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ET810 Research Methodology
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The fundamental of research methodology in science and technology, statistics for research and
research planning, data collection and analysis, data interpretation, research conclusion and
discussions, the ethics of research in human and animals,
The consideration and evaluation of essentuality, risk and benefits, procedures and how to

obtain approval from research subject, the law and regulation in research ethics and the

importance of obtaining the approval from the research ethical committee
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ET820 Research Seminar in Engineering
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The study or review of research in engineering assigned by lecturers, students must present the
literature review to classmates and submit a report
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LES801 Advanced Electrical Engineering Mathematics
v d‘ do o a v o d A
gnunazranmsveamstasunds WanFudmsisadon TUNIIDUNUTTITNA !x‘ii’)‘in!ulsll
d d o = a a v ada v
mauwmmz‘lmnuﬁﬂﬂmu Wan¥uveInau aumsounnia ?lﬁiﬂﬁl]igﬂﬂm ﬂ1i!!ﬂﬁ3~lﬂ1i€nﬂ REL ]
uamumiifa'&mm ﬁumiﬂammsaumnnma%
Review of space and calculus of variations; functions of complex variables; ordinary
differential equations; eigenfunctions of boundary-value problems; integral equations;
approximation techniques; applications of Laplace’s and Poisson’s equations; wave equations
and vector spaces.
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LES802 Applied Numerical Analysis
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Interpolation polynomial; divided difference interpolation and Chebyshev polynomials; least-
square approximation; orthogonal polynomials; numerical calculus; differentiation and
integration; spline functions; cubic spline and cubic B-spline; spline interpolation; numerical

techniques for initial-value and boundary-value problems; applications of numerical methods

in electrical engineering.
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Selected Topics in Electronic Engineering
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The course will cover recent advances and other topics of interest selected by the insulator in

the field of electronic engineering.

mvenaassMImumalulag Ky uaa 3 (3-0-9)

Selected Topics in New Photonic Technology
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of new photonic technology
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Selected Topics in Quantum Information and Computing
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of quantum information and computing
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Selected Topics in Communication Systems
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of telecommunication.
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Selected Topics in Signal Processing
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of signal processing.
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Selected Topics in Image Processing
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of image processing.
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Selected Topics in Information Theory
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of information theory.
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Selected Topics in Multivariate Data Analysis
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of multivariate data analysis.
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Selected Topics in Statistical Signal Processing
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of statistical signal processing.
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Selected Topics in Pattern Recogntion
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of pattern recognition.
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Selected Topics in Neural Networks and Fuzzy Systems
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of neural networks and fuzzy systems.
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Data Mining
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This course will cover the data mining topics including data selection, data processing and data

clustering. Examples of practical applications from the applied sciences and computer science

are included. Several machine learning topics such as classification, prediction, and clustering

will be covered.
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Selected Topics in Control Engineering
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of control system engineering.
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Selected Topics in Measurement Technology
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of sensor technology, computer applications in measurement and automated

measurement systems.
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Selected Topics in Robotics and Automation
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of robot mechanisms, robot locomotion, automatic control and applications of robot

technology.
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Selected Topics in Advanced Power System
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of advanced power system.
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Selected Topics in Computer Application for Power System
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of computer applications for power system.
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Selected Topics in Electric Energy Policy and Electricity Regulation
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of electric energy policy and electricity regulation.
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Selected Topics in Power System Economics
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of power system economics.
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Selected Topics in distribution system and Electricity Services
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of distribution system and electricity services and pricing.
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Selected Topics in Smart Grid Technology
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of smart grid technology.
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Selected Topics in Renewable Energy for Electric Power Generation
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The course will cover recent advances and other topics of interest selected by the instructor in

the field of renewable energy for electric power generation.
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Selected Topics in Advanced Electric Energy Business
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The course will cover recent advances and other topics of interested selected by instructor in

the field of electric energy business including impact of electric industry structure to electricity

trading.
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Selected Topics in Planning and Investment of Power System
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The course will cover recent advances and other topics of interested selected by instructor in
the field of planning for power generating system, transmission system, distribution system and

suitable alternative electric energy.
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Logic, sets, inclusion-exclusion principle, relations, functions, algebra, mathematic induction,
combination and permutation, probability basics, generating functions, recursion. Topics in

graph theory including graph isomorphism, cyclic graphs, trees, directed and undirected

graphs.
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Selected Topics in Theory of Computation
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The course will cover recent advances and other topics of interest selected by the insulator in

the field of theory of computation.
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Selected Topics in Algorithms
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The course will cover recent advances and other topics of interest selected by the insulator in

the field of theory of computation.
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Selected Topics in Programming Languages
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The course will cover recent advances and other topics of interest selected by the insulator in

the field of theory of computation.

24



IN.886

CN886

IN.887

CN887

IN.888

CN888

IN.889

CN889

IN.893

CN893

Y Y J
ﬂ?s{l}i‘)ﬂﬂﬁii7]1\1(%114%1’@11?‘9]?]?!5i?»lﬂi’]uﬁ'f]!ﬂﬂi 3 (3-0-9)

Selected Topics in Computer Architecture
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The course will cover recent advances and other topics of interest selected by the insulator in

the field of theory of computation.
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Selected Topics in Computer Systems and Networks
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The course will cover recent advances and other topics of interest selected by the insulator in

the field of theory of computation.
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Selected Topics in Artificial Intelligence
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The course will cover recent advances and other topics of interest selected by the insulator in

the field of theory of computation.
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Selected Topics in Computer Graphics

Y a7

a =1 A 14 Y Y LY 1% a d
TJ“]fTH‘%Zﬂi?)TJﬂQN!ifNiTJﬂTnllﬂ1]ﬁu11ﬂﬂ%§ﬂu!!ﬁ$ﬁ3ﬂl®ﬂﬂ1@"]»!1‘%7]1%]114?19“1/1’3!9]057\511/\]
nd Fefmovazdugdimua

The course will cover recent advances and other topics of interest selected by the insulator in

the field of theory of computation.
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Selected Topics in Computer Engineering
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The course will cover recent advances and other topics of interest selected by the insulator in

the field of theory of computation.
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Advanced Manufacturing Engineering
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Study of types and characteristics of materials in industry. Tools and machinery. Modern
Advanced Manufacturing Technology. Powder Metallurgy. Thin Film Technology. High Purity
Atomization Technology. Solar Cell. Materials for batteries. Material blending. Metal

Purification. Automation. Fexible Manufacturing System. Computer Aided Geometric Design

(CAGD) Modeling and Manufacturing.
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Fracture of Engineering Materials
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Theory of Fracture of Engineering Materials. Characterize and analyze the fracture of
materials based on their application. Mechanism of crack initiation. Crack growth.
Environmental affected fracture. Poralization and effects of cracks. Corrosion and and effects
of Crack Growth under stress/mon-stress situation. Crack generation under hydrogen

environment.
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Advanced Polymeric Materials
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Advanced polymeric materials, both natural and synthetic, their manufacture methods and
compounding. Processing methods, properties, test methods, characterizations and research

implementation.

26



39.815

IE815

39.816

1IE816

39.817

1E817

¢ o

MAHANTBBAULVLAZWANNAAN NV 3 (3-0-9)
Advanced Product Design and Development
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Design simplification. Group Technology. Design for manufacturing/assembly. Design for
reliability. Design for Inspectability/ testability. Design for supply chain and logistics. Design
for customer service and maintenance. Eco-design. Development of new products and services
and process innovation. Preparation of business plans including technical, operational,

marketing, supply, and financial considerations. Launching and tracking new product

program. Securing sources of financing for new projects.
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Advanced Ergonomics Implementation and Process
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Adnvanced several important techniques to collect data from human both in subject and
objective methods. Relation of both methods including applications and reliability. Databases
of human characteristics for work design under physical, physiological, biomechanical and
psychophysical criterions. Design of experiments often used in human evaluations including

data analysis and conclusion the experiments.
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Analysis and Characterization in Nano-Materials
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Structural characteristion of nano-materials. Chemical composition analysis, scanning electron
microscopy (SEM), X-ray diffraction (XRD), Testing and analysis. Applications of nano-
materials. Manufacturing Processes Technology for Electronics, Magnetics, Medical materials

etc.
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Life cycle engineering
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A process to develop specificiations to meet a set of performance, cost, and environmental
requirements that span the life cycle of product, system, process, or facility. Improvement of
engineering activities including raw material extraction, equipment selection, purchasing

activities, operating practice, and disposition practices.
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Selected Topics in Manufacturing and Materials
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Studies of concepts and techniques in advanced production systems and materials.
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Continuous Optimisation
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Optimisation deals with the problem of minimising or maximising a mathematical model of an
objective function and so forth under a set of constraints on the values of the decision variables.
Optimisation theory is the study of the mathematical properties of optimisation problems and
the analysis of algorithms for their solution. Practical applications in engineering, usually
require techniques which handle continuous variables, or miscellaneous continuous and
discrete variables. As a consequence, a large research effort has focused on fitting several well-
known, like Operational and Statistical Techniques: Evolutionary Operation, Response

Surface Methodology, Metaheuristics.
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Management Systems Engineering
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Study of Industrial Management, Process Modeling, Modeling Dynamic System. Modeling
industrial management, Software and applications. Dynamic Simulation. Design, Evaluation

and Development for management system using dynamic simulation.
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Decision Making Technology
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Introduction and fundamentals of decision making, fundamentals of mathematical
programming, multicriterion optimization, Techniques for multicriterion optimization such as
goal programming compromise programming parametric approach etc., applications and tools
for decision making in production management, applications of decision making in other
related areas.
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Advanced Engineering Economic Analysis
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Advanced Engineering Economic Analysis for engineering research, Business performance
evaluation. The analysis of tax effect. Application of Engineering Economioc knowledge for

several situations decisions.
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Cost Management for Manufacturing Industries
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Cost management, Activity based costing, Life cycle cost, Cost estimation using cost analysis.

Concepts of financial analysis for JIT and inventory control.
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Operations Research in Production Control
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Study of Mathematics for management production control and inventory. Forecasting,
integrated production planning, scheduling, materials management, information system for
planning. Studies of controlling and managing major factors in production processes. Case

studies.
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Reliability Engineering
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Concepts and theory and analysis of reliability. Application of reliability to engineering fields

and case studies.
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Managing Technology and Innovation
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Strategic management of technology and innovation for competitiveness; Recognition and
understanding of technology (i.e. classifications of technology; technology components);
Linking between business and technology strategy & policy; Acquisition of technology (i.e.
technology road-mapping; technology transfer, R&D); Technology assessment (technology

capabilities); Nurturing of technology (at firm & national level); Concepts of innovation

management; Case studies in management of technology and innovation.
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Competitive Manufacturing Strategy
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Concept and model in defining manufacturing strategy/operation of Skinner and Wheelwright.
Dimension of competitiveness evaluation. Relationship between manufacturing
strategy/operation and performance index (Order-qualifiers and Order-winners).
Competitiveness. Defining strategy in policy level of the company that complies with
manufacturing strategy. Designing and manufacturing development/operation using strategy
in policy level. Adapting organization vision to support effective manufacturing process.
Application model of manufacturing technology. Integration of manufacturing

strategy/operation. Case study.
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Fuzzy sets and fuzzy techniques
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Information uncertainty and information vagueness, its origin, consequences and usefulness.
Definition of a fuzzy set, operations on fuzzy sets, fuzzy relations and inference rules,
triangular norms and aggregation operations, linguistic variables and fuzzy numbers,

fuzzification and defuzzification principles, features of fuzzy sets. Applications: Applications of

fuzzy sets in fuzzy decision making, fuzzy optimization, fuzzy control and own projects.
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Advance Quality Assurance
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Code of Ethics for Professional Conduct, Leadership (Organizational Leadership, Team
Processes), Strategy Development and Deployment (Environmental Analysis, Strategic
planning and assessment, Deployment), Quality Management Tools (Problem-solving tools,
Process management approaches, Measurement: Assessment and Metrics), Customer-Focused

Organizations (Customer identification and segmentation, Customer relationship management

and commitment), Supplier Performance, the Quality Management Models, and case studies.
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IE863 Value Chain and Logistic Management
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Adding value product life cycle. Overview of value chain management.Procurement process.
Manufacturing process. Production planning Process.Delivery process. Sales Process.
Customer relationship management.Strategy in logistics management Inventory Management.
Distribution strategy and management. International logistics management.
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1E891 Selected Topics in Engineering Management
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Concepts and techniques in advanced industrial management including modern product and
technology.
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Phase Equilibria
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Properties of pure substances and mixtures at equilibrium, Calculation on classical
thermodynamics and statistical thermodynamics, Molecular thermodynamics for multi-

component mixtureti, Applications on separation processes
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Statistical Thermodynamics
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A review of thermodynamic concepts; Application of pair potential energy model to modeling
interactions among particles; Equilibrium structure of fluid as represented by correlation
functions; Prediction of thermodynamic properties using molecular simulation; Integral

theories and their solutions.
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Selected Topics in Fuel and Combustion
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The subject covers new trends and special topics in fuel and combustion, which are determined

by the instructor.
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Advanced Transport Phenomena
A v o o v =2
wugmmimtﬁaumammaxwmem msmmmummﬂtgmmsmﬂiausxuumuqumu

Al a G T a cg b4 U Al LY Y] |
ﬂiS‘U'J‘Hf’ﬂiﬂ1811614!ﬁﬂﬂ‘h’uﬂ?ﬁﬂu1ﬂﬂ'31!ﬂﬂ5111-!1/‘l§63~lﬂ1-! ﬂ159181614!6114511'381]5‘1]9]'3!!@185]1'3368‘!
M

Basic of energy and mass transport; Solutions of transport problems involving two or more

simultaneous modes of transport; Steady and unsteady (transient) transports.
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Advanced Fluid Dynamics
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Flow analysis; Momentum transport and mechanical energy of fluid; Differential equations
regarding fluid flows; Potential flow; Flow in porous medium; Boundary layer theory and non-

Newtonian fluid.
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Selected Topics in Transport and Separation Processes
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The subject covers new trends and special topics in transport and separation processes, which

are determined by the instructor.
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Advanced Chemical Kinetics and Reactor Analysis
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Chemical kinetics analysis of complex reaction networks using Wei-Prater analysis and the
Himmelblau-Jones-Bischoff method; Kinetics of coupled heterogeneous reaction and mass
transfer; basic chemical reactors; flow maldistributions inside non-ideal reactor models;

Fluidized bed and multiphase reactors.
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Statistical Chemical Kinetics
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This course includes molecular chemical kinetics and molecular dynamics of gas; high-
temperature gas-phase reactions; atmospheric chemistry; statistical reaction mechanisms;

transition; transition state theory; group theory; pressure-induced reactions.
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Industrial Catalysis
v"n’m’aﬂﬁﬁ%muwmnﬁuﬁuaﬁ"?mﬁuﬁt‘im%’unszummﬁsﬁamuma’?]‘[mmﬁsmzémmé’ﬂu
M300NUUY MIA3EN MIIATzHANEnBU Y Tag nazmstszifiumesauwaman3igamw
vollf3eunidInsius sazmsdszfiviianmemsifal§iseuuiausaljise msnageu
A TanuauiAvesiud el it dedememalfiRvesdaussililugnmmnssu

The applications of homogeneous and heterogeneous catalysts in petrochemical and
environmental processes; Design and preparation of catalysts; Material properties analysis;
Molecular kinetics of heterogeneous reactions; Evaluation of directions of chemical reactions

on catalysts; Tests to measure properties of catalysts; Examples of industrial uses of catalysts.
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Hydrocarbon Chemistry
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This course provides understanding in chemistry and chemical reactions of alkane, diene
acetylene and aromatics. In order to apply the knowledge to industrial use, the course focuses
at specifying behaviours, physical and chemical properties, and thermodynamics of resulting

products.
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Selected Topics in Chemical Reaction engineering and Petrochemical

Industry
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The subject covers new trends and special topics in chemical reaction engineering and

petrochemical industry, which are determined by the instructor.
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Computational Methods in Chemical Engineering
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Applications of finite differential and analytical assessment for solving transport phenomena,
thermodynamics and two-phase fluid dynamic problems; Trial and error calculation for
solving algebraic equations with nonlinear initial conditions and differential equation of
boundary condition; Determination of mathematical equations and applied numerical analysis
of differential equations for parabolic, elliptic and hyperbolic functions. Applied numerical
analysis for integration functions.
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Process Optimisation
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Calculation of optimal operating conditions for chemical process in terms of process design,
operation and control; Formulated objective function under unconstrained and constrained

processes; Problem solving using linear and nonlinear programming methods.
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Statistical Data Analysis and Management
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Basic statistical technique to collect and analyze data quantitatively for research/industrial
problems. Analyze data structure. Identify the probability of data sets. Analyze data and test
basic statistical hypotheses. Analyze variation for the cases of single factors for perfectly
random experimental design. Analyze variation for perfectly random experiments in each
group. Analyze the variation by interpreting data from single factors. Simple regression

analysis. Basics on the use of commercial software in managing and analyzing data.
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Selected Topics in Process Control
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The subject covers new trends and special topics in mathematics and process control, which

are determined by the instructor.
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Life Cycle Assessment and Eco-Design
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Life cycle assessment (LCA) of process and product; Goal and scope definition of LCA and
Eco-design; Life cycle impact assessment; Life cycle interpretation; LCA software;

Comparison; Applications of LCA and Eco-design.
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Air Pollution
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Air pollutants from anthropogenic and natural sources; Air pollution dispersion to
environment; Control devices and prevention measures; Law and regulation related to

industrial air pollution.
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Selected Topics in Environmental Engineering
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The subject covers new trends and special topics in environmental engineering, which are

determined by the instructor.
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Advanced Biochemical Engineering
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Students learn fundamental biological systems, roles of enzymes, applications of metabolic

pathways, microbial stoichiometry, transport phenomena in biological process, and design of

bioreactor and its relevant equipment and control.
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Biological Mathematical Modeling
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Students review numerical interpolation, differentiation and integration, and numerical
methods for ordinary and partial differential equations, which are applied to mass transfer,
heat transfer, and momentum transfer for fermentation tanks and natural systems. Students

also learn to apply numerical methods for biological engineering problems, and to perform

optimization.
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Selected Topics in Biochemical Engineering or Biotechnology
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The subject covers new trends and special topics in biochemical engineering and/or

biotechnology, which are determined by the instructor.
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Advanced Polymer Engineering
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Theory and relationships between molecular structures and properties of plastics including the
rheological properties; Various topic of current interests ex. Thermal modification, mechanical

properties, fracture properties, dielectric properties, permeability and processing of plastics.
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Advanced Polymer Rheology
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Definition of rheology, Theory of rheology, rheological properties of solid, liquid and polymeric

material including both thermoplastic and thermoset. Rheological Testing. Constitutive

rheological models for polymers.
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Advanced Material Sciences
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Correlation between the molecular properties and properties of materials. Introduction to
various organic and inorganic materials ex. Semiconductors, magnets, fluorescence material,

carbons, nanomaterials, zeolites, polymers, and organic electroluminescence. Other topics of

current interest.
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Selected Topics in Material Sciences or Polymer
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The subject covers new trends and special topics in Material Sciences or Polymer, which are

determined by the instructor.
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Advanced Mathematics for Mechanical Engineering
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Numerical and graphical methods of approximate solution; finite difference method; calculus

of variations, solution of classical partial differential equations of mathematical physics

including application of conformal mapping and the Laplace transformation, complex analysis,

Fourier equation introduction to numerical method, application of commercial software to

solve engineering problems.
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Applied Numerical Methods in Engineering
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Computational solutions to typical advanced engineering problems. Modeling, Simulation,

Generalized curvilinear coordinates, Grid generation, numerical techniques and computational

tools.
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Theory of Heart Convection
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Fundamentals of heat transfer, conduction, convection and radiation solutions for steady or

unsteady one-dimensional or multi-dimensional problems, mathematical model and numerical

methods for solving the problems, transport equations for heat convection internal and

external convection, boundary layer problem, natural and forced convection, heat convection

in porous media, turbulent heat convection, boiling and condensation.
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Advanced Numerical Heat Transfer
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Formulation of partial differential equations for heat transfer problem; Conduction,
Convection and Mixed conduction and convection heat transfer, Finite Difference , Finite
Volume and Finite Element Methods for heat transfer problem, Development of numerical

algorithms and programming, Numerical simulation for heat and mass transport phenomena

in a phase change problem.
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Advanced Heat and Mass Transfer in Porous Media
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Theory of porous media, Formulation of partial differential equations for heat and mass

transport in porous media (saturated porous media, unsaturated porous media) during
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freezing, melting, drying processes and water infiltration in porous packed bed, Formulation of
Finite Volume equations, Development of numerical algorithms and programming,

Experiment in heat and mass transport in porous media.
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Turbulent Flow
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Conservation and transport equation that describe turbulence behaviors, turbulent kinetic

equation, statistical analysis, and various turbulent models used to solve boundary layer

problem and flow with shear effects.
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Dynamics of Viscous Flow
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Exact solutions for compressible and incompressible flow problems, approximate solutions for

low and high Reynolds number, dynamic stability of flows, boundary layer equations, solutiond

for a buoyancy-induced flow.
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Advanced Thermodynamics and Applications
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Review of principles and essential concepts, Thermodynamic properties relations, Availability
and Exergy analysis, Thermodynamic power cycles, Mixtures and solutions, Chemical
reactions and combustion, phase and chemical equilibrium, Analysis of thermal properties and

thermal system by using computer, Thermodynamic optimization.
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maw Insinuvuilv 3 (3-0-9)
Turbulent Combustion
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Combustion theory, thermochemistry of fuel-air mixture, chemical Kkinetics, conservation
equations for reacting flows, chemical reaction mechanism, premixed and non-premixed

combustion, flame structure, flame speed, theory of turbulent flow, turbulent combustion and

turbulent combustion models.
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Applied Computational Fluid Dynamics
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Partial differential equations governing problems of high or low speed flows, numerical

algorithms to solve fluid dynamics problems, associated computer programming, relevant

practical applications.
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Microwave Heating
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Introduction to microwave heating, fundamentals of microwave system, Methodology to
determine dielectric properties of material, associated mathematical model, analysis of heat
transfer in a semi-infinite material using Lembert’s Law, analysis of heat transfer in a finite-
dimension material using Maxwell equations, computer programming solver, experimental

design and setup for industrial microwave heating, safety rules. Mathematical Models for

designing system of micro heating in industries.

42



IN.831

MES831

IN.832

MES832

IN.833

MES833

mvefaasImamuaNuIeuuazvedlvia 1 3 (3-0-9)

Selected Topic in Thermal and Fluids I
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This course is related to interesting advancement in thermal and fluids.
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This course is related to interesting advancement in thermal and fluids.
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This course is related to interesting advancement in thermal and fluids.
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Computer Aided Design, Engineering and Manufacturing Technologies
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Use of computer in various stages of product development; design, analysis and
manufacturing. Fundamentals of CAD software; representation of freeform geometry using
NURBS; constructive solid geometry and quad-tree representation. Fundamentals of CAE
software; numerical solution of differential equations; mesh generation; data visualization.

Fundamentals of CAM software; tool path design and CNC-control programming.
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Advanced Agricultural Engineering Simulation
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Procedure in modeling systems in agricultural engineering, Determination of associated
parameters, Relations between models and mathematical equations to develop a model for

research work and practical applications.
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Advanced Theory of Elasticity
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Three dimensional stress and strain analysis using equilibrium and compatibility equations,
Non-symmetry structure problems, Finite difference method, Finite element method,
Experimental stress and strain analysis, Applications of theory of elasticity on engineering

designs.
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Applied Theory of Plate and Shell
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Cylindrical and pure bending of plates, axisymmetrical bending of laterally loaded rectangular
and circular plates with various boundary conditions; plates of various shapes, combined
bending and stretching of plates. Stresses and deformations of shells; membrane theory of

shells; bending theory of shells of revolution and other shapes.

a J y A 14 d
fni'J!ﬂi1811?]'313»1!?114!1«!9@%1ﬂﬂ]]Niﬂu!!ﬁ3ﬂ1iﬂ§3EJﬂﬂ 3 (3-0-9)

Thermal Stress Analysis and Applications
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Fundamentals of thermoelasticity. Derivation of different classes for thermal stress differential
equations and analytical solutions to one, two and three-dimensional thermal stress problems.
Numerical methods for solving thermal stress problems with arbitrary three-dimensional
continuum bodies and built-up structures, Thermal Stress analysis applied to engineering

applications.
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Theory of Plasticity and Applications
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Yield criteria, Relationship between stress and strain for inelastic materials, Slip-line field
theory, Applications in large scale deformation and material forming processes, Experimental

stress — strain analysis, engineering applications of plasticity theory.
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Advanced Fracture Mechanics
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Cause and prevention of structural failure, Linear-elastic fracture mechanics and Elastic-
plastic fracture mechanics, Experimental fracture mechanics, Numerical fracture mechanics,
Fatigue crack initiation and propagation, Applications of fracture mechanics on engineering

designs.
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Advanced Fatigue
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Mechanism of fatigue development, Cyclic deformation for polycrystalline materials, Fatigue
crack initiation in solids, Fatigue crack propagation in solids, High cycle fatigue, Low cycle
fatigue, Contact fatigue, Corrosion fatigue, Theory of fatigue applied to engineering

applications.
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Applied Finite Element Method
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Procedures to set up the finite element equation for structural and thermal analysis. Example

of finite element program in engineering problem. Application of finite element commercial

software in structural and thermal analysis.
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Advanced Mechanical Vibration and Applications
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Free and forced vibrations will be reviewed in this course with one degree of freedom and
multi-degree of freedom systems. The stability analysis of multi-degree of freedom system is
introduced in either linear or nonlinear system. The vibration of continuous system is also
studied with the introduction of energy method (Rayleigh-Ritz method). The vibration control
and measurement is focused and the applications, for example critical speed in rotating
machine and resonance in the machine, are studied. At the end of the course the numerical
method is used to solve the governing equations and then compare with the discretized method.
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Advanced Automatic Control and System Identification
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Control Theory, Principals of specific advanced control, Adaptive, stochastic and non-linear
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controls, Learning and repetitive controls, Control of large systems involving a large number

of variables, Control Laboratory, Applied control systems, Mathematical model development.
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Agricultural Machinery Engineering
=3 v v o 4‘ % a % a a
ﬂﬂ‘HﬂﬂiQﬁiN!m%ﬁﬁﬂﬂ1i°ﬂ1\‘ﬂuﬂli’)\‘l!ﬂii’)\‘l‘i]ﬂiﬂﬁﬂ1§!ﬂyﬂ§ﬂ1ﬂguﬂﬁ\ﬂlﬂﬂﬁﬁﬂx!m%'flﬂﬂ1ﬂ1§
togiiuiideadousy szuudumds msTasazmsaiugn  MimsannwrsedSulsanse

A o & y Aa g
ﬂi’)ﬂ!!“ﬂ‘ﬂ!ﬂiﬂQﬂﬂiﬁiﬂiﬂiﬂﬁiN‘mﬂﬂ'JGIIEN
Study of components and working principle of agricultural machinery by reviews of prior arts

and current related technologies such as, power system, measurement and control system etc.

Development, improvement or designs of some related machinery or components.
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Biomechanics
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Fundamental in biomechanics, force, energy, balance fiction, movement of organ, prostheses.
Specific areas of human system such as skeletal system, muscular system, blood circulation
system. The property of biomaterial. Examples of biosolid, bioheat, biofluid and the simulation

in medical engineering.
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This course is related to interesting advancement in design, dynamics, control, and solid

mechanics.
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This course is related to interesting advancement in design, dynamics, control, and solid

mechanics.
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Selected Topic in Design, Dynamics, Control and Solid Mechanics I11
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This course is related to interesting advancement in design, dynamics, control, and solid

mechanics.
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Dissertation
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Students will learn about how to create and conduct research, in which the study will be in
problems or questions relating to all engineering majors, including electrical engineering,
computer engineering, industrial engineering, chemical engineering and mechanical
engineering. The study must create new knowledge in the related engineering areas and be
supervised by academic staffs from the engineering faculaty. The researchers must present

his/her works in official public medium, publish the works and must have strong research

ethics.
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Students will learn about how to create and conduct research, in which the study will be in
problems or questions relating to all engineering majors, including electrical engineering,
computer engineering, industrial engineering, chemical engineering and mechanical
engineering. The study must create new knowledge in the related engineering areas and be
supervised by academic staffs from the engineering faculaty. The researchers must present
his/her works in official public medium, publish the works and must have strong research

ethics.
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