green growth such as recycled energy and reduction of carbon exhaust. Students obtain anoverall knowledge which can be utilized for the studies related to climate changes including global warming. 

Department of Civil System Engineering

Introduction to the department
The civil system engineering (civil engineering) is a classic engineering area to create and construct a cleaner, more comfortable and aesthetically pleasing living environment for humans. With the high development of modern industrial society, the role of civil engineering is expanding more than ever. In particular, it is essential for the foundation of industrial development to use and manage resources efficiently. Civil system engineering is a comprehensive area that pursues this purpose. The education objective of this department is to develop construction engineering technologists, who can adapt easily to high technology and diversifying human activities, accept general functions of national society in a wider perspective, and to have the specialty in each area that is required in the modernization of construction. The focus of this department is one of four areas: structure / material, fluid / coast repair, soil / foundation, and flood gate / water resources engineering. With the stress on these subjects, the professors conduct their research and the department has organized and operated the cutting-edge academic curriculums which incorporate the newest theories and high technology. In addition, the latest theory and techniques are introduced to field construction such as construction methods, construction process management and construction machines in line with the mechanization and automation trend. Computer technology is also applied and put into practices as its necessity has been recently recognized as critically important.
Course Description
CVL100 Introduction to the Creative Design
The objective of this course is to motivate lower year students who are planning to major in engineering to accurately recognize the problems that should be solved by the engineering students through creative thinking, teamwork, communication, and problem-solving methods (situations where changes required to the status improved than the current one through proper solutions). Students develop creative problem-solving and design abilities, evoke interests in engineering design and generate a design portfolio.
CVL211 Applied Mechanics
Students establish concepts for power and moment, the foundation in statics, and learn their resultant force. Also, students will find the balance of power from the structure where the power and the moment work, and apply it to obtain the internal force of structure.
CVL221 Design of Hydraulics
Students review dynamics and statics in static and the flowing status of water and discuss the steady flow, unsteady (transient) flow in pipes, pipe network analysis, steady uniform flow, steady non-uniform flow, and sediment transportation. 
CVL222 Laboratory Experiment in Hydraulics
This course raises the ability to develop the experience formula of hydraulics and fosters the application and creativity as the motivation through actual experiences and reinforces the understanding of basic theory of fluid mechanics. Reproduce flowing phenomenon of conduit and external flow using the computer value model of analyzing the 2nd dimensional fluid phenomenon and calculate the level and velocity of non-uniform flow. 

CVL261 Elementary Surveying
The content of this course concerns basic surveying related knowledge including the definition of surveying, areas, history, numerical unit of surveying, the standard of surveying, the basic error theory, the method of surveying distance, the difference of the height and the angle, principles and the operation method of surveying devices.

CVL262 Surveying Practice
Based on the theory of basic surveying, students have the opportunities to practice surveying distance, the difference of height and the angle. The main objective of this course is the education and familiarizing of surveying instruments.

CVL201 CAD (Computer Aided Design)

Students become familiar with the uses of AutoCAD required for writing the design drawing and with a bird’s eye view. The content of this course includes 2D drawing, 3D drawing, preparation commands, excel and the software for making a table.
CVL212 Solid Mechanics
This course deals with the basic information of derivatives and examines the relationships between stress and strain, strain status, and stress status, comprehensive analysis of structural elements such as tensile – yielding member; beam and pillar. This course covers the basic principles relating to energy due to change. 
CVL251 Fluid Mechanics
This course deals with the theoretical formulation, basic principle of fluid flow, relative feature of warm current and streamline flow of pressure distribution in the stop status fluid and basic properties of fluid. Topics include the characteristics of fluid flows in the pipes. Students learn similarity law and dimensional analysis, fluid dynamics of an open channel, the nature of fluid, observation devices and unsteady movement in pipes. This subject aims to familiarize students with the contents of the lectures through experiments.
CVL252 Laboratory Experiment in Fluid Mechanics
The objective of this course is to develop creativity and application ability by reinforcing the understanding of the basic theories and motivating through real experiences through experiments.

CVL311 Structural Mechanics
This course classifies and defines the structures, discusses the structure interpretation of a truss, statistically indeterminate frame and arch structure, and studies the interpretation of statistically indeterminate beams and the effect line of the beam and truss.

CVL312 Laboratory Experiment in Structural Mechanics
Students measure the buckling load of pillars through experiments and learn how to use measurement devices and get a basic understanding of experiments through the process of obtaining the stress distribution of trusses, transformation of determinate frame and lagging of beams by each load.
CVL331 Soil Mechanics
This course covers the basic concepts such as properties of soil, water permeability, capillarity, penetration and dynamic features such as compaction, compression, shear strength and slope stability of water.
CVL332 Laboratory Experiment in Soil Mechanics
Students perform measurement experiments for the basic physical properties for analysis of soil dynamics including sieve analysis, specific gravity analysis, shear and consolidation experiments. 

CVL342 Reinforced Concrete Design
The objective of this course is to develop the ability of civil engineering students to analyze the mechanical nature and basic properties of materials, and to properly design the reinforced concrete structure of pillars, beams and slabs in reference to the existing design specification of concrete structures. Students study the method of examining the efficiency, economic characteristics and stability of design by calculating the extreme load carrying capacity of extreme load range, and analyzing the stress and allowable stress of reinforced concrete that occurs when the load is given on the design of concrete structures.
CVL343 Laboratory Experiment in Reinforced Concrete
Students produce the unit object with reinforced concrete, measure and experiment on the behavior of actual structures. Students also measure the deformation of reinforced concrete and concrete as well as the deformation rate with the load displacement experiment of reinforced concretes as one of experiment items. 

CVL351 Hydrology
This course expands the scope of understanding for the overall circulation process of water such as rainfall evaporation, the penetration, flow of underground water and outflow to surface, and lectures on the analysis methods of all processes. Students study the statistical processing method of floodgate materials, hydrologic tracking methods, and determination of designed flood volume to raise the basic ability of water supply design.
CVL352 Laboratory Experiment in Hydrology
In this course, students will understand the principle of hydrology through experiments. Students develop the ability to understand the measurement of rainfall-outflow, water quality measurement and rainfall measurement.

CVL301 Civil Construction Planning
Students obtain actual knowledge related to planning, design, execution, evaluation and maintenance through examination, observation and quantification using the basic knowledge of each major area of civil engineering. Students learn main construction methods of civil engineering such as construction management, civil engineering, rock excavation, foundation work, pavement work and soft ground improvement work. 

CVL313 Analysis of Indeterminate Structures
Students study energy methods, slope deflection methods, moment distribution methods and 3 edge moment method as the analysis method of indeterminate structure (truss frame).
CVL321 Environmental Hydraulics
The subject of this course is applied hydraulics such as waterworks and sewerage hydraulics as well as environmental hydraulics along a coast, reservoir, river and conduit, environmental effect evaluation and environmental restoration technology. In addition, the content includes the culvert design and hydraulic problems related to water treatment at sewage treatment facilities and purification plants.
CVL322 Design of Water and Waste-Water System
This course discusses the basic plan and sewage system, waterworks and sewerage system and teaches the plans for the facility capacity from rainfall and outflow. The subjects include the pipes, open channel system, pumps and pump site design methods related to transportation by the collection method and capacity determination.

CVL333 Foundation Engineering and Design
It is the area of applying soil mechanism to the actual foundation. The subject of this course is the mechanical behavior of under structure and basic concept for safe and economic design and execution using the behavioral feature. This course mainly deals with the design and construction of ground survey, shallow foundation, deep foundation, slope, ground improvement, ground excavation and tieback wall.
CVL341 Concrete Engineering
The content of this course includes the physical and chemical properties of concrete most widely used among construction materials, basic knowledge for mixing methods and construction methods, cement production methods, various properties of aggregate and mixing water, mixed materials, and physical properties of unhardened concrete, mechanical properties of hardened concrete and the manufacturing and construction methods of specific concrete.
CVL353 GIS in Hydrology
In this course, students study the basic knowledge of space computation and computation of topographical space information related to hydrology and deal with rain-flow analysis using topographical space information.

CVL401 Construction Management
This course deals with modern computation techniques, CPM/PERT process plan technique and addition of construction costs, process management, site personnel arrangement, design and equipment operation, technology management, work management, quality management, material management, cost management and safety management techniques.
CVL411 Matrix Structural Analysis
This course introduces the matrix and the determinant, teaches the basic theories of the direct strength method and the displacement method, and deals with the actual examples of applying it to the beam, truss, straight member and frame structure.
CVL412 Bridge Engineering
Students study general information of bridges, properties of materials, loading conditions, general structure, mechanical features and design methods of plate girder bridges, composite plate girder bridges, truss bridge, long-span bridge and suspension bridge.
CVL413 Earthquake Resistant Engineering
Students study the method of interpreting the vibration of the ground  and how an earthquake affects the dynamic behavior of a structure and how to analyze safe and economic structures against earthquakes.
CVL421 Design of Port Engineering
This course focuses on the design of a breakwater, the most basic coastal structure, after explaining general marine hydrological environment such as tide and tidal waves, basic theories of marine waves and shallow marine waves. It describes wave power in an upright breakwater, design of facility corresponding to this, weight calculation formula for a rubble mound breakwater and wave run-up height prediction formula in detail. It also explains and presents the mooring facility, quay facility, quay wall and water facilities as well as their design technique.
CVL431 Ground Stability Analysis and Design
Ground stability analysis and design is the area of applying the soil mechanics to solution of ground stability. It examines the ground to design and execute safe, beautiful and solid civil engineering structures, and also develops the knowledge required for design and execution of retaining walls, ground excavation, cut and fill slope and foundation of structures, along with the ability to make judgments and review.
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CVL432 Tunnel Engineering and Design
This is a course that studies the various contents of tunnel construction, tunnel stability interpretation analysis, mechanical behavior of grounds as a result of tunnel excavation, underground water problem, effects of surrounding environment according to tunnel excavation and tunnel environment and tunnel excavation methods. In particular, mechanization and automation of tunnel excavation such as TBM, shield methods, new technology for the creation of a pleasant underground space are examined.
CVL441 P.S Pre-stressed Concrete Design
Pre-stressed concrete is concerned with the structural design and its structure has many advantages compared to reinforced concrete. Pre-stressed concrete is used for high-strength steel wire, strand and reinforcement of tendon and high strength concrete. The analysis includes bending shear adhesion strength and that the design process complies with the ACI code. This way, structure can be economically designed.
CVL442 Highway Engineering
The content of this course includes the examination and plan of roads, geometric design and water supply facilities for road and earthwork, pavement introduction, soil and bituminous pavement road and concrete paved roads.
CVL451 Water Resources Engineering
Students study the design and the operation method of hydraulic structures such as dams, bank and water channels by applying basic theory and optimization techniques of hydrology, hydrography and water resource engineering.
CVL301 Statistics and Probability
This course deals with the statistics and probability that are commonly used in the area of civil engineering, and how such contents including statistics, basic probability theory and distribution are applied to actual civil engineering and how they affect the material collection, analysis and decision making. In addition, it also covers the time-series analysis and prediction of phenomenon based on given information.
CVL416 General Construction Design
This course is mainly concerned with the drawings for construction structures or the areas based on the design education of construction system program. Determination of actual dimensions, preparation of drawings, identification of quantity, calculation of construction unit and preparation of specifications will be taught.
Department of Transportation System Engineering
Introduction to the department
Transportation engineering is the area that conducts scientific and technological studies on the planning, design, operation and management of general facilities including roads, railroads, harbors and aviation transportation means in order for safe, convenient and efficient transportation. For these purposes, the department aims to develop highly qualified human resources that will participate in many areas of transportation engineering. The focus of this education goal is enabled through educating wide ranged knowledge and high quality theories in the overall area of transportation engineering as well as the ability to propose a plan to make rational solutions by analyzing problems in the municipal, regional and international levels. In addition, our department has opened a diversity of courses as the basis of planning, design and operation to establish safe and efficient transportation systems, operate courses in close association with civil engineering, industrial engineering, information and computer engineering, and economics to develop qualified technologists capable in many application areas. Moreover, in cooperation with the Graduate School of Transportation Engineering, that was installed prior to the undergraduate division, we endeavor to respond to a higher level of academic and social demands in transportation planning, design, operation and safety. Lastly, since the transportation problem is stressed as a most urgent and important issue in a socio-economic perspective, the graduates from this course will become transportation experts in the 21st century.  The future prospects of this department are very bright in preparation for globalization and unification.
Course Description
TRN100 Introduction to Creative Design
The objective of this course is to motivate lower year students who are planning to major in engineering to accurately recognize the problems that should be solved by the engineering students through creative thinking, teamwork, communication, and problem-solving methods.  Students develop the creative problem-solving and design ability, evoke interests in engineering design and generate design portfolio.
TRN201 Applied Statistics
The main objective of this course is the statistical explanation for traffic phenomenon and the study of other statistical techniques. It mainly deals with the basic theory of probabilities, distribution, related properties (expectation, distribution, etc.) and applications. In addition, students learn hypothesis tests and presumption, analysis of variance, time-series analysis and mathematical statistics.
TRN203 Introduction to Operation Research
This course introduces the .R technique to deal with optimization problems that occur in planning, designing, operating and managing systems. The main focus is on the linear planning method, the network theory and the queuing theory.
TRN210 Transportation Systems Analysis & Planning
This course discusses the overall concept of transportation planning procedures and forecast of traffic demand, required for planning procedures. It briefly introduces forecasting techniques including traditional 4 stage models -- traffic generation, traffic distribution, selection of traffic means and allocation of routes, alternative setting and evaluation technique cases and various problems in application.
TRN240 Traffic Study
Students obtain knowledge of the examination system and the technique for data processing such as collection and analysis, examination method of various traffic data such as accidents, parking, origin-destination (O-D), traffic volume, period of passage and speed, and various indexes indicating traffic features.
TRN200 Fundamentals of Traffic Engineering
Student expand the scope of understanding of  traffic engineering, various traffic characteristics, the fundamental of traffic engineering, to expand the understanding of traffic engineering and basic knowledge for future major subjects.
TRN202 Transportation Statistics Practice
Students develop the ability to analyze transportation statistics by applying the statistics package for the actual transportation related data.

TRN204 Introduction of Traffic Flow Theory
This course examines the characteristics between vehicles and drivers that compose the flows on the roads and deals with various microscopic models developed to explain traffic flows. It introduces the basic theoretical technique required to analyze the traffic flows and introduces the statistical analysis method. In addition, students study the basic models explaining the ideal traffic flows including the accident detection model.
TRN205 Traffic Flow Theory Practice
This is a necessary course to apply the theoretical model that explains traffic flow in reality.  In this course, students conduct data examination and the analysis int the field in part and the statistical technique to analyze the data. It presents and discusses the method of using various simulation programs used to analyze traffic flows.
TRN241 Transportation Studies Practice
In this course, student collect various data such as traffic accidents, parking, headway, delay diagram, traffic volume, passage time and speed, various indexes to indicate the traffic features at the road sites according to the site selection standard and collection methods learned at traffic studies; sampling them indoor with a computer, then analyze and discuss the results of the analysis.
TRN310 Travel Demand Forecasting
Students study the basic concepts of traffic demands, that is, the concept of derived demands and basic techniques of estimating this. Students learn the basics and preparation methods of network theory, network demand prediction methods, design and division of traffic zones at an early stage, and then, passage generation models, distribution, traffic means burden and passage allocation models. Also the content covers the characteristic and weakness of consecutive models, comparison with direct prediction model and passenger and cargo traffic demands in the region.
TRN311 Travel Demand Forecasting Practice
Based on the theory of travel demand forecasting, students spend more time on the practice in this course. Students study the TRANPLAN as a traffic planning package in depth and discuss the actual application of the 4 stage theory, results and analysis. It is executed based on a virtual city and Suwon city or the virtual city becomes the target depending on the availability of data. Students learn basic computer skills and practice other traffic packages in the latter part of class.
TRN320 Highway Capacity Analysis
Students become familiar with the skill of analyzing the capacity of uninterrupted flow and interrupted flow road facility and increase their ability to draw the planning, designing and operation improvement plans for road facilities through this.
TRN321 Highway Facilities Design
The content of this course includes the design principle and methods of crossroads or roads as the road facility and practice the design of highway interchanges, crossroads and road types.
TRN330 Traffic Control
Students study the plans to effectively and safely control the traffic and related theories, operation and management plans for optimal traffic control to be applied to urban streets and highways.
TRN331 Traffic Control Practice
In this course, students develop the actual working ability through introduction and practice of various computer packages used for optimal designing and deduction of improvement plans, operation evaluation of various traffic control systems of urban streets and highways. 

TRN350 Public Transportation
The content of this course includes the role of public transportation, the characteristics of public transportation, the design of traffic networks, the operation and management and the development of new means of public transportation.

TRN300 Engineering Economics
Students study methods to determine the most reasonable alternative among several possible alternatives presented for achievement of engineering goals by comparing the economic factors of values and costs.
TRN312 Principles of Urban Planning
This course introduces the city planning that includes the physical planning of the city as the upper level plan of the traffic plans and other traffic related plans. The contents include the concept of urban planning, the change of cities, the city and population, the characteristics and the problems of modern cities, cities and residence plans, city design techniques, land use, and traffic and new city design.
TRN322 Highway Facilities Design Practice
Students design facilities such as road network, railroad network, crossroads, parking facilities, terminal and pedestrian facilities according to the design standards and perform evaluations. The drawing or AutoCAD is used for the design.

TRN340 Transportation Safety & Laws
This course discusses the concept and insurance plan of systematic approaches to ensure traffic safety. Students also study the method of analyzing causes of traffic accidents and methodology for accident prevention.
TRN410 Transportation Project
This course deals with the actual cases of traffic problems using various knowledge or theories including traffic demand forecast, traffic planning, public transportation design and operation learned to this point, and develops the recognition of traffic problems and problem-solving abilities. The subject of practice is the feasibility test, plans to resolve the delay and congestion and ITS projects.

TRN420 General Transportation Design
This course deals with actual transportation problems as a case study using general theories and knowledge of traffic volumes, control and design. Particularly, the project practice on traffic impact evaluation design and operation are the main focus.

TRN431 Transportation Systems Management
Students study various businesses and concepts to improve efficiency of existing traffic facilities and various conditions of effectively applying this through case studies.
TRN440 Transportation Policies
The main subject of this course is traffic investment, traffic fare policy and tax systems as well as various matters such as the analysis of investment priority, the investment invitation plan, public financing, and the transportation means (bus, subway, taxi, air transportation).
TRN450 Freight Transportation
This course examines the advantages, weaknesses and characteristics of each type of cargo transportation. It also deals with the local problems for the optimal allocation of cargo facility (logistics complex). It also includes the concept of CVO pursuing the intelligence of cargo transportation.

TRN460 Transportation Information & GIS-T
Students study basic theories of application of geographic information systems to transportation and transportation information. The main subject of this lecture is on the traffic- related database as a static transportation information system, GIS-T. The lectures also include the utilization plans in transportation planning and operation. This course also deals with the basic theory for processing of dynamic traffic information that serves as the foundation for recent intelligent traffic systems and case studies for the application system among traffic information. Creation, processing and delivery plans of dynamic and static information as traffic information are also taught.
TRN461 Intelligent Transport System
This course introduces the concept of ITS.  ITS emerged to maximize the efficiency of facilities and to solve the traffic problems in more active ways, and deals with the system configuration, operation feature, development project and effects analysis of main areas of ATMS, ATIS, AVHS, CVO and APTS.
TRN490
 Transportation Economics
The main subject of this course is traffic investment, traffic fare policy and tax systems as well as various matters such as the analysis of investment priority, the investment invitation plan, public financing, and the transportation means (bus, subway, taxi, air transportation). 
TRN332 Introduction to Traffic Simulation
Traffic simulation is a technique of collecting useful information with less time and money by reducing the situation of traffic facilities into small models. The subject includes an introduction to theoretical background, such as various traffic models to be applied to traffic simulation, basic statistics theory and skill of constructing statistical models, as well as various simulation models applying them. 

TRN301 Econometric Concepts and Methods for Transportation Engineering and Planning
The goal of this course is to help students learn the method to effectively apply the econometric concepts to the traffic engineering and planning area, based on the overall understanding of various econometrics theories and analysis methods. The main themes of the lectures include the model presumption, inference, regression analysis, discrete choice model, time-series analysis and panel data analysis. With focus on construction of econometric model construction and application to the traffic engineering and planning, these lectures) discuss the limit of model and mathematical theory related to this, so that the econometric concepts model is properly applied to the area of traffic based on the proper understanding.
TRN412 Algorithms in Transportation
The core objective of this course is to analyze the operational efficiency of traffic systems, to design traffic service, to construct traffic network models through design, analysis and execution of algorithm, and to expand the understanding of the econometric analysis methods and repair models actually applied in the area of ITS, planning and traffic engineering. The main themesincludes data structure, memory management, complexity analysis, queuing system, graph theory, network analysis, dynamic assignment, artificial intelligent model, and in particular, traffic models using artificial intelligent, control algorithm and traffic network analysis.
TRN332 Fundamentals of Traffic Detection System
Effective information should be collected in consideration of confidence and economic characteristics to provide the signal operation, traffic control and traffic information that copes with the demands of traffic users. This course defines the required information per sub- system, examines detection system type for collection of information, characteristics, merit and demerit, development status and application cases, as well as theory and practice for implementation of optimal detection systems to implement the effective ITS (Intelligent Transport System).
TRN451 Rail & Port Transportation
This course introduces the features of railway and subway as a means of track transportation, where the student will obtain the theory and knowledge for planning, design and operation and discuss the problems for high-speed subways. It deals with various problems on the planning, designing, operation and management of harbors, marine transportation facilities. In particular, differentiation of harbor demand forecast and the optimization of intermodalism operation is the main target of education.
Division of Architecture
Introduction
The division of architecture provides a broad range of education on general theories and experiences for reasonable creation of architectural spaces and urban environment. The ultimate goal of our division is on promoting quality of everyday life and conveys comprehensive contents related to this in a constant effort to develop architectural experts demanded by modern society. We provide professional knowledge by utilizing diverse education resources of an outstanding board of professors, efficient practices and lecture facilities as well as constantly introducing international knowledge and the newest information in response to the university’s goal of globalization. In order to attain this goal more professionally, the division of architecture has classified the department into architecture and architectural engineering. The department of architecture is concerned with architectural planning and design, urban design, complex planning, interior architecture and design, urban reality development and architectural facility management, environment friendly planning and sustainable development planning, and user oriented design studies. The department of architectural engineering is concerned with the steel frame or reinforced concrete structure design, various optimized structure design techniques, general architectural construction techniques and architecture management techniques. The division endeavors to educate excellent personnel qualified at home and abroad with an education system connecting to the world organically, customized education closely connecting theory with practice, operation of a system reasonably utilizing the excellent education resources and flexible application of student-oriented systematic and a varied curriculum.
Department of Architecture, Department of Architectural Engineering
Introduction to the department
Architecture is the discipline that designs, plans, constructs and manages the city, community, buildings, and an interior environment where humans reside. Architecture is an integrated process of a set of professional knowledge. It is required for the architectural specialists to read the past and present, and predict the future. Our department recognizes the reality correctly and suggests architectural environment visions from this. The department of architecture provides wide-ranging education in basic academics, theories, realistic working techniques and practical knowledge to develop these specialists. Through systematic provision of the various education resources and abundant curriculums, students will understand their area of expertise correctly and select from diverse major areas to their aptitude and career paths.
The division of architecture is divided into the department of architecture and the department of architectural engineering. Through organic cooperation between the architectural planning and design education for the creation of comfortable human environment in the department of architecture, and the education in architectural structure and construction in the department of architectural engineering, it provides an optimized professional education to individual students along with their unique academic and working-level identity. The global professional education in these two areas goes beyond the goal of leading Korea to lead the world through international participation. A large proportion of graduates from our division have achieved a high level of social and professional recognition. They are  distinguishing themselves in mid- and big-scale design offices, and big construction/development companies, as well as the area of education, research, development and real estate, professional consulting and engineering, public organization, computer graphics and visual design.
Course Description
Department of Architecture
ARCH101 Architectural Design Fundamentals
Students will learn basic design knowledge of the principle of architecture elements, mass and elements of architecture design and architecture drawing, the basics of design foundation, and how they are applied in architectural design through practice.

ARCH111 Introduction to Architecture
Students gain comprehensive understanding of the basic concepts of architecture, including the meaning and goal of architecture, overview of various areas related to architecture, contents and assignment of architectural behaviors.
ARCH112 Digital Design in Architecture
Students learn the computer utilization method, the related digital theory and computer software utilization methods which can be used in the architectural design process.
ARCH201 Architectural Design Studio A
Students study the basic concept and principles of architectural design through the visual means such as the drawing or the model including the set-up of the function, architecture programming, organization of the architectural form and the space, analysis of the relationship between the site and the building.
ARCH212 Architectural Space and Form

Students study the order and types of spaces to identify architectural types, space and their formation principle. 

ARCH213 Photography in Visual Design

Students study the basic theory of photo image, the application cases of various photo images and learn its applications as the visual design and construction design (accepted as cultural subject for each area). 
ARCH303 Architectural Design Studio C

Students study the public characteristics of architecture, architecture programming and no-fault design factors. This course includes arrangement plan and building plan, and the high-level design factors and architectural information such as program and space formation, design and design concept through design of cultural spaces, public facilities and schools.

ARCH304 Architectural Design Studio D

Students analyze the connection of regional features with the theme of the unit and group, sustainability and community, develop concepts from the building and complex planning, learn various concepts of planning and working-level knowledge. This course deals with the selected assignments in the housing complex. 

ARCH311 History of Western Architecture

Students will understand the evolution and development of western architecture, effects of architecture on the modern architecture, and architecture theory obtained from history, based on the approach of architectural mode (accepted as cultural subject for each area). 

ARCH312 Contemporary Architecture

This course examines the architectural feature and generation process of modern architecture, historically, culturally, functionally and technically; analyzes the work cases of modern architects to raise the level of ability for creative architecture design. 

ARCH313 Architecture and Human Society

Students will understand architecture in the context of culture and society and learn the contents of applying the acts of human and social values to the architecture plans (accepted as cultural studies for each area). 

ARCH314 Introduction to Environmental Psychology

Students learn the basic knowledge of design theory and psychology focusing on the correlation of environment and human behaviors, and apply it to architecture and urban design. 

ARCH315 Green Architecture

Students learn architecture planning theory that can create a healthy and pleasant indoor environment through creation of nature-friendly space and utilization of natural energy and the possibility of preserving the earth’s environment through green gas reduction, energy and resource saving.  

ARCH322 Residential Environment Planning & Design

Students study overall contents of living environments, including design information and various planning concepts of housing architecture in direct connection to human life. 

ARCH351 Building Code
The content of this course includes the system, types, vocabulary and contents of construction laws and regulations and students improve their ability to apply and interpret the laws and regulations in the field. 

ARCH405 Architectural Design Studio E
Students study the technology construction, eco-construction, environmental-friendly regional plan, requiring precise knowledge. More complicated and detailed design project will be conducted in connection to the regional characteristics. 

ARCH406 Architectural Design Studio F
Students perform the most complicated and multi-level urban design among the construction design and develop the ability to accomplish any design project by utilizing the design ability achieved to date. 

ARCH412 Korean Architecture
This course discusses the mode and cultural feature of Korean traditional architecture, space formation and planning techniques, traditional design concept and methods for implementation of traditional features in modern society (accepted as the cultural subject for each area)

ARCH413 Analysis of Architectural works
Students select the architectural work, analyze its form and space to understand the thoughts of the architect, identify the value of the architect and use it as the foundation for their own architecture creations. 

ARCH421 Real Estate Development
Students study planning techniques and procedures related to real estate development including procuring of resources, profitability analysis, planning design, marketing analysis and development strategy for effective real estate development. 

ARCH422 Site Planning
Students study the elements required for complex planning, including the process of complex planning, land use, flow line process, public facilities, open space and eco-environment planning. 

ARCH426 Theory of Urban Planning
Students learn planning and design theory and the practice of urban planning, the foundation for creating the living environment and architecture as the residence environment of human beings.
ARCH452 Architectural Landscape
Students study and practice reasonable and beautiful landscaping planning techniques from an environment-friendly aspect.

ARCH453 Architectural Design Techniques
The objective of this course aims to enable students to think about the architecture technology that enables modern architecture and to study how the technical aspects of architecture can be applied to actual design. The content includes the exploration of properties of main materials of modern architecture design, study of methodology of architecture profile design and how such elements are interfaced through theoretical /technical analysis, to raise the students’ design ability to apply these techniques in the field. 
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ARCH454 Facility Management
Students study the concept and methods for building operation, maintenance, facility management and recycling plans that can maximize the asset value of the building and construction facilities. 

ARCH503-506 Architectural Internship 1-4
Students develop an understanding of future courses and actual work ability through architecture theory and design, via university-industry cooperation.


ARCH507 Architectural Design Studio G
Students select the theme for each individual, perform data collection, analysis, planning and design with systematic methods, complete the work and display it at the graduate exhibition. Works are evaluated in and outside the school and preserved in the school. 

ARCH508 Architectural Design Studio H
Students study the practical knowledge of architecture planning through various assignments and practices. 

ARCH511 Theories of Contemporary Urban Architecture
Students will learn the principles and characteristics of modern urban architecture formation through theories, plans and implementation plans and various discourses between architects and city planners, and examine the meaning of the relationship between the city and the architect, and its correlations in terms of time. 

ARCH512 Building System Design
Students analyze the structure, outer appearance, equipment and interior of building as a whole to obtain more reasonable and effective architecture plans with higher technical accomplishment. 

ARCH522 Urban Design
Students study various theories and design techniques of various city design areas of the new city, the regional unit plan and the street plan, and practice at actual sites. 

ARCH551 Architectural Design Management
This course develops the total management ability of the architecture design process and the urban design for implementation of the roles of MA. 
ARCH554 Professional Practice
The goal of this course is for students to learn various kinds of knowledge and apply it  in the field and to develop students’ ability to work in the field. 

Department of Architectural Engineering

ARCH260 Building Structure
Students will develop understanding of the structural meaning of building, the relationship between building and structure, and function according to types of structure, types of structural form and their structural features. In addition, students study the concept and meaning of building structure, basic contents and system of structure, detailed structure according to methods, structure and building structure plan of each part and physical configurations of buildings. 

ARCH261 Theory of Structure in Architecture 1
Students study the elastic analysis methods of static structure targeting building structure to obtain the basic mechanical analysis ability of structure. Students learn the static beam, the static frame, the static trust solution as well as the distribution and deformation of power inside the section of structure member and mechanical properties of structural materials. 

ARCH270 Construction Economy
Students will learn the economic engineering theory to review the economic validity of a construction project and basic construction management theory to effectively manage the project after the validity is verified. 

ARCH271 Building Materials
This course deals with the types of construction materials to be used for design and execution of building, the purpose and properties of materials, the performance and development trends in general. 

ARCH290 Engineering Design Practice A
Students become familiar with how to understand and create construction drawings, working drawings and show drawings required for engineering design and construction work.  

ARCH360 Theory of Structure in Architecture 2
Students study the stress interpretation methods of indeterminate structure (truss frame); general solution, slope deflection method, moment distribution method and lateral force distribution factor methods, as well as how to use the commercial program and the theory of mattress framework analysis method to be applied in ordinary computer programs for analysis of structure. 

ARCH361 Reinforced Concrete Structure
Students obtain the necessary knowledge in order to interpret and design the reinforced concrete structure. Students learn the load resistance mechanism of individual members such as beam, pillar and slab, flow of power and design factors, as well as problem-solving principles. After this course, students will be able to design simple reinforced-concrete building structures. 

ARCH370 Building Construction
Students will understand the concept of construction management for the procedure of work that actually realizes the designed building and learn the technical matters for equipment and construction of each method. 

ARCH371 Construction Management and Practice
By regarding the construction work as one project to include planning / design / construction / operation, students study the methodology and cases of integrating and managing the process to achieve goal of project. 

ARCH380 Building Environmental
Students identify the design factors of the heat, sound and light environment inside the building, and evaluate and study how to improve interior environment performance. 

ARCH381 Building Equipment
Students study the principle and design for equipment planning and indoor environment planning such as heating-cooling, air-conditioning, humidity control and electricity equipment of the building. 

ARCH390 Engineering Design Practice B
Students learn how to understand and prepare the structural drawing, and details required for engineering design and execution of construction work.

ARCH391 Engineering Design Practice C
Students improve their ability to solve the given engineering problems under given realistic conditions with the Capstone design.

ARCH392 Community Service
Students participate in the living environment improvement project for estranged neighbors in the community in cooperation with the social voluntary service team of the city of Suwon or Habitat, to learn and experience the sharing. 

ARCH417 History of Building Technology
To understand how, with which principle, from which desired construction materials or methods, currently used in construction site began, students will study, the effects of how world society, politics, development of science and technology, and war and peace have affected construction technology, focusing on the materials, construction techniques and intellectual properties on the history from the Renaissance to the Industrial Revolution and the World War. 

ARCH460 Steel Structure
This objective of this course is to deal with the design of steel structures. Students will learn the structural forms of steel-frame construction structure as well as the theory and structure design method of steel framework construction structure by allowable stress design method. They will also learn the design method of bonding method, membrane and nature of steel materials. 

ARCH461 Soil and Foundation Engineering
Students will learn to recognize the importance of foundation that has no impact on the construction structure, and study the suitable foundation type and design method according to the ground conditions. 

ARCH462 Structure System
In this course, students examine the structural system of several specific construction structures such as super high-rise buildings, towers, arches, cables, space trusses and membrane structures, and study the characteristics of load resistance and space formation principles of various structure systems. 

ARCH470 Building Cost Estimation and Practice
Students will understand the relationship between construction design and construction cost, the standard calculation required for construction cost estimation and the concept of priority compensation, as well as various construction cost estimation methods, through problems and engineering projects.
ARCH471 Building Contract and Specification
Students study basic theories of contracts related to construction such as design, engineering and construction in order to directly prepare such contracts after receiving actual training, and learn the concept of specification and business practice of preparation. 

ARCH473 Building Operation and Management
Students learn the technical and managerial techniques related to construction maintenance and develop the ability to actually apply it to project management. 

ARCH491 Architectural Engineering Integrated Design Practice
This course presents engineering problems which occur in the course of performing the capstone design and raises the ability of students to solve this problem. 

EINT101 Engineering Internship 1
This course develops the students’ ability to adapt themselves into practical affairs and to improve their understanding of course selection with on-the-job training at the construction site and engineering through school-industry cooperation.
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