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612605

612606

613501

614501

614602

615300

615301

6156402

615403

615504

615605

615606

gRenaas 3

(Obstetrics 1II)

uInnen 3

(Gynecology III)

lam widn ai3ednen
(Otolaryngology)

paslslland 1

(Orthopedics 1)

paslatlAng 2

(Orthopedics II)
mawdyiulauasiammvasns
(Growth and Development of Human)
umhaain

(Introduction to Clinical Medicine)
DE3eNanS 1

(Medicine I)

DEIENENT 2

(Medicine II)

Dj3eNes 3

(Medicine III)

1836NaR3 4

(Medicine 1V)

1E3NANS 5

(Medicine V)

3(0-6-3)

3(0-6-3)

3(1-4-4)

5(3-4-4)

4(0-8-4)

2(2-0-4)

4(3-2-7)

5(5-0-10)

4(0-8-4)

6(2-8-8)

4(0-8-4)

4(0-8-4)



609635  LITENERIAIALATILALINTY 6 4(0-12-4)
(Family and Community Medicine VI)

610501 mmam%ﬁwg 1 1(1-0-2)
(Rehabilitation Medicine I)

610602 m‘ﬁﬂnﬁm%ﬁuvj 2 1(0-2-1)
(Rehabilitation Medicine II)

611401  Foueams 1 3(3-0-6)
(Surgery 1)

611402  ¢fauendms 2 6(3-6-9)
(Surgery II)

611603  ¢faeenams 3 3(1-4-4)
(Surgery 1)

611504  Fauenans 4 3(2-2-5)
(Surgery 1V)

611605  ¢fauenaas 5 4(0-8-4)
(Surgery V)

611606 FRUFMEAT 6 4(0-8-4)
(Surgery VI)

611608  LFMARTANEN 4(0-8-4)
(Emergency Medicine)

612401  geneams 1 4(1-6-5)
(Obstetrics 1)

612402  uITINEN 1 2(1-2-3)
(Gynecology 1)

612503  gRenaas 2 3(1-4-4)
(Obstetrics II)

612504  UINAINEN 2 2(1-2-3)

(Gynecology 1II)
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607401

607402

608501

609101

609202

609203

609204

609230

609331

609332

609433

609534

nrRdEeEnSuarMsAnETMnL
(Medical Ethics and Critical Thinking)
ffnzenans

(Forensic Medicine)

S nenitiasy

(Diagnostic Radiology)

Sodsnmn

(Radiation Oncology)

Afoydinen

(Anesthesiology)
PULMFANMIMIUNTE 1

(Medical Rural Studies I)
?muwﬁﬂmvmmmwm‘ 2

(Medical Rural Studies II)
PULNENIIMSUANE 3

(Medical Rural Studies III)
uUnEnIINIIUNNE 4

(Medical Rural Studies IV)
NTFMERTATALAT ALY 1

(Family and Community Medicine I)
NYFNERIATOLATINALYNTU 2

(Family and Community Medicine II)
nERSATILATILALYNTA 3

(Family and Community Medicine III)
NTNANSATOLATILALEN 4

(Family and Community Medicine IV)
nTENERIATELN IR 5

(Family and Community Medicine V)

2(2-0-4)

3(1-4-4)

2(1-2-3)

1(1-0-2)

3(1-4-4)

2(0-6-2)

1(0-3-1)

1(0-3-1)

1(0-3-1)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(2-3-6)

3(2-3-5)



606304

606305

606306

606307

- NI AN

602401

602402

602503

602504

602605

602606

603501

604301

604502

URTEMIwendInenmMeimeamaszuy
(Systemic Anatomical Pathology Laboratory)
WENDIMENARTN

(Clinical Pathology)

UTiemawendInenadin

(Clinical Pathology Laboratory)
nWugFEaS

(Medical Genetics)

1(0-3-1)

3(3-0-6)

1(0-3-1)

2(2-0-4)

144 wWIWAA

Svmhefinussene-Uia-Anmnemeawasymumam)

NNSVTFNENS 1
(Pediatrics I)
NASNTANERS 2
(Pediatrics 1I)
NNINTENETS 3
(Pediatrics III)
NISTENENS 4
(Pediatrics IV)
RISTENERS 5
(Pediatrics V)
NSNS 6
(Pediatrics VI)
ANYINEN
(Ophthalmology)
AanTenaas 1
(Psychiatry I)
danTenaEns 2

(Psychiatry II)

4(4-0-8)

2(2-0-4)

3(0-6-3)

2(0-4-2)

3(0-6-3)

3(0-6-3)

3(1-4-4)

1(1-0-2)

4(1-6-5)



111201

111202

111203

111204

112301

112302

113301

113302

113303

113304

113306

606301

606302

606303

BHmenmemaunng 1

(Medical Physiology I)
UemssaTinenmemsunne 1
(Medical Physiology Laboratory I)
BHnenmamaunne 2

(Medical Physiology II)
UARmssisimenmemsunng 2
(Medical Physiology Laboratory II)
UsReAnenmemaunng

(Medical Parasitology)

UM sUsaainemamaunng
(Medical Parasitology Laboratory)
ndrinenmamsunng 1

(Medical Pharmacology I)

Uiemandainemamsunng 1

(Medical Pharmacology Laboratory I)

S Inemamaunng 2
(Medical Pharmacology II)
ndIMENARIN

(Clinical Pharmacology)

A inenmImsunne

(Medical Toxicology)
wenSAnenmeimenta
(General Anatomical Pathology)

URTEmIwenFinenmeimerily

(General Anatomical Pathology Laboratory)

WENDINEMEIMAMNIEUY

(Systemic Anatomical Pathology)

4(4-0-8)

1(0-3-1)

3(3-0-6)

1(0-3-1)

4(4-0-8)

1(0-3-1)

2(2-0-4)

1(0-3-1)

4(4-0-8)

2(2-0-4)

1(1-0-2)

4(4-0-8)

1(0-3-1)

4(4-0-8)
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QaTAINEMINTIUNNE]
(Medical Microbiology)

Uiiifimsqadainenmemsunnd

(Medical Microbiology Laboratory)

AnenpRANm NN
(Medical Immunology)
Fuadmamsunne

(Medical Biochemistry)
Uiienmstaedimenmsunnd
(Medical Biochemistry Laboratory)
WMEAMAenEs3 1

(Gross Anatomy I)
WMEIMaenass 2

(Gross Anatomy II)
qameAmaeaas

(Microscopic Anatomy)
WannmsmeAmaenas
(Developmental Anatomy)

UsvanvmeAmeaeans

(Neuroanatomy)

4(4-0-8)

1(0-3-1)

4(3-3-7)

4(4-0-8)

1(0-3-1)

5(2-9-7)

5(2-9-7)

5(3-6-8)

3(2-3-5)

5(3-6-8)
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Ph.D. (Electronic and Electrical Engineering)

Ph.D. (Mechanical Engineering)
Ph.D. (Electrical Engineering)
Ph.D. (Geological Engineering)
Ph.D. (Computer Science)
Ph.D. (Ceramics)

Ph.D. (Mineral Processing)
Ph.D. (Mechanical Engineering)
Ph.D. (Computer Science)
Ph.D. (Mechanical Engineering)
Ph.D. (Ceramics)

Ph.D. (Civil Engineering)

Ph.D. (Mechanical Engineering)
Ph.D. (Civil Engineering)

M.S. (Petroleum Engineering)

Ph.D. (Polymer Engineering)

Ph.D. (Interactive Multimedia Technologies)
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(Mechanical Vibration)
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(Automatic Control System)
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437200 WUFWIMINTIHINALIY 1(0-3-3)
(Aeronautical Engineering Fundamentals)
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(Aircraft Materials)
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(Aerodynamics)
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(Gas Dynamics I)
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437303 Insaaieemaeny 4(4-0-8)
(Aircraft Structure)
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437304 FTVUIANMTAIUNMTUY 4(4-0-8)
(Aviation Management System)
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437305 AUMAIDINIAELIH 4(4-0-8)
(Aircraft Power Plant)
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(Aircraft Electrical System)
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437307 nAaTaAsMITY 4(4-0-8)
(Mechanical of Flight)
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(Aircraft Instrument)
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437309 MIFONLIFIDIMNALIY 4(4-0-8)
(Aircraft Maintenance)
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437310 M3ONUVVDINIALNY 4(4-0-8)
(Aircraft Design)
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437340 UuamsIAInTIHe AU 1 1(0-3-3)
(Aeronautical Engineering Laboratory I)
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437341 URUAMIANINTIHINALIH 2 1(0-3-3)
(Aeronautical Engineering Laboratory II)
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437440 UHUAMIININTIHOIMABIU 3 2(1-3-6)
(Aeronautical Engineering Laboratory III)
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(Gas Turbine Performance)
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(Combustion)
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(Introduction to Theory of Elasticity)
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(Fluid Machinery)
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(Introduction to Computational Fluid Dynamics (CFD) )
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425459 sﬂ5u§ﬁ1am§ﬁm%’ﬁmnssmﬂ‘éaaﬂa 4(4-0-8)
(Economy for Mechanical Engineering)
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(AutoCAD for Engineering)
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(MATLAB for Mechanical Engineering)
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437401 H398M I 4(4-0-8)
(Aviation Safety)

1109AUABY © 437304 STUVIANISAIUNITTY
wasguaulasanslugaaivnssunisiiv fisfunnfiu armdasafolunis

11395019 1MFeU NYyv ity a‘jgumauﬁsﬁﬂﬁauﬂﬂaua:g%amﬁﬂs TEHTRCATATIREETRIT &

% £

a @ [ a wva 4 a 4 a
auﬁwaumw mmmsmﬁaﬂuaumwauazqmmsm ﬂWS’JLﬂ5’]314‘(76%1}1?1’)'11194?]?‘231?1111?715

E]

Fou1I13991NAYIU

35



437402 3NATFIHYAAIHNTTHNITUY 4(4-0-8)
(Aviation Industrial Standards)
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(Aircraft Control Systems )
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(Gas Dynamics II)
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(Finite Element Method for Aeronautical Engineering)
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(Aeronautical Engineering Project I)
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(Aeronautical Engineering Project II)
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(Advanced Topics in Aeronautical Engineering I)
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(Advanced Topics in Aeronautical Engineering II)
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(Special Problems in Aeronautical Engineering I)
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(Special Problems in Aeronautical Engineering II)
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(Cooperative Education I)
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Graduate Program in Ceramic Engineering
School of Ceramic Engineering
Institute of Engineering
Suranaree University of Technology

1. Program Titles
1.1 Master Program
Master Program in Ceramic Engineering
1.2 Doctoral Program
Doctoral Program in Ceramic Engineering

2. Degree Titles
2.1 Master Degree

Full Title : Master of Engineering (Ceramic Engineering)
(Thai) : AAanssuanansuingia (Aranssuisiin)
Abbreviated Title : M. Eng. (Ceramic Engineering)
(Thai) ;A (3anssuiasniin)

2.2 Doctoral Degree
Full Title : Doctor of Engineering (Ceramic Engineering)
(Thai) : AAanssnAans R g (Iaanssuiasiiin)

Abbreviated Title : D.Eng. (Ceramic Engineering)
(Thai) : aA.a. (AAanssuiasniin)

3. Responsible Unit
School of Ceramic Engineering, Institute of Engineering, Suranaree University of
Technology.

4. Philosophy and Objectives

Ceramic industries in Thailand have expanded rapidly in the past 40 years with total
export value of ceramic products of more than 20,000 million bahts per year including large
scale ceramic industries such as cement, glasses, floor and wall tiles, tablewares and small or
medium scale production of giftwares and souvenoirs. Ceramic industries are one of
important industries of Thailand because of the availability of local principle raw materials
and relatively low labor cost. One of the major problems in local ceramic industries is
lacking of process technology development, budget and personnels or engineers for research
and development, and effective technology transfer in private sector. Only a few universities
in Thailand provide graduated program in the field of ceramic science and engineering.

For this reason, the school of ceramic engineering, institute of engineering, Suranaree
University of Technology (SUT), started the graduate program for Master and Doctoral
degrees in ceramic engineering in 2002.

The objectives of the program for the student are
1. To have high capability in design and improvement for starting materials, production

processes and quality assurance, high capability in developing new products and capable
of transferring new and up to date process technology in ceramic industries both for
conventional and advanced ceramics for the future



2. To have efficient technical background in research and development work up to
international standard. Graduate students should have ability for higher level study and
to work in research worldwide.

3. To have strong devotion to better process technology in ceramic engineering field for
long term development of Thailand.

4. To have long term self-development capability together with high moral standard and
strict professional ethics.

S. Program Inception
Enrollment of the students in this program will begin in the first trimester of
academic year 2007.

6. Admission Requirements

All applications will be screened by the university appointed graduate school
committee. Acceptance to the program will be decided by the committee based on the
university regulations, application form, letters of recommendation, working experiences and
the results from written examination and/or interviews .

Master degree program

Applicant Qualification

1. Applicants must possess the bachelor degree or equivalent in ceramic
engineering or related fields from an accredited university or institution.

2. Graduated with a minimum cumulative GPA of 2.50 on the scale of 4.00 or
equivalent. Applicants with GPA less than 2.50 may be considered as a special
case by graduate committee if possess working experiences in ceramic fields
based on SUT regulations.

The applicant must submit a complete application form and the following :

1. A complete bachelor degree transcript.

2. At least two letters of recommendation from an academic advisor and a class
instructor. For the candidate with working experiences, a recommendation letter
from job supervisor is additionally required.

3. Other technical papers or publications ( if any )

Doctoral degree program

Applicant Qualification

1. Applicants with master degree or equivalent must graduate with a
minimum cumulative GPA of 3.25 on the scale of 4.00. Applicants with
bachelor degree must graduate with an honor or equivalent .

2. Applicants must possess the bachelor or master degree or equivalent in ceramic
engineering or related fields from an accredited university or institution

The applicant must submit a completed application form and the following :

1. A complete bachelor or master degree transcript.

2. At least two letters of recommendation from an academic advisor and a class
instructor. For the candidate with working experiences, a recommendation letter
from job supervisor is additionally required

3. Other technical papers or publications ( if any )

7. Application Process
As stated in the SUT Regulation for Graduate Studies.



8. Academic System
As stated in the SUT Regulation for Graduate Studies.

9. Study Duration
As stated in the SUT Regulation for Graduate Studies.

10. Registration
As stated in the SUT Regulation for Graduate Studies.

11. Degree Requirements
The grade requirement , terms for continuation and graduation for the Master and

Doctoral degrees in ceramic engineering must conform to SUT regulations for the
graduate study and the school of ceramic engineering requirements as follows ;

Master Degree Requirement ( Plan A Scheme A2)

The following regulations are applied ;

1. The student must complete a minimum 25 credits of the required course work and
20 credits of master thesis with a minimum cumulative GPA of 3.00.  The
maximum time required for master degree is 5 academic years.

2. Pass the comprehensive examination

The student’s thesis proposal must be approved by the graduate committee of the

school of ceramic engineering through official thesis proposal examination .

4. Before defending the thesis, a full paper from the results of student’s thesis must
be published or accepted for publication in a national research journal or a
national symposium approved by the graduate school committee.

5. Pass thesis defense examination and submit the complete thesis to the
university.

W

Doctoral Degree Requirement ( Scheme 1 and 2 )

1. The student must complete all the required credits of course work with a
minimum cumulative GPA of 3.00.

2. Pass the Preliminary examination within 3 to 6 terms to be qualified to submit
thesis proposal.

3. The student’s thesis proposal must be approved by the graduate committee of the
school of ceramic engineering through official proposal defense.

4. Before defending the thesis, the results from student’s thesis must bepublished

or accepted for publication in research journal or symposium approved by
the graduate school committee depending upon the Scheme as follows ;
4.1 Scheme 1.1 ; 1 international and 1 national paper
4.2 Scheme 2.1 and 2.2 ; 1 international paper

5. Pass thesis defense examination and submit the complete thesis to the
university.

6. Pass English examination test



12. Faculty
12.1 Curriculum Faculty
Associated Prof. Dr. Charussri Lorprayoon
Ph.D. (Ceramics)
New York State College of Ceramics at Alfred University, USA.

Associated Prof. Dr. Sutin Kuharuangrong
Ph.D. (Ceramics)
New York State College of Ceramics at Alfred University, USA.

Assistant Prof. Dr. Shigeki Morimoto
Ph.D. (Industry),
Tokyo University , Japan.

Dr. Veerayuth Lorprayoon
Ph.D. (Ceramics)
New York State College of Ceramics at Alfred University, USA.

Dr. Sutham Srilomsak
Ph.D. (Ceramic Engineering)
New York State College of Ceramics at Alfred University, USA.

12.2 Teaching Faculty
Assistant Professor Dr. Sukasem Kangwantrakool

D.Eng (Material Science and Engineering)
Hokkaido University,

Dr. Sirirath Sattanachan
D. Eng. (Materials Science and Engineering)
Nagaoka University of Technology, Japan

13. Enrollments
For the first 5 years, the number of student enrolled in the program in each year is as
follows ;

Number expected to
Academic Number of admission graduate in the academic year

Year Master Doctoral Master Doctoral
2007 5 5 3 -
2008 5 5 3 1
2009 10 5 3 -
2010 10 3 5 5
2011 10 5 10 5

14. Location and Equipment
Location: Classrooms in the Center of Educational Services, SUT campus
Equipment: Laboratory equipment from the Center for Scientific and Technology
Equipments; and accessories for lecturing from the Center of Library
Resources and Educational Media, Suranare University of Technology.



Equipment: Laboratory equipment from the Center for Scientific and Technology
Equipments; and accessories for lecturing from the Center of Library
Resources and Educational Media, Suranare University of Technology.

15. Library

The Center of Library Resources and Educational Media offers the following resources
and services.

15.1 Resources

il Books
Thai 22,424 titles
English 68,616 titles
15.1.2 Journals
Thai 142 titles
International 285  titles
Received from Donation 995 ftitles
15.1.3 Audio-visual and electronic 3,279 titles

15.2 Inter-Library Loan
Offering loan/photocopying services from other Thai and foreign universities and other
public institutions.

15.3 Information Search Service
15.3.1 Search for items at CLREM
15.3.2 Search for items at other libraries

15.4 Database
15.4.1 Database on CD-ROM
- Chemistry Citation Index from 1999
- ComputMath Citation Index from 1999
- Thai theses from B.E.2509
15.4.2 Database On-line
- IEEE/IEL -- Full text database of articles, journals, proceedings and
standards in electrical and electronic engineering and other related fields
- DAO -- database of abstracts of master and Ph.D.thesis from U.S., Canada,
etc. in all fields.
- Medline -- database in medicine, public health, nursing and medical sciences.
- FirstSearch over 80 databases covering all fields, e.g. sciences, technology,
agriculture, medicine, etc.
- e-journal fronf American Chemical Society over 24

titles covering chemistry, biochemistry and biotechnology from 1996.

CLREM web: http://library.sut.ac.th

16. Fiscal Budget
The School of Ceramic Engineering receives the annual budget from Suranaree
University of Technology.



17. Curriculum

The School of Ceramic Engineering offers 1 program for Master degree and
3 programs for Doctoral degree with the following credit structures ;

17.1 Total Credits

Master Degree
- Plan A Scheme A2 ,minimum 45 credits
(Instructional courses with thesis)

Doctoral Degree
For Master degree holders

- Scheme 1.1 ,minimum 60 credits
(Research and thesis)
- Scheme 2.1 ,minimum 60 credits

(Instructional courses with thesis)

For Bachelor degree holders

- Scheme 2.2 ,minimum 90 credits
(Instructional courses with thesis)

17.2 Program Structure

Master Degree

The credit structure for master degree student, according to SUT regulation Plan A
Scheme A2, consists of a minimum of 25 credits for course work and a minimum of 20
credits for thesis work. The overall credits must not be less than 45 . The details are
listed below .

Requirement for Master Degree :Plan A Scheme A2

Core Courses 16 credits
Elective Courses 6 credits,minimum
Graduate Seminar [ 1 credit
Graduate Seminar II 1 credit
Research Seminar 1 credit
Master Thesis 20 credits,minimum
Total 45 credits,minimum
Note : All required course work must be fulfilled with a minimum GPAX of 3.00

before the student can take comprehensive examination

Doctoral Degree
For doctoral degree candidate, according to SUT regulation, consists of two

programs ; i.e., Scheme 1 and 2 as follows ;

Scheme 1 : Research and Thesis
For student with exceptional academic background. Mainly thesis
work, no course work is required. School of ceramic engineering preserves the right
to ask the candidate to register in graduate seminar I and II, and research seminar or any
other courses related to their thesis if considered necessary.

6



Requirement for Doctoral Degree Scheme 1

A program is offered for Scheme 1 ,i.e.,

Scheme 1.1 : For Master Degree holder
Thesis 60 credits,minimum

Scheme 2 : Instructional Courses with Thesis
Both thesis work and course work are required. Scheme 2 has two separated
requirements depending upon the academic background of the candidate, i.e.,

Scheme 2.1 : For Master Degree holder
For the candidate with master degree, a minimum of 45 credits for

Note :

thesis and a minimum of 15 credits for course work are required . The

details are listed below ;

Requirement for Doctoral Degree Scheme 2.1

Core Courses

Elective Courses

Graduate Seminar |

Graduate Seminar II

Research Seminar

Doctoral Thesis 4
Total 6

O N = = W \O

credits , IMW

credits , minimum
credit
credit
credit
credits , minimum
credits , minimum

In some special case, seminars can be replaced by technical elective courses
with consent of graduate committee

Scheme 2.2 : For Bachelor Degree holder
For the candidate with Bachelor degree with Honor , a minimum of 60

credits for thesis and a minimum of 30 credits for course work are

required . The details are listed below ;

Requirement for Doctoral Degree Scheme 2.2

Core Courses 21
Elective Courses

Graduate Seminar [ 1
Graduate Seminar II 1
Research Seminar 1
Doctoral Thesis 60

Total 90

credits

credits, minimum
credit

credit

credit

credits, minimum
credits, minimum



17.3 Graduate Courses

Graduate courses are listed as core courses, elective courses, seminars and thesis for
which each graduate student must fulfill the minimum requirement described in the
curriculum structure ( 17.2) for master and doctoral programs.

For candidate with no academic background in ceramic engineering, the school of
ceramic engineering preserves the right to require the student to take extra courses either
undergraduate or graduate level to strengthen the student background in ceramic
engineering. The credits earn from these extra required courses cannot be counted in
the program credit requirement.

The required course work must be fulfilled before the student can be qualified
for comprehensive or qualifying examination .

17.3.1 Course Code
Course code consists of 6 digits number ; XXXXXX
1 Digit Represent the responsible institute
Number 4 represents Institute of Engineering
2" and 3" Digit Represent the responsible school
Number 26 represents the School of Ceramic Engineering-
4" Digit Represent academic level or types of courses
Number 5 represents High Level Bachelor Degree Courses
Number 6 represents Compulsory Courses
Number 7 represents Technical Elective Courses
Number 8 represents Seminar
Number 9 represents Thesis

5™ Digit Represent course categories, i.e.,
Number 1 represents Principle and Theory
Number 2 and 3 represents Materials and Processing
Number 4 represents Characterization and Analysis
Number 5 represents Properties and Measurement
Number 6 represents Other Special Study Topics
Number 7 represents Seminar
Number 8 represents Master Thesis
Number 9 represents Doctoral Thesis

6™ Digit Represent respective order of the course in each

categories

17.3.2 Core Courses

Core courses are compulsory for master and doctoral candidates and compose
of courses for which the students are expected to have deep understanding in the field in
order to be able to develop innovative idea for future self-sustained advanced research
and development.

Core Courses are listed below ;

Course Code Course Title Credits
426610 Mathematical Methods in Material Science 4(4-0-12)
and Engineering
426611 Thermodynamics of Materials 3(3-0-9)

8



426612 Advanced Physical Chemistry for Ceramics 3(3-0-9)

426613 Solid State Physics 3(3-0-9)
426614 Experimental Design for Ceramics 3(3-0-9)
426615 Advanced Inorganic Chemistry for Ceramics 3(3-0-9)
426616 Mass Transport in Ceramics 3(3-0-9)
426617 Crystal Chemistry 3(3-0-9)
426620 Advanced Ceramic Materials 4(4-0-12)
426621 Advanced Ceramic Processing I 3(3-0-9)
426622 Advanced Ceramic Processing II 3(3-0-9)
426623 Particulate Engineering 3(3-0-9)
426640 Characterization in Material Engineering I:  3(3-0-9)

X-ray Diffraction

17.3.3 Elective Courses

Elective courses for master and doctoral candidates are required to strengthen
academic background of the students or to provide specific knowledge in the field
related directly to student’s thesis work.

Elective Courses consist of 5 categories which are listed below ;

17.3.3.1 Principle and Theory
Course Code Course Title Credits
426710 Finite Element Method in Ceramic Engineering 4(4-0-12)
426711 Crystallography 3(3-0-9)
426712 Solid State Chemistry 3(3-0-9)
426713 Colloids and Interface 3(3-0-9)
426714 Theory of Spectroscopy 3(3-0-9)
426715 Rheology of Particle System 3(3-0-9)
426716 Statistical Mechanics 4(4-0-12)
17.3.3.2 Materials and Processes
Course Code Course Title Credits
426521 Electrical and Electronic Ceramics 3(3-0-9)
426522 Magnetic Ceramics 3(3-0-9)
426523 Bioceramics 3(3-0-9)
426524 Structural Ceramics 3(3-0-9)
426525 Industrial Glass and Glass Ceramics 3(3-0-9)
426720 Advanced Glass Technology 3(3-0-9)
426721 Advanced Ceramic Composite Materials 3(3-0-9)
426722 Advanced Topics in Ceramic Processing 3(3-0-9)
426723 Advanced Topics in Whiteware Technology 3(3-0-9)
426724 Advanced Topics in Biomaterials 3(3-0-9)
426725 Advanced Topics in Glass 3(3-0-9)
426726 Advanced Topics in Composite Materials 3(3-0-9)
426727 Advanced Topics in Functional Ceramics 3(3-0-9)
426728 Advanced Topics in Electrical and Electronic 3(3-0-9)
Ceramics

426729 Advanced Topics in Structural Ceramics 3(3-0-9)
426730 Advanced Topics in Magnetic Ceramics 3(3-0-9)
426731 Advanced Ceramic Processing Laboratory 1(0-3-0)
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17333 Characterization and Analysis

Course Code Course Title Credits

426740 Characterization in Material Engineering II : 3(3-0-9)
Chemical Characterization

426741 Characterization in Material Engineering III : 3(3-0-9)
Physical Characterization

426742 Characterization in Material Engineering IV : 3(3-0-9)
Thermal Characterization

426743 Characterization in Material Engineering V : 3(3-0-9)

Microscopic Characterization

17.3.3.4 Properties and Measurement
Course Code Course Title Credits
426750 Thermal and Mechanical Properties 3(3-0-9)
of Ceramic Materials
426751 Advanced Ceramic Measurement and 1(0-3-0)
Testing Laboratory |
426752 Advanced Ceramic Measurement and 1(0-3-0)
Testing Laboratory II
17.3.3.5 Research Supporting Courses and Interesting Topics
Course Code Course Title Credits
102701 Information Access 3(3-0-9)
426520 Research Methodology and Research 3(3-0-9)
Writing in English
426526 Quality Assurance and laboratory Standards 3(3-0-9)
426760 Selected Topics in Ceramics I 3(3-0-9)
426761 Selected Topics in Ceramics 11 3(3-0-9)
426762 Selected Topics in Ceramics III 3(3-0-9)
426763 Selected Topics in Ceramics IV 3(3-0-9)
426764 Advanced Special Problems 3(3-0-9)
426765 Independent Study 3(3-0-9)

Note : Except for the list of elective courses in the above categories (17.3.3 ), the
student can also register graduate core courses ( 17.3.2 ) and count as elective course
with approval of graduate advisor and the school graduate committee.

17.3.4 Seminar

Course Code Course Title Credits

426 870 Graduate Seminar I 1(0-3-4)
426 871 Graduate Seminar II 1(0-3-4)
426 872 Research Seminar 1(0-3-4)
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17.3.5 Thesis

Course Code Course Title Credits

426 980 Master Thesis Plan A Scheme A2 20

426 990 Doctoral Thesis I Scheme 1.1 60
(Master degree holders)

426 991 Doctoral Thesis II Scheme 2.1 45
(Master degree holders)

426 992 Doctoral Thesis II Scheme 2.2 60

(Bachelor degree holders)

17.4 Study Plan

Graduate curriculum course structures are designed for the student to complete
Master degree within 2 years and Doctoral degree within 3 to 4 years. For this purpose,
suggested registration plan for graduate student are provided in the following tables;

17.4.1 Master Degree :

Plan A Scheme A2 : Instructional courses with Thesis

Year | 1* Trimester Cr. | 2™ Trimester Cr. | 3" Trimester Cr.
426612 Adv. Phys. 3 | 426614 Exp. Design. 3 | 426xxx Elective 1 3
Chem. 426640 Charact. ME1 3 | 426xxx Elective 2 3
426620 Adv.Cer 4 | 426871 Grad. Sem. I 1 | 426980 Master 3
1 Mat. 426872 Res. Sem. 1 Thesis
426621 Adv. Cer. 3
Process. I
426870 Grad. Sem. I 1
Total 11 Total 8 Total 9
426980 Master 3 | 426980 Master 7 | 426980 Master 7
2 Thesis Thesis Thesis
Total 3 Total 7 Total 7

Total 45 credits
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17.4.2 Doctoral Degree

17.4.2.1 Schemel : Research and Thesis

Schemel.1 : For Master Degree holders

Year | 1% Trimester Cr. | 2" Trimester Cr. | 3" Trimester Cr.
426990 Doctoral 3 | 426990 Doctoral 3 | 426990 Doctoral 3
1 Thesis Thesis Thesis
Total 3 Total 3 Total 3
426990 Doctoral 10 | 426990 Doctoral 10 | 426990 Doctoral 10
2 Thesis Thesis Thesis
Total 10 Total 10 Total 10
426990 Doctoral 7 | 426990 Doctoral 7 | 426990 Doctoral 7
3 Thesis Thesis Thesis
Total q Total 7 Total 7
Total 60 credits
17.4.2.2 Scheme2 : Instructional courses with Thesis
Scheme 2.1 : For Master Degree holders
Year | 1% Trimester Cr. | 2" Trimester Cr. | 3" Trimester Cr.
426xxx Corecourse 1 | 3 | 426xxx Elective 1 3 1426991 Doctoral 3
426xxx Corecourse2 | 3 | 426871 Grad. Sem. Il 1 Thesis
1 426xxx Corecourse 3 | 3 | 426872 Res. Sem. 1
426870 Grad. Sem. I 1 1426991 Doctoral 3
Thesis
Total 10 Total 8 Total 3
426991 Doctoral 7 | 426991 Doctoral 7 | 426991 Doctoral 7
2 Thesis Thesis Thesis
Total 7 Total 7 Total 7
426991 Doctoral 7 1426991 Doctoral 7 | 426991 Doctoral 4
3 Thesis Thesis Thesis
Total 7i Total 7 Total 4

Total 60 credits )
The student is required to take 3 courses from the core course category (17.3.2) with /,\ﬁf/
approval of advisor and school of ceramic engineering.
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Scheme 2.2 : For Bachelor Degree holders

Year | 1% Trimester Cr. | 2" Trimester Cr. | 3" Trimester Cr.
426612 Adv. Phys. 3 | 426610 Math.Method 4 | 426613 Solid State | 3
Chem. 426611 Thermo.of 3 Phys.
426620 Adv.Cer 4 Mat. 426xxx Elective 1 3
Mat. 426640 Charact. ME1 3 | 426xxx Elective 2 3
426621 Adv. Cer. 3 | 426871 Grad. Sem. II 1
Process. I 426872 Res. Sem. 1
426870 Grad. Sem. | 1
Total 11 Total 12 Total 9
426992 Doctoral 3 | 426992 Doctoral 3 | 426992 Doctoral 8
2 Thesis Thesis Thesis
Total 3 Total 3 Total 8
426992 Doctoral 8 | 426992 Doctoral 8 | 426992 Doctoral 8
3 Thesis Thesis Thesis
Total 8 Total 8 Total 8
426992 Doctoral 8 | 426992 Doctoral 8 | 426992 Doctoral 6
4 Thesis Thesis Thesis
Total 8 Total 8 Total 6
Total 92 credits
17.5. Course Description
102701 Information Access 3(3-0-9)

Prerequisite: None
Course Description
This course explores the area of what scientific information is available and how to access it

Course Outline

1. Information in libraries (5 hours)
2. Scientific literature (6 hours)
3. Abstract sources (2 hours)
4, Databases (3 hours)
5. Electronic data access (5 hours)
6. Searching strategies (6 hours)
7. Citations and references (3 hours)
8. Project workshops (6 hours)

13



426520 Research Methodology and Research Writing in English 3(3-0-9)
Condition : Consent of the School

Course Description

Basic research process and engineering method. Frameworks of analysis.Data orrection
and analysis. Problem solving. Organization of material and styles appropriate for
engineering writing.

Course Outline
1. Research methodology (12 hours)
1.1 Research process and engineering method
1.2 Frameworks for analysis
1.3 Data collection and data analysis
1.4 Problem solving
2. Research writing (24 hours)
2.1 Focus, sources, bibliography, and citation
2.2 Information organization and argument
2.3 Paraphrase, plagiarism, and writing styles
2.4 Proofreading strategies and improvement of drafts
2.5 Research paper

426521 Electrical and Electronic Ceramics 3(3-0-9)
Condition : Consent of the School

Course Description

Theories and applications of ceramic materials in electrical and electronic fields ar
discussed. Basic properites and processing methods such as semiconductor IC packagin
technology and ceramic substrates are also covered.

Course Outline
1. Electroceramics (18 hours)
1.1 Ceramic conductors
1.2 Dielectrics, Relaxors and Insulators
1.3 Piezoelectric ceramics
1.4 Pyroelectric materials
1.5 Electro-optic ceramics
1.6 Fabrication
2. Semiconductor (18 hours)
2.1 Intrinsic semiconductors and Impurity semiconductors
2.2 Hall effect and Magnetoresistance
2.3 Excess carriers in semiconductors
2.4 Materials Technology and the measurement of Bulk Properties
2.5 Theory of Semiconductor p-n junctions
2.6 Unipolar, Bipolar and Photonic Devices

426522 Magnetic Ceramics 3(3-0-9)
Condition : Consent of the School

Course Description

Fundamental and advanced topics in magnetic ceramics are discussed to give a more in-depth
understanding about magnetism and magnetic ceramic materials. Topics covered include
electronic magnetic moments, quantum theory of magnetism magnetic properties, magnetic
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domains, magneto-optic phenomena, magnetic measurements and types of magnetic ceramic
materials (soft and hard ferrites, garnets and ferrites for microwave applications).
Manufacturing methods will also be discussed in relation to specific applications.

Course Outline

1. Magnetism and magnetic materials ; (2 hours)
Historical developments and present role in industry and technology

2. Magnetic field, terms and related units; type of magnetism, (6 hours)
ferromagnetic domains

3. Ferrites for non-microwave applications (5 hours)

4. Microwave ferrites (5 hours)

5. Permanent magnets (8 hours)

6. Ferrite preparation ; powder preparation, compact forming, (10 hours)

sintering and machining

426523 Bioceramics 3(3-0-9)
Condition : Consent of the School

Course Description

Ceramic materials for biological applications including processing and control, material
selection, variables that control compatibility and performance of bioceramics such as
physical and chemical properties, corrosion or solubility, fatigue and interfacial
histochemical changes.

Course Outline

1. Introduction (2 hours)
2. Bioinert ceramics (4hours)
3. Bioactive ceramics ; (14 hours)

Dense and pororus hydroxyapatite, hydroxyapatite coating,
composites and bone cement

4. Bioactive glasses (2 hours)
5. Bioactive glass-ceramics (4 hours)
6. Design of bioactive ceramic and polymer systems (3 hours)
7. Characterization of bioceramics (3 hours)
8. Regulation of medicine devices (2 hours)
9. ASTM standards for bioceramics (2 hours)
426524 Structural Ceramics 3(3-0-9)

Condition : Consent of the School

Course Description

Review of processing and control of structural ceramics, oxide and non-oxide systems, designs
and applications, advantages and limitations, properties and evaluation of materials.

Course Outline
1. Introduction ; overview of structural applications of ceramic materials (2 hours)
2. Structural ceramics ; materials, processing and properties (16 hours)
2.1 Oxide base materials
2.1.1 Aluminosilicates
2.1.2 High alumina
2.1.3 Zirconia
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2.2 Non-oxide base materials
2.2.1 Silicon carbide
2.2.2 Silicon nitride
2.2.3 Sialon
2.2.4 Boron nitride and carbide
2.3 Composites
3. Important mechanical properties , methods of evaluation and control (8 hours)
3.1 Hardness and wear resistance
3.2 Strength and elastic properties
3.3 Toughness
3.4 Fatique under cyclic loading
3.5 High temperature mechanical properties and creep
4. Case study in design and application of structural ceramics (6 hours)
4.1 Ceramic cutting tools
4.2 Wear parts and industrial applications
4.3 Adiabatic diesel engines
4.4 Advanced gas turbines
4.5 Aerospace and defense-related applications
4.6 Heat exchanger

5. Paper(s) and presentation(s) base on application of structural ceramics (4 hours)

426525 Industrial Glass and Glass-Ceramics 3(3-0-9)
Condition : Consent of the School

Course Description

Overview of the development of industrial glass and glass-ceramic products in terms of
compositions, process design, properties, and applications. The interrelation of glass composition
and manufacturing processes will be described based on chemistry and physics. Future
development of glass and glass-ceramics is discussed.

Course Outline

1. Industrial glass development (2 hours)
2. Special glasses ;  properties and composition relations (8 hours)
3. Glass-ceramics ; processes, properties and applications (8 hours)
4. Functional glasses ; porous glass, photosensitive glass, photochromic glass, (10 hours)
solder glass etc., and their applications

5. Ion-exchange processing (3 hours)
6. Sol-gel processing (3 hours)
7. Possibilities of the development of industrial glass and glass ceramics (2 hours)
426526 Quality Assurance and Laboratory Standards 3(3-0-9)

Condition : Consent of the School

Course Description

Fundamental target(s) and strategy in management systems. Management for quality
assurance and safety system in laboratory. Methods, policy and quality assurance for
qualified standard of laboratory. Procedures and practices for certification of ISO and other
standards.
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Course Outline

1. Fundamental targets and strategy of quality control management systems (3 hours)
2. Laboratory management systems (6 hours)
3. Laboratory safety systems (3 hours)
4. Methods, policy and quality assurance for qualified standard laboratory (6 hours)
5. Requirements for quality systems (3 hours)
6. Procedures and practice for certification of ISO standards (10 hours)
7. Applications to management of materials engineering laboratory (5 hours)
426610 Mathematical Methods in Material Science and Engineering 4(4-0-12)

Condition : Consent of the School

Course Description

Review of properties of infinite series. Inner product spaces. Fourier series. Fourier
integrals, the exponential Fourier representation, properties of Fourier integral, convolution,
Fourier transforms. Sturm-Liouville boundary value problems. Bessel function.
Classification of linear second order partial differential equations with two independent
variables. Hyperbolic differential equations. The heat equation. Elliptic equations. Laplace
transform. Difference equations. Discrete Fourier transform. Fast Fourier transforms

Course Outline

1. Review of properties of infinite series (3 hours)
2. Inner product spaces (4 hours)
3. Fourier series (4 hours)
4. Fourier integrals, the exponential Fourier representation, (6 hours)
properties of Fourier integral, convolution, Fourier transform

5. Sturm-Liouville boundary value problems (3 hours)
6. Bessel function (4 hours)
7. Classification of linear second order partial differential equation (2 hours)
8. Hyperbolic differential equations (2 hours)
9. The heat equation (2 hours)
10. Elliptic equation (2 hours)
11. Laplace transform (7 hours)
12. Difference equations (1 hour)

13. Discrete Fourier transform (6 hours)
14. Fast Fourier transforms (2 hours)
426611 Thermodynamics of Materials 3(3-0-9)

Condition : Consent of the School

Course Description

Basic thermodynamic concepts of solids cover first, second and third laws of
thermodynamics and their applications to materials, solution theory, phase equilibrium,phase
transformation, electro— chemistry and solid electrolytes, and advanced thermodynamic
problem solving.

Course Outline

1. Introduction and definition of terms (2 hours)

2. The first law of thermodynamics ; (4 hours)
Heat and work, enthalpy and heat capacity, heat of formation heat of reaction
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3. The second law of thermodynamics ; (6 hours)
Entropy and change of entropy during reaction processes, free energy function,
summary of thermodynamic relations, statistical interpretation of entropy

4. The third law of thermodynamics and applications (4 hours)
5. Relationship between thermodynamic and physical properties (6 hours)
6. Free energy of heterogeneous reactions (3 hours)
7. Solutions (3 hours)
8. Equilibrium between phases of variable composition (2 hours)
9. Free energy of binary systems (2 hours)
10. Thermodynamics of interfaces (2 hours)
11. Introduction to defects in crystals ; elemental crystals and compounds (2 hours)
426612 Advanced Physical Chemistry for Ceramics 3(3-0-9)

Condition : Consent of the School

Course Description

Theory of thermodynamic equilibrium. Phase equilibrium in pure substances. Systems of
variable compositions. Chemical equilibrium. Ionic solution. Debye-Huckel theory.
Electrochemical cells. Electric potential at interfaces. Empirical treatment of reaction rates.
Experimental methods and treatment of data. Complex reaction. Reaction in solution.

Course Outline

1. Theory of thermodynamic equilibrium (5 hours)
2. Phase equilibrium in pure substances (5 hours)
3. Systems of variable compositions (6 hours)
4. Chemical equilibrium (4 hours)
5. Ionic solution (4 hours)
6. Debye — Huckel theory (2 hours)
7. Electrochemical cells (3 hours)
8. Electric potential at interfaces (4 hours)
9. Empirical treatment of reaction rates (5 hours)
10. Experimental methods and treatment of data (3 hours)
11. Complex reaction (4 hours)
12. Reaction in solution (3 hours)
426613 Solid State Physics 3(3-0-9)

Condition : Consent of the School

Course Description

The microscopic origins of the physical properties of solids are discussed. First part of the
course includes atomic lattices and associated mechanical, thermal and dielectric properties.
The second part focuses on energy band structure ; the electronic properties of metals,
semiconductors and insulators . magnetic properties ; optical properties ; superconductivity ;
and the dielectric, ferroelectric and piezoelectric properties of insulators.

Course Outline
1.  Crystallinity and the Form of Solids (6 hours)
1.1 Crystal Structure and Binding
1.2 Structural Defects
1.3 Amorphous Structures
1.4 Liquid Crystals
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2. Phonons: Crystal Vibrations and Thermal Structures (9 hours)
2.1 Vibrations of crystals
2.2 Quantization of Elastic waves
2.3 Phonon momentum
2.4 Inelastic Scattering by Phonons
2.5 Phonon Heat Capacity
2.6 Thermal Conductivity
3. Energy Bands (9 hours)
3.1 Nearly Free Electron Model
3.2 Bloch Function and Kronig-Penny Model
3.3 Bragg Reflection and Energy Gap
3.4 Brillouin Zones for Multi-Dimensional Solids
3.5 Metals, Insulators and Semiconductors
4.  Dielectric, Ferroelectrics and Magnetic Properties of Solids (12 hours)
4.1 Macroscopic and Microscopic Views of Dielectric Response
4.2 Ferroelectric Behavior
4.3 Piezoelectric and Electrostriction
4.4 Magnetic Dipole Strengths
4.5 Forms of Magnetism: Diamagnetism, Paramagnetism, Ferromagnetism,
Antiferromagnetism and Ferrimagnetism
4.6 Magnetic Resonance

426614 Experimental Design for Ceramics 3(3-0-9)
Condition : Consent of the School

Course Description

This course emphasizes problem solving methods for manufacturing and research
applications. The techniques can be used to design efficient experiments, distinguish
differences in materials/processes/machines, identify key variables, develop equations which
quantify cause-effect relationships and optimize a process or material property. Several
classes are conducted in a computer lab where computer programs are applied to design
experiments and solve problems.

Course Outline

1 Introduction; Common Distributions; Testing Data for Normality (2 hours)

2 Differences in Sample Mean: t-test (1 hour)

3. Paired Comparisons; Confidence Intervals; Sample Size (2 hours)

4. Differences in Sample Variance: F-test (1 hour)

5 Analysis of Variance (ANOVA) (3 hours)

6 Computer Lab 1: t-tests, F-tests, Confidence Intervals Analysis (1 hour)
of Variance: Model Adequacy Checking

7. Analysis of Variance: Model Adequacy Checking & Comparisons (2 hours)
Among Means

8. Computer Lab 2: ANOVA; Random Effects ANOVA (1 hour)

2. Regression Models: Calculating Coefficients, Variable & Model (2 hours)
Significance, & Model Error

10. Computer Lab 3: Regression Models (1 hour)

11.  Regression Models: X & Y Transforms for Non-linear Effect & (2 hours)
Interactions

12.  Computer Lab 4: Models for Non-linear Effects & Interactions (1 hour)

13.  Regression Models: Other Check & Diagnostics (2 hours)
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14.  Model Techniques for Material Properties

15.  Computer Lab 5: Models for Non-linear Effects & Interactions

16.  Computer Lab 6: Model Predictions & Plots
17.  ANOVA in Regression Analysis

18.  Regression Models: Prediction, Response Surfaces, & Contour Plots

19.  Coding vs. Not Coding Data in Regression Modeling

20.  Models with Discrete Variables

21.  Computer Lab 7: Models with Discrete Variables

22.  Background on Experimental Designs

23.  D-optimal Designs

24.  Computer Lab 8: D-optimal designs

25.  Mixture Experiments & Models

26.  Screen Experiments: 2 Fractional Factorial Designs

27.  Computer Lab 9: Design Expert program demo for 2 designs

426615 Advanced Inorganic Chemistry
Condition : Consent of the School
Course Description

(1 hour)
(2 hours)
(1 hour)
(3 hours)
(1 hour)
(3 hours)
(1 hour)
(2 hours)
(1 hour)
(3 hours)
(1 hour)
(3 hours)
(3 hours)
(2 hours)

3(3-0-9)

The properties and structure of inorganic compounds are discussed based on the theory of

chemical bond and the molecular structural theory.

Course outline
1. Quantum theory and atomic structure
1.1. Quantum theory and its experimental basis
1.2. Structure of atom and quantum theory-I
1.3. Structure of atom and quantum theory-II
1.4. Hydrogen atom
1.5. Quantum theory and periodic table
2. Quantum theory and valence state
2.1. Linear combination of atomic orbital approach
2.2. Molecular orbital designations
2.3. Valence and hybridizations
3. Structure of molecules and chemical bond
3.1. Chemical bond in solid
3.2. Structure of simple inorganic compounds
3.3. Complex compounds

426616 Mass Transport in Ceramics
Condition : Consent of the School
Course Description

(12 hours)

(12 hours)

(12 hours)

3(3-0-9)

Review of diffusion controlled phenomena in glass and ceramics such as oxide , non-oxide
and special glass compositions.  Atomistic and mathematical approaches to diffusion

processes will be emphasized.

Course Outline

1. Fundamental of diffusion processes
1.1 Diffusion and Fick’s laws
1.2 Diffusion as an activated process
1.3 Types of diffusion coefficients
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Atomic theory of diffusion
2.1 Mechanisms of diffusion
2.2 Random walk diffusion
2.3 Thermal activated diffusion, temperature dependence of
diffusion coefficients

3. Diffusion in ceramic materials
3.1 Diffusion in crystalline oxides
3.2 Diffusion in liquid and glasses
3.3 Boundary and surface diffusion
3.4 Grain boundary diffusion and grain growth
3.5 Diffusion in ionic solids, diffusion and ionic conduction
3.6 Diffusion in semiconductors
4. Nucleation, crystal growth, and solid state reactions
4.1 Kinetics of hetergenous reactions
4.2 Nucleation and crystal growth
4.3 Precipitation from glasses
4.4 Crystal growth from solid matrix
4.5 Solidification of melts
4.6 Reactions with solids
5. Mass transport in sintering processes
5.1 Solid state sintering
5.2 Sintering kinetics
5.3 Liquid phase sintering and vitrification
5.4 Sintering related processes, ie. hot pressing, HIP etc.
6. Phase equilibrium and high temperature reactions
7. Reactions in ceramic material systems
8. Report(s) and presentation(s) based on mass transport in ceramics
426617 Crystal Chemistry

Condition : Consent of the School
Course Description

This course emphasizes the interplay between crystallography, bonding, and properties. In
particular the physical number of properties, including thermal expansion, thermal
conductivity, the refractive index, and a variety of piezoelectric, magnetic and electrical
properties will be discussed. Moreover, many of the fundamentals crystal chemistry will be
introduced such as Pauling’s rule, bond valence sums and crystal field theory. Throughout
the course the lecture material will be augmented by crystal structure building to demonstrate
the concepts.

Course Outline

=G 00 N Oy (W B LD e

Outline of course, interatomic binding forces and atomic structure

The ionic bond and some ionic crystal structures

The covalent bond and some covalent crystal structures

The metallic bond and the structures of some metallic elements
The Hydrogen and Van der Waals bonds

review of symmetry, coordination, Neumann’s law

Thermal properties

Electrical conductivity and energy bands

Dielectric, Piezoelectric, and Ferroelectric properties

Optical properties
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(8 hours)

(8 hours)

(4 hours)

(2 hours)
(2 hours)
(4 hours)

3(3-0-9)

(2 hours)
(2 hours)
(2 hours)
(1 hour)
(1 hour)
(3 hours)
(3 hours)
(3 hours)
(5 hours)
(4 hours)



11.  Mechanical properties (3 hours)

12.  Magnetic properties (4 hours)
13.  Conclusion (3 hours)
426620 Advanced Ceramic Materials 4(4-0-12)

Condition : Consent of the School

Course Description

Review of advanced ceramic materials including structural , electrical ,magnetic , electronic,
thermal, chemical, nuclear, optical and biological ceramic materials, raw materials and
processes, key properties in design and selection for engineering applications.

Course Outline

1. Introduction to advanced ceramic materials (3 hours)
2. Classification of advanced ceramic materials (3 hours)
3. Processing and properties of advanced ceramic materials : (38 hours)

3.1 Structural ceramics
3.2 Electrical, electronic and magnetic ceramics
3.3 Thermal, chemical and nuclear ceramics
3.4 Optical ceramics
3.5 Bioceramic and composites
3.6 Smart materials
4. Report(s) and presentation(s) on topics based on advanced ceramic materials (4 hours)

426621 Advanced Ceramic Processing I 3(3-0-9)
Condition : Consent of the School

Course Description

State-of-the art industrial processes in ceramics with emphasis on theoretical fundamentals
and controls. The course is designed to give insight to all relevant issues concerning the
processing and sintering of advanced ceramic materials including advanced powder
preparation and characterization, colloidal and sol-gel techniques, powder consolidation and
forming, sintering theory and practice, microstructure evolution. Also emphasize on the
important of each step and the critical interconnection among the steps, in the overall
advanced fabrication processes of ceramics.

Course Outline

1. Introduction to advanced ceramic processing (2 hours)

2. Processing parameters and process control (2 hours)

3. Synthesis , preparation methods, properties and (4 hours)
characterization of starling materials and active powders

4. Casting process for plastic and non-plastic materials , (4 hours)

controls and applications
4.1 Rheology of ceramic powder-liquid suspension
4.2 Mechanisms of particle-additive interactions
4.3 Electrical double layer theory and zeta potential
5. Tape casting process , controls and applications (4 hours)
5.1 Equipments and controlled parameters
5.2 Compositions and effect of additives
6. Dry pressing process for technical ceramics , controls and applications (4 hours)
6.1 Theory of particle packing
6.2 Granulation techniques
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6.3 Equipments and controlled parameters
7. Cold isostatic pressing , controls and applications (4 hours)
7.1 Equipments and controlled parameters
7.2 Wet bag versus dry bag processes
7.3 Mold materials and effect of pressure on properties

8. Sintering theory and controls (4 hours)
9. Report(s) and presentation(s) on topics in advanced ceramic processing (2 hours)
426622 Advanced Ceramic Processing I1 3(3-0-9)

Condition : Consent of the School

Course Description

State-of-the art industrial processes in ceramics with emphasis on theoretical fundamentals,
processing parameters and controls. Topics covered injection molding, hot pressing, hot
isostatic pressing, coating processes and thermal processing of technical ceramics.

Course Outline
1. Overview of processing techniques in ceramics (3 hours)
2. Theoretical fundamentals, processing parameters, controls and applications (27 hours)

2.1 Injection molding process in ceramics
2.2 Hot press and hot isostatic press
2.3 Coating processes
2.4 Thermal processing of ceramics
3. Report(s) and presentation(s) based on topics in advanced ceramic processing(6 hours)

426623 Particulate Engineering 3(3-0-9)
Condition : Consent of the School

Course Description

Introduction to particulate engineering, Advanced powder processing of metals and ceramics,
Theoretical and experimental advances in powder processing, Particle size reduction and
enlargement, Characterization of mechanical and physical properties of powders, Blending of
solid particles, Granulation and scale up, Nanoparticle engineering.

Course Outline
1. Introduction to particulate engineering (3 hours)

2. Advanced powder processing of metals and ceramics (5 hours)

2.1 Powder synthesis techniques
2.2 Composite powder synthesis techniques
3. Theoretical and experimental advances in powder processing (4 hours)

4. Particle size reduction and enlargement (6 hours)

4.1 Mechanism of size reduction
4.2 Energy for size reduction
4.3 Methods of operating crushers
5. Characterization of mechanical and physical properties of powders (6 hours)
5.1 Single particles
5.2 Measurement of particle size
5.3 Particle shape analysis
5.4 Surface characterization
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5.5 Bulk powder behavior
6. Blending of solid particles (5 hours)

6.1 The degree of mixing
6.2 The rate of mixing

7. Granulation and scale up (3 hours)
8. Nanoparticle engineering (4 hours)
426640 Characterization in Materials Engineering I : X-ray diffraction 3(3-0-9)

Condition : Consent of the School

Course Description

Advanced analytical and characterization techniques for research and development of
ceramic materials with emphasis on structural and phase analysis by x-ray diffraction.

Course Outline

1. Introduction (2 hours)
2. X-ray diffraction analysis for ceramics
2.1 Characteristics of x-radiation and properties of x-rays (2 hours)
2.2 The crystalline state and geometry of crystals (6 hours)
2.3 X-ray diffraction theory ; origin of diffraction pattern (6 hours)
Bragg law, location and intensity of diffraction lines
2.4 Instrumentation : sources, detectors, alignment and maintenance (6 hours)
2.5 Experimental techniques,
Laue photographs, powder photographs, diffractometer and (6 hours)
spectrometer measurements
2.6 Applications for ceramic analysis ; (8 hours)

2.6.1 Single crystal , orientation and quality

2.6.2 Structure of polycrystalline ceramics and glasses
2.6.3 Crystal structure determination

2.6.4 Phase diagram determination

2.6.5 Order-disorder transformation

2.6.6 Phase analysis, qualitative and quantitative

426710 Finite Element Method in Ceramic Engineering 4(4-0-12)
Condition : Consent of the School

Course Description

Introductory course on general finite element technology. Application of finite element
method to analysis of stress state, heat transfer, and cracks in ceramic materials.

Course Outline

1. Introduction to mathematical models in ceramic engineering (6 hours)
2. Methods for solving boundary value problems (BVP)-an overview (2 hours)
3. General finite element formulation (8 hours)
4. Finite Element Approximation (4 hours)
5. Finite element solution of elliptic problems (6 hours)
6. Time dependent problems (4 hours)
7. Two (and Three) dimensional element calculations (6 hours)
8. Finite element programming (8 hours)
9. Software - an overview (4 hours)
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426711 Crystallography 3(3-0-9)
Condition : Consent of the School

Course Description

Crystallographic and crystal structure including group theory, space symmetry, crystal,
lattice defects and diffraction theory

Course Outline
1. Introduction to classical crystallography, X — ray spectra, (9 hours)
and optical properties
1.1 Vectors, matrices, tensors, and their algebra
1.2 Point symmetry
2. Group theory and space symmetry (16 hours)
2.1 The 32 crystallographic point groups
2.2 Stereographic projections
2.3 Lattice symmetry and Laue groups
2.4 The 17 plane groups
2.5 The 230 space groups
3. Crystal and lattice defects (6 hours)
4. Diffraction theory (5 hours)
4.1 The reciprocal lattice
4.2 Miller indices
4.3 Crystal forms
4.4 Laue and Bragg laws
4.5 The structure factor

426712 Solid State Chemistry 3(3-0-9)
Condition : Consent of the School

Course Description

Thermodynamics, kinetics, and mechanisms of solid state reactions, phase transformations
and solidification in ceramic material systems.

Course Outline
1. Synthesis and characterization (4 hours)
2. Structure (12 hours)
2.1 Crystal structure
2.2 Descriptive crystal chemistry
2.3 Crystal defects and nonstoichiometry
2.4 Solid solution
3. Solid state reaction and industrial applications (8 hours)
4. Complex crystal structures : (12 hours)
4.1 Silicates
4.2 Titanates
4.3 Ferrites
4.4 Superconductors

426713 Colloids and Interface 3(3-0-9)
Condition : Consent of the School

Course Description

Colloidal state. Kinetic properties.Optical proerties. Liquid-gas and liquid-liquid interfaces.
Solid-gasinterfaces. Charged interfaces. Colloid stability. Emulsions and foams.
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Course Outline

1. Colloidal state (3 hours)
2. Kinetic properties (4 hours)
3. Optical properties (3 hours)
4. Liquid-gas and liquid-liquid interfaces (6 hours)
5. Solid-gas interfaces (4 hours)
6. Solid-liquid interfaces (5 hours)
7. Charged interfaces (5 hours)
8. Colloid stability (3 hours)
9. Emulsions and foams (3 hours)
426714 Theory of Spectroscopy 3(3-0-9)

Condition : Consent of the School

Course Description

The interaction between particles, charged particles, electron and electromagnetic wave and
materials is discussed based on quantum theory. The group theory is also introduced to
interpret these spectra on the basis of structure and symmetry.

Course outline
I. Group theory (8 hours)
1. Definition and theorem of group theory
2. Molecular symmetry and symmetry group
3. Representation of groups
4. Application of group theory
II. Interaction between f particles, charged particles, electron and (8 hours)
electromagnetic wave and materials
1. Quantum theory
2. Interaction between electromagnetic wave and electron and materials
3. Fundamentals of spectroscopy based on quantum theory
I1I. Optical spectroscopy, theory and instrumentation (8 hours)
1. VUV, UV- VIS spectroscopy
2. IR and Raman spectroscopy
IV. X-ray spectroscopy, theory and instrumentation (8 hours)
1. Generation of X-ray, XRF spectroscopy
2. X-ray absorption spectroscopy, XANES, EXAFS
V. Electron spectroscopy, theory and instrumentation (8 hours)
1.X-ray photoelectron spectroscopy (XPS)
2. Auger—electron spectroscopy (AES)
VI. Magnetic spectroscopy, theory and instrumentation (4 hours)
1. Electron spin resonance (ESR) spectroscopy
2. Nuclear magnetic resonance (NMR) spectroscopy

426715 Rheology of Particle System 3(3-0-9)
Condition : Consent of the School

Course Description

Introduction to rheology. Different of non-Newtonian fluid behaviour under shear. Review
of continuum nechanics : stress tensor, motion and deformation, conservation of mass,
momentum and energy , constitutive relations. Viscometer and elongation flows.
Continuum-derved therories and experimental data. Rheology therories for dilute and
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concerntrated fuilds. Application of rheological analysis to some ceramic processing
operations.

Course Outline
1. Introduction to rheology (3 hours)
2. Descriptions of non-Newtonian fluid behaviour ; (3 hours)
2.1 Time independence
2.2 Time dependence
2.3 Viscoelasticity
3. Review of continuum mechanics ; (6 hours)
3.1 Stress
3.2 Motion and deformation
3.3 Conservation of mass,momentum and energy
3.4 Constitutive relations
4. Viscometric and elongational flows ; (6 hours)
4.1 Kinematic of viscometric flows
4.2 Stresses in steady viscometric flows
4.3 Unsteady shearing flows
4.4 Elongational flows

5. Continuum - derived theories (6 hours)
6. Dilute and concentrated fluid theories (6 hours)
7. Applications of rheological analysis to ceramic processing (6 hours)
426716 Statistical Mechanics 4(4-0-12)

Condition : Consent of the School

Course Description

Some basic ideas. The Boltzmann distribution and related topics. The approach to gases.
The Maxwell-Boltzmann distribution for monoatomic and diatomic gases. Fermi-Dirac
gases. Bose-Einstein gases. Solids. Liquids

Course Outline

1. Some basic ideas (5 hours)
2. The Boltzmann distribution and related topics (7 hours)
3. The approach to gases. (4 hours)
4. The Maxwell-Boltzmann distribution for monoatomic and diatomic gases (8 hours)
5. Fermi-Dirac gases (6 hours)
6. Bose-Einstein gases (6 hours)
7. Solids (6 hours)
8. Liquids (6 hours)
426720 Advanced Glass Technology 3(3-0-9)

Condition : Consent of the School

Course Description

Basic and theoretical consideration of thermodynamics and kinetics of glass formation,
crystallization and phase separation,glass transformation behavior.The properties and
composition relations of glass, and their applications.Advanced instrumental techniques for
the determination of glass structure.

21



Course Outline

1. Thermodynamics and kinetics of glass formation and phase separation (12 hours)
2. Glass transformation behaviors (8 hours)
3. Properties and composition relations of glasses and their applications (10 hours)

4. Advanced instrumental techniques for the determination of glass structure (6 hours)

426721 Advanced Ceramic Composite Materials 3(3-0-9)
Condition : Consent of the School

Course Description

Ceramic matrix composites and applications, advanced manufacturing technology and
processes, control parameters, atomic and molecular background, relationships of macro-
microstructure to properties of composites in design and fabrication. Also discussed is the
methods for property evaluations and material limitations.

Course Outline
1. Grain and particle effects on ceramic and ceramic composite properties (10 hours)
1.1 Grain dependence on monolithic ceramic properties
1.2 Dependence of ceramic, especially particulate, composite
Properties on grain and particle parameters
1.3 Particle and grain effects on mechanical properties of
Composites at elevated temperature
2. Mechanical properties of ceramic matrix composites (8 hours)
2.1 Continuous fiber-reinforced ceramic-matrix composites
2.2 Whisker-,ligament-, and platelet-reinforced ceramic-matrix composite
3. Analysis and performance of fiber composites (10 hours)
3.1 Fiber matrices and fabrication of composites
3.2 Behaviour of unidirectional composite
3.3 Analysis of laminated composite
3.4 Advanced topics in fiber composite
3.5 Performance of fiber composites ; fatique, impact and environmental effects
3.6 Experimental characterization of ceramic composites
4. Piezoceramic composites (8 hours)
4.1 Principal objective and design
4.2 Type of composites and connectivity
4.3 Fabrication and applications

426722 Advanced Topics in Ceramic Processing 3(3-0-9)
Condition : Consent of the School
Course Description
State-of-the art industrial processes in ceramics with emphasis on theoretical fundamentals,
processing parameters and controls. Topics covered injection molding, hot pressing, hot
isostatic pressing, coating processes and thermal processing of technical ceramics.
Course Outline
1. Overview of processing techniques in ceramics (3 hours)
2. Theoretical fundamentals, processing parameters, controls and applications (27 hours)
2.1 Injection molding process in ceramics
2.2 Hot press and hot isostatic press
2.3 Coating processes
2.4 Thermal processing of ceramics
3. Report(s) and presentation(s) based on topics in advanced ceramic processing(6 hours)
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426723 Advanced Topics in Whiteware Technology 3(3-0-9)
Condition : Consent of the School
Course Description

Advanced topics in whitewares and related fields which are not covered in details in the
general curriculum will be discussed. The topics will be of current or future areas of research and
development for industrial interest. Students are required to do up-to-date literature survey,
experiments, report(s), and class presentation(s). Lectures and discussion with invited researchers
from government and private sectors will also be arranged.

426724 Advanced Topics in Biomaterials 3(3-0-9)
Condition : Consent of the School

Course Description

Advanced topics in biomaterials and related fields which are not covered in details in the
general curriculum will be discussed. The topics will be of current or future areas of research
and development for industrial interest. Students are required to do up-to-date literature
survey, experiments, report(s), and class presentation(s). Lectures and discussion with invited
researchers from government and private sectors will also be arranged.

426725 Advanced Topics in Glass 3(3-0-9)
Condition : Consent of the School

Course Description

Advanced topics in glass and related fields which are not covered in details in the general
curriculum will be discussed. The topics will be of current or future areas of research and
development for industrial interest such as chalcogenide glasses, optical waveguides,
bioglasses, nitrided glasses, advanced structure analysis of glass, glass to metal seals, glass
matrix composites, etc.. Students are required to do up-to-date literature survey search ,
experiments, report(s), and class presentation(s). Lectures and discussion with invited
researchers will also be arranged.

426726 Advanced Topics in Composite Materials 3(3-0-9)
Condition : Consent of the School

Course Description

Advanced topics in composite materials and related fields which are not covered in details in
the general curriculum will be discussed. The topics will be of current or future areas of
research and development for industrial interest.  Students are required to do up-to-date
literature survey, experiments, report(s), and class presentation(s). Lectures and discussion
with invited researchers from government and private sectors will also be arranged.

426727 Advanced Topics in Functional Ceramics 3(3-0-9)
Condition : Consent of the School

Course Description

Advanced topics in functional ceramics and related fields which are not covered in details in
the general curriculum will be discussed. The topics will be of current or future areas of
research and development for industrial interests in chemically functional, electrical and
electronic, magnetic, optical, thermal and biological ceramics. Students are required to do
up-to-date literature survey, experiments, report(s),and class presentation(s). Lectures and
discussion with invited researchers from government and private sectors will also be
arranged.
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426728 Advanced Topics in Electrical and Electronic Ceramics 3(3-0-9)

Condition : Consent of the School

Course Description

Advanced topics in electrical and electronic ceramic materials and related fields which are
not covered in details in the general curriculum will be discussed. The topics will be of
current or future areas of research and development for industrial interest. Students are
required to do up-to-date literature survey,experiments, report(s), and class presentation(s).
Lectures and discussion with invited researchers from government and private sectors will
also be arranged.

426729 Advanced Topics in Structural Ceramics 3(3-0-9)
Condition : Consent of the School

Course Description

Advanced topics in structural ceramic materials and related fields which are not covered in
details in the general curriculum will be discussed. The topics will be of current or future
areas of research and development for industrial interest. Students are required to do up-to-
date literature survey, experiments, report(s), and class presentation(s). Lectures and
discussion with invited researchers from government and private sectors will also be
arranged.

426730 Advanced Topics in Magnetic Ceramics 3(3-0-9)
Condition : Consent of the School

Course Description

Advanced topics in magnetic ceramic materials and related fields which are not covered in
details in the general curriculum will be discussed. The topics will be of current or future
areas of research and development for industrial interest. Students are required to do up-to-
date literature survey, experiments, report(s), and class presentation(s). Lectures and
discussion with invited researchers from government and private sectors will also be
arranged.

426731 Advanced Ceramic Processing Laboratory 1(0-3-0)
Condition : Consent of the School

Course Description

Experiments in advanced processing of technical ceramics including tape casting, cold isostatic
pressing, granulation techniques and dry pressing, thermal processing and sintering control
parameters.

Course Outline

1. Introduction (3 hours)
2. Tape Casting (6 hours)
3. Granulation Techniques (6 hours)
4. Dry Pressing (6 hours)
5. Cold Isostatic Pressing (6 hours)
6. Sintering Controls (6 hours)
7. Data presentations and analysis (3 hours)
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426740 Characterization in Materials Engineering II: 3(3-0-9)
Chemical Characterization

Condition : Consent of the School

Course Description

Advanced analytical and characterization techniques for research and development of

ceramic materials with emphasis on chemical anlysis techniques including atomic

absorption , flame emission, atomic emission, x-ray fluorescence spectrometry. Other related

chromatographic, spectroscopic and spectrometric techniques in chemical analysis will also

be introduced. Instrumentations will be discussed.  Accuracy and limitation of each

technique will be described in terms of statistical parameters.

Course Outline

1. Introduction to instrumental methods for chemical (2 hours)
characterization in ceramic materials research
2. The evaluation of the reliability of data ; (6 hours)

Basic stattistics, mean, median, precision, accuracy, errors,
deviation,confidence intervals, significant figure, rejection of data
3. Atomic absorption and flame emission spectroscopy ; (6 hours)
Principles of measurements, instrumentations, correction for
Interferences, sensitivity and detection limits
4. Atomic emission spectroscopy ; (6 hours)
Optical emission spectrophotometry (OES), excitation by inductively
coupled plasma (ICP), ionization by arc, spark or electronic
impact, spectral lines, simultaneous and sequential instruments
5. X-ray fluorescence spectrometry ; (8 hours)
General principle, x-ray fluorescence spectrum, excitation modes,
x-ray absorption,sample preparation, types of instruments, accuracy
and detection limits
6. Review of other instrumental methods for chemical analysis ; (8 hours)
General principles and instrumentations for ; gas-, liquid-, ion-
chromatograpy ; nuclear magnetic resonance (NMR), infrared
spectroscopy (IR), and ultraviolet - visible absorption spectroscopy;
mass spectrometry

426741 Characterization in Materials Engineering III: 3(3-0-9)
Physical Characterization

Condition : Consent of the School

Course Description

Advanced analytical and characterization techniques for research and development of

ceramic materials with emphasis on powder, and consolidated product characteristics which

included i.e. particle characteristics, porosity and distribution, surface topography and area,

and other important properties related to industrial or research field.

Course Outline

1. Introduction ; processing and characterization of powder (2 hours)
2. Particle size, particle shape and diameters (2 hours)
3. Distribution of particle size ; (4 hours)
Histograms, normal ( Gaussian ) , log-normal and Rosin-Rammler
Distributions
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4. Practical work ; (8 hours)
Characterization of powder using hydrometer, laser diffraction,
optical microscopic and electron microscopic techniques

5. Specific surface area by gas adsorption and methods for determining (4 hours)
surface area

6. Practical work ; (4 hours)
Characterization of powder and consolidated materials using
BET equation and BET equipment

7. Density, porosity, pore size and distribution (6 hours)

8. Practical work ; (6 hours)
Characterization of pore size and distribution by mercury porosimetry

426742 Characterization in Materials Engineering I'V: 3(3-0-9)

Thermal Characterization

Condition : Consent of the School
Course Description

Advanced analytical and characterization techniques for research and development of

ceramic materials with emphasis on thermal characteristics analysis techniques using
differential thermal analysis, thermogravimetric analysis, differential scanning calorimetry,

thermal expansion by dilatometer.

Other related thermal analysis methods will also be

discussed. Instrumentation and limitation of each technique will be covered.

Course Outline

L.

Introduction to instrumental methods for thermal characterization (3 hours)
in ceramic materials research ;

Principles in measurement of heat, energy and temperature as

related to thermal properties of materials

Diiferential thermal analysis (DTA) and differential scanning (10 hours)
calorimeter (DSC) ;

Priciples and instrumentations, thermodynamic data from DTA and

DSC, calibration, applications to materials i.e. transformations,

specific heat determination, effect of operation parameters,

experimental concerns, manipulation of data

Thermogravimetric analysis (TGA) ; (5 hours)
Priciples and instrumentations, calibration, effect of operation parameters,
experimental concerns, manipulation of data

Dilatometry and interferrometry ; (6 hours)
Linear and volume expansion coefficient, theoretical origin of thermal expansion,
instrumentations, calibration , experimental concerns

Review of other instrumental methods for thermal analysis ; (6 hours)
General principles , instrumentations and application for ; thermal

conductivity, thermal stresses, viscosity of glass

Student assignment(s) ; (6 hours)
Case study in the applications of thermal analysis for ceramic

materials research and development
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426743 Characterization in Materials Engineering V: 3(3-0-9)
Microscopic Characterization

Condition : Consent of the School

Course Description

Advanced analytical and characterization techniques for research and development of

ceramic materials with emphasis on powder and microstructural characteristics and phase

analysis using optical and electron microscopic techniques.

Course Outline
1. Introduction to microscopic methods of analysis (2 hours)
2. Optical microscopy (12 hours)
2.1 Principles and instrumentation
2.2 Isotropic crystals, uniaxial and biaxial crystals
2.3 Applications in ceramic research and development
3. Scanning electron microscopy (SEM) (10 hours)
3.1 Principles and instrumentation
3.2 Sample preparation techniques
3.3 EPMA system
3.4 Applications in ceramic research and development
4. Transmission electron microscopy (TEM) (8 hours)

4.1 Principles and instrumentation
4.2 Sample preparation techniques
4.3 Applications in ceramic research and development
5. Student assignment(s) ; (4 hours)
Case study in the application(s) of microscopic analysis for ceramic
materials research and development

426750 Thermal and Mechanical Properties of Ceramic Materials 3(3-0-9)
Condition : Consent of the School

Course Description

Thermal and mechanical properties of ceramic materials, theory, mechanism and methods for
evaluation including thermal conductivity, thermal expansion, thermal stress, high
temperature creep mechanism, fracture mechanics, Griffith’s flaw theory, mechanism of
fatigue under cyclic loading, Wiebull Statistic for property evaluation.

Course Outline
1. Thermal properties of ceramics (18 hours)
1.1 Introduction
1.2 Heat capacity
1.3 Density and thermal expansion of crystals
1.4 Density and thermal expansion of glasses
1.5 Thermal expansion of composite bodies
1.6 Thermal conductivity of crystals
1.7 Thermal conductivity of glasses
1.8 Thermal conductivity of multiphase bodies
1.9 Thermal stresses and thermal shock resistance
1.10 Thermal tempering and annealing of glass
1.11 High temperature plastic deformation, viscous flow and creep mechanisms
1.12 Techniques for measurement and evaluation

33



2. Mechanical properties of ceramics (18 hours)
2.1 Introduction
2.2 Elasticity and strength of ceramics, effect of microstructure
2.3 Brittle fracture, microcrack and fracture mechanics of ceramics
2.4 Griffith’s flaw theory , crack growth and propagation
2.5 Fatique of ceramics and creep fracture
2.6 Fracture toughness and toughening mechanisms
2.7 Composite materials
2.8 Evaluation techniques for design application and lifetime predictions

426751 Advanced Ceramic Measurement and Testing Laboratory I 1(0-3-0)
Condition : Consent of the School

Course Description

Measurement and testing methods for property evaluation of ceramic materials in special
engineering applications including thermal and mechanical properties.

Course Outline

1. Introduction (3 hours)
2. Heat capacity and thermal conductivity (6 hours)
3. Thermal expansion, thermal stresses and thermal shock (6 hours)
4. High temperature load resistance (6 hours)
5. Hardness and Impact Resistance (6 hours)
6. Strength and Elastic Modulus (6 hours)
7. Data presentations and analysis (3 hours)
426752 Advanced Ceramic Measurement and Testing Laboratory 11 1(0-3-0)

Condition : Consent of the School

Course Description

Measurement and testing methods for property evaluation of ceramic materials in special
engineering applications including electrical, magnetic and optical properties.

Course Outline

1. Introduction (3 hours)
2. Electrical Resistivity of Ceramic Materials (6hours)
3. Capacitance of Ceramic Materials (6 hours)
4. Magnetic Hysteresis Loop for Hard and Soft Ferrites (6 hours)
5. Color Measurement for Ceramic Materials (6 hours)
6. Reflectance, Transmission and Absorption of Glasses (6 hours)
7. Data presentations and analysis (3 hours)
426760 Selected Topics in Ceramics Engineering I 3(3-0-9)

Condition : Consent of the School

Course Description

Study of selected topics in particular areas of ceramic engineering under supervision of
teaching staff or inviting staff(s).
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426761 Selected Topics in Ceramics Engineering II 3(3-0-9)
Condition : Consent of the School

Course Description

Study of selected topics in particular areas of ceramic engineering under supervxslon of
teaching staff or inviting staff{(s).

426762 Selected Topics in Ceramics Engineering III 3(3-0-9)
Condition : Consent of the School

Course Description

Study of selected topics in particular areas of ceramic engineering under supervision of
teaching staff or inviting staff(s).

426763 Selected Topics in Ceramics Engineering IV 3(3-0-9)
Condition : Consent of the School

Course Description

Study of selected topics in particular areas of ceramic engineering under supervision of
teaching staff or inviting staff(s).

426764 Advanced Special Problems 3(3-0-9)
Condition : Consent of the School

Course Description

Advanced work leading to the analysis and solving industrial problems, under the guidance
and supervision of teaching staff or inviting staff(s).

426765 Independent Study 3(3-0-9)
Condition : Consent of the School

Course Description

Individual study or investigation on technological topics in ceramic engineering , under the
supervision of teaching staff or inviting staff{(s).

426870 Graduate Seminar I 1(0-3-4)
Condition : Consent of the School

Course Description

Weekly lectures and discussions with invited lecturers, faculty members, and graduate
students. Recommend for all graduate students.

426871 Graduate Seminar II 1(0-3-4)
Condition : Consent of the School

Course Description

Weekly lectures and discussions with invited lecturers, faculty members, and graduate
students. Recommend for all graduate students.

426872 Research Seminar 1(0-3-4)
Condition : Consent of the School

Course Description

Weekly lectures and discussions by graduate students. Students choose thesis areas and
prepared literature surveys as part of the course. Recommend for all new graduate
students.
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| Biographical Data

School of Ceramic Engineering
Institute of Engineering,

Suranaree University of Technology
111 University Avenue, Muang Distric,
Nakhon Ratchasima 30000

Tel: 04422 4470 FAX: 0 4422 4220

drvee@sut.ac.th

3. Iszens aallszas
Dr. Veerayuth Lorprayoon

1973 B.S. in Chemical Technology (Ceramic Technology),
Chulalongkorn University, Thailand
1975 M.S. ( Ceramic Engineering)
New York State College of Ceramics at Alfred University, USA.
1979 Ph.D ( Ceramics)
New York State College of Ceramics at Alfred University, USA.

Chair, School of Ceramic Engineering

Insitute of Engineering, Suranaree University of Technology,

Nakhon Ratchasima, Thailand

1979 -1981 Researcher, Postdoctoral Fellowships,

Chemistry and Chemical Engineering Department,

Michigan Technological University, USA.
1981 -1990 R&D Manager,

Siam Refractories Industry,

The Siam Cement Co.,Ltd., Thailand
1990 - 1997 Group Leader in Ceramic Research,

SCC R&D Center (Bangkok),

The Siam Cement Co.,Ltd., Thailand
1997 -Present Chair of School of Ceramic Engineering,

Institute of Engineering,

. Suranaree University of Technology
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Dr. Veerayuth Lorprayoon
5. Aszens aalszys

Publications (Selected) :

(1) V.Lorprayoon and D.R.Rossington, Early Hydration of Cement
Constituents with Organic Admixtures,

Cement and Concrete Research, 11, 267-277, 1981.

(2) V.Lorprayoon and R.A. Condrate Sr.,The Infrared Spectra of Sulfolane
Adsorbed on Various Cation-Exchanged Montmorillonites,
Clays and Clay Minerals, 29(1), 71-72, 1981.

(3) V.Lorprayoon, C.A. Ogle, K.A.Vanderkooi, G.D. Mendenhall and B.C.
Cornilsen, Laser Raman and Infrared Spectra, and X-ray Crystal
Structure of Trans-di-tetra-butylHyponitrite,

Journal of American Chemical Society, 1983.

(4) V.Lorprayoon, W.M.Lee and B.C.Conrnillsen, A DSC Study of Heat
Capacity and Phase Transition in Calcium Doped Nickel Oxides,
Proceeding of the 11th North American Thermal Analysis Society
Conference, Vol.ll, 83-87, 1981.
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Biographical Data

School of Ceramic Engineering
Institute of Engineering,

Suranaree University of Technology
111 University Avenue, Muang Distric,
Nakhon Ratchasima 30000

Tel: 04422 4473 FAX: 0 4422 4220

char@sut.ac.th

§RIANANTIANTE A5, A58A3 Aalszys

Assoc. Prof. Dr. Charussri Lorprayoon [Sombuthawee]

B.Sc., 2™ Hons. in Chemical Technology (Ceramic Technology),

Chulalongkorn University, Thailand
1977 M.S. ( Ceramic science), The Pennsylvania State University, USA.
1981 Ph.D ( Ceramics), New York State College of Ceramics

at Alfred University, USA.

Associate Professor, School of Ceramic Engineering,

Insitute of Engineering, Suranaree University of Technology,

Nakhon Ratchasima, Thailand

1965 -1975

1975 -1977
1977 - 1981

1981 - 1997
1997 - 2001

2001 - 2004

Assistant Researcher, Ceramic Research and Development
Centre, Department of Science, Ministry of Industry.
Graduate Research Assistant, Penn state University, USA.
Graduate Research Assistant, New York State College

of Ceramics at Alfred University, USA.

Department of Materials Science, Chulalongkorn University.
Associate Professor, School of Ceramic Engineering,
Institute of Engineering,

Suranaree University of Technology,

Associate Dean, Administrative Affairs

2004 - Present Associate Professor, School of Ceramic Engineering,

1977 Member of Keramos Society, Chapter at Pennsylvania State
University, USA.

1981 Elected Member of High Academic Society (Phi Kappa Phi),USA.

1990 Research Award , Rajchadapiseksompoj, Chulalongkorn University

1996 Research Award , Rajchadapiseksompoj, Chulalongkorn University
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Assoc. Prof. Dr. Charussri Lorprayoon [Sombuthawee]

$RIANARTIANTE A5, ATAAT aausyys

Publications (Selected) :

(1) Sombuthawee, C., Bonsall, S.B. and Hummel F.A. "Phase Equilibria in the
System ZnS-MnS, ZnS-CulnS2 and MnS-CulnS2", J.Solid State Chem. 25,
391-99, 1978.

(2) Sombuthawee, C and Hummel F.A., "Subsolidus Equibria in the System
ZnS-MnS-CulnS2", J.Solid State Chem. 30, 125-28, 1979.

(3) Sombuthawee, C. Monroe, E.A., "Synthesis of Calcium Fluorapatite Using
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“Preparation and Characterization of Porous Hydroxyapatite from Bovine
Used as Bone Substitute Material” 26thCongress on Science and
Technology of Thailand, 18-20 October, 2000.Thailand

Shigeki Morimoto and Charussri Lorprayoon, “Preparation of Machinable
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1994-1995 Research Assistant, Alfred University, NY
1995- 2000 Assistant Professor, Department of Materials Science
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Publications (Selected) :

(1) S. Kuharuangrong, “La, K and Nb-doped-0.90(BiysNag sTiO3)-0.10Pb
TiO3," To be published in Ceramics International P. Aungkavattana, S.
Charojrochkul, H. Mahaudom, A. Kittiwanichawat, W. wattana, M.
Henson, S. Assabumrungrat, S. Srichai, S. Kuharuangrong, J.
Charoensuk, W. Khan-ngern, P. Khamphakdi and N. Nakayothin, “Fuel
Cell Technology in Thailand,” Ceramic Transactions 146 (2004) 261-268

(2) S. Kuharuangrong, “Effects of Ni on the electrical conductivity and
microstructure of Lag g2Sro.16MnO3,” Ceramics International 30 (2004)
273-277

(3) S. Kuharuangrong, T. Dechakupt and P. Aungkavattana, “Effects of Co
and Fe addition on the properties of lanthanum strontium manganite,”
Materials Letters 58 (2004) 1964-1970

(4) P. Poosanaas-Burke, B. Vetayanugul, T. Wasanapiarnpong, S. Kuha-
ruangrong and K. Uchino, “Investigation on High Response Speed and
High Induced Strain of Photostrictive Doped PLZT Ceramics,” in
Optoelectronics-Materials & Technology in the Information Age, Ceramic
Transactions 126 (2002)

(5) N.Kongkajun, S. Kuharuangrong and P. Aungkavattana, “Development
of Ferroelectric Thin Fims and Composite Materials by Sol-Gel Process,”
Thammasat Inter. J. Sc. Tech. (TIJSAT) Vol. 6 No. 2 44-56 (2001)

(6) S.Kuharuangrong, “Effect of La and K on the microstructure and dielectric
properties of BigsNag 5TiO5-PbTiO;,” J. Mat. Sc. 36 1727-33 (2001)

(7) S. Kuharuangrong, “Diffuseness of Pb-doped BipsNagsTiOs,” J. Mat. Sc.

Let. 18 1155-57(1999)
(8) S. Kuharuangrong, “Effect of Pb on the Structure and Microstructure of

Ferroelectric BigsNagsTiO;, “ J. Sc. Res. Chula. Vol. 22 No. 2 73-80
(1997)
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Presentation :

(1) S. Kuharuangrong and S. Charojrochkul, “Electrolyte Materials
Development for Intermediate Temperature Solid Oxide Fuel Cells,”
NSTDA Annual Conference S&T in Thailand (NAC2005)

(2) Kristin J Lynch, W. A. Schulze and S. Kuharuangrong, “Modified Sodium
Bismuth Titanate For High Temperature Capacitors,” 102" Annual
Meeting & Exposition of The American Ceramic Society at St. Louis,
Missouri (2000)

(3) C. Auechalitanukul and S. Kuharuangrong, “Effect of Barium Oxide on
the Varistor Characteristics of Zinc Oxide Ceramics,” 26" Congress on
Science and Technology of Thailand, 18-20 October 2000

(4) B. Vetayanugul, S. Kuharuangrong and P. Poosanaas-Burke,
“Fabrication of Photostrictive PLZT and its devices,” 26" Congress on
Science and Technology of Thailand, 18-20 October 2000

(5) T. Wasanapiarnpong, S. Kuharuangrong and P. Poosanaas-Burke,
“Effect of Transition metals as Dopants on the Optical Absorption of
Photostrictive PLZT Ceramics,” 26" Congress on Science and
Technology of Thailand, 18-20 October 2000

(6) S. Kuharuangrong and W. A. Schulze, “Investigation of BigsNagsTiO3-
PbTiO; System for high temperature dielectrics,” ISAF-94 at The
Pennsylvania State University, PA (1994)

(7) S. Kuharuangrong and W. A. Schulze, “Dielectric properties in doped

bismuth sodium titanate — lead titanate relaxor ferroelectric ceramics,”
IMF8 Gaitherburg, Maryland (1993)

(8) S. Kuharuangrong and W. A. Schulze, “Modified BiysNag sTiO; High
Temperature Dielectrics,” The Sixth US-Japan Seminar on Dielectric and
Piezoelectric Ceramics (1993)

(9) S. Kuharuangrong and W. A. Schulze, “High Temperature Dielectric

Material,” 95™ Annual Meeting of The American Ceramic Society,
Cincinnati, Ohio (1993)
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1969 B.S.(Industrial Chemistry), Yonago Technical College, Japan.
1991  Doctor Degree (Industry), Tokyo University , Japan.

Assistant Professor, School of Ceramic Engineering,
Insitute of Engineering, Suranaree University of Technology,

Nakhon Ratchasima, Thailand

1969 Reseach on New Glass Composition and New Glasses,
Matsusaka Laboratory, Central Glass Co., Ltd., Japan.

1977 Developement of New Mirror Production. Production Quality Control
Mie Mirror Ind. , Central Glass Co., Ltd., Japan

1980 Developement of Porous Glass Production
Prof. Dr. J.D. Mackenzie's Laboratory, UCLA, USA.

1982 Research on New Glass composition and New Glasses.

1998 Developement of Environmental Ceramics, Nakadoi Riken Co., Ltd.,

Japan.
1992-1994 Editorial Member in Ceramics, Japan Ceramic Society, Japan.

1994-1997 Manager of sectional committee of Glass technology and
production ,Glass Division, Japan Ceramic Society, Japan.
2000-present  Faculty member, School of Ceramic Engineering

Suranaree University of Technology
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Publications (Selected) :

(1) Shigeki Morimoto, Michiharu Mishima, “Effect of composition on
darkening and fading characteristics of silver halide photochromic glass”,
J. Non-Cryst. Solids, 42, 231-38(1980).

(2) Shigeki Morimoto, “lonic conductivity of Na,O-ZrO,-P,05-Si0O, system
glass ceramics” J. Ceram. Soc. Japan, 97[10]1097-103(1989).

(3) Shigeki Morimoto, “Preparation of porous glass ceramics in the system
SiO,-AIPO," J. Ceram. Soc. Japan, 98[9]1029-33(1990).

(4) Shigeki Morimoto ,“Phase separation of SiO,-B,03-Al;03-Zr0,-R0O-R,0
glasses” J. Ceram. Soc. Japan, 98[10]1093-96(1990).

(5) Shigeki Morimoto and J. D. Mackenzie, “Cracking of porous glass during
leaching”J. Ceram. Soc. Japan, 98[11]1206-09(1990)

(6) Shigeki Morimoto, “Preparation of chemically durable porous glasses” J.
Ceram. Soc. Japan, 98[12]1291-95(1990).

(7) Hiroshi Nakashima, Shigeki Morimoto, “Glass in the amenity”

Ceramics, 28[4]392-96(1993).

(8) H. Tabuchi, N. Kuriyama, S. Morimoto ,“Effects of SiO, substitution on the
structure and properties of low-melting phosphate glass”, J. Ceram. Soc.
Japan, 102[3]221-224(1994).

(9) Shigeki Morimoto, Nobuya Kuriyama , “Effect of TiO,, ZrO, and P,05 on
the crystallization of SiO,-Al,05;-MgO-Ca0-Na,O glass system”, J. Ceram.
Soc. Japan, 104[5]466-468(1996).

(10) Shigeki Morimoto, “Porous Glass”, Fine-Ceramics, Yono Publications,
Tokyo(1990)pp281-286.(11) Hiroshi Nakashima and Shigeki Morimoto,

“The Glasses for Amenity Life”, Ceramics, 28, 392-396(1993).

(12) Shigeki Morimoto, “The Preparation of Photochromic Glass”, Ceramics,
31, 57-58(1996).

(13) Shigeki Morimoto, “"Absorption and Emission Spectra of Cr Li,O-SiO,
system transparent glass-ceramics”, J, Ceram. Soc. Japan, 112, 130-
132(2004).
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(14) Shigeki Morimoto and Waraporn Emem, “Strength of Li,O-SiO, system
transparent glass-ceramics”, J, Ceram. Soc. Japan, 112, 259-262(2004).

(15) Shigeki Morimoto, “Formation, absorption and emission spectra of Cr**
ion in Li,O-SiO, system transparent glass-ceramics”, J, Ceram. Soc.
Japan, 112, 4869-490(2004).

(16) Shigeki Morimoto, “Effect of K,O on crystallization of Li,O-SiO, glass”, J,
Ceram. Soc. Japan,114, 195-198(2006).

(17) Chokchai Yarongchai and Shigeki Morimoto, “Strengthening of

Li,0-2SiO, transparent glass-ceramics by ion exchange”, J, Ceram. Soc.
Japan, 114, 227-229(2006).
(18) Shigeki Morimoto, “Phase separation and crystallization of SiO,-Al,03-
P,05-B,05-Na,0 glasses”, J. Non-Cryst. Solids, 352, 756-760(2006).
(19) Sasithorn Khonhon, Shigeki Morimoto and Yasutake Ohishi, “Absorption
and emission spectra of Ni-doped glasses and glass-ceramics in

connection with its coordination number”, J, Ceram.Soc. Japan, 114,
791-794(2006).

Text Books :

(1) “Photochromic Glass”, Handbook of Optical Materials, Eds., Toshio
Fukumi, Etaru Yasui and Masao Uetsuki, Realize Publishing Co.,
Tokyo, Japan(1992)pp768-786.

(2) “Porous Glass: Preparation and Properties”, Porous Ceramic
Materials,Ed.D.M. Liu, Trans-Tech Publications, Switzerland(1995)
pp147-58.
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Patents (Selected) :

(1) S.Morimoto and T.Murata, “The production Process of Surface
Colouring Glasses”, Japanese Patent 1134998 (1983.2.14)

(2) S.Morimoto and K. Sugiura, “The Production of Porous Glasses’,
Japanese Patent 1635382 (1992.1.20)

(3) S.Morimoto, “Aluminophosphate Porous Glass Ceramic and their
Production“,Japanese Patent 362-148336(1987.7.2)

(4)S.Morimoto and K. Sugiura, “Porous Glasses”, , Japanese Patent, 403-
075242(1991.3.29)

(5)S.Morimoto and K. Sugiura, “Porous Glasses”, Japanese Patent , 403-

146440(1991.6.10)
(6)S.Morimoto and K. Sugiura, “Porous Glass Composition”,

Japanese Patent ,404-046037(1992.2.17)
(7)S.Morimoto ,“Glass Composition of Na* ion conduction Glass”,
Japanese Patent,1745499(1993.3.25)

(8)S.Morimoto, “ Glass Ceramics and their Production”, Japanese
Patent,1954149(1995.6.23)
(9)S.Morimoto and K. Sugiura, ,“Transparent and Low-Expansion Glass
Ceramic”, Japanese Patent ,1954149(1995.7.28)
(10) S.Morimoto and K. Sugiura, “Bronze Coloured Glass Ceramic”,
Japanese Patent ,1954150(1995.7.28)

(11) S.Morimoto and T.Honda, “Transparent and Low-Expansion Glass
Ceramic”, Japanese Patent ,407-250788(1996.4.23)

(12) S.Morimoto ,“Glass Ceramic”, Japanese Patent,408-048956(1996.3.6)

(13) S.Morimoto et al., “UV and IR Absorption Glasses ", Japanese Patent,
2513945(1996.4.30)

(14) S.Morimoto , “UV Absorption Bronze Coloured Glass”, Japanese
Patent,408-048956(1996.3.6)

(15) S.Morimoto , “UV Absorption Grey Coloured Glass” , Japanese
Patent,408-123660(1996.5.17)

(16) S.Morimoto , “UV Absorption Coloured Glass” , Japanese Patent,408-
201993(1996.7.31)

(17) S.Morimoto et.al., “Glass Composition for Chemical Tempering”,
Japanese Patent,401-167256(1986.6.30)
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(18) S.Morimoto, “Low Expansion Glasses”, Japanese Patent, 1562367
(1990.6.12) based on B-Ca,P,0;", 14/Nay/2003, Thailand.

(19) S.Morimoto et al., “Anti-Fired Sheet Glasses”, Japanese Patent,407-
172863(1995.7.11)

(20) S.Morimoto and N.Kuriyama, “Solder Glasses”, Japanese Patent,407-
126037(1995.5.16)
(21) Shigeki Morimoto and Charussri Lorprayoon, “Preparation of Machinable

Glass-ceramics

Presentations (Selected) :
(1) Shigeki Morimoto, “Absorption and emission spectra of Cr-ion containing

transparent glass-ceramics”, XXth International Congress on Glass, P-
07-100, Kyoto, Japan, 26/Sept.-1/0Oct.(2004).

(2) Shigeki Morimoto, “Absorption and emission spectra of Cr** ion in Li,O-
SiO, system transparent glass-ceramics”, International Conference on
Smart Materials, O-3-1-5, Chiang Mai, Thailand, 1-3/Dec./2004.

(3) Shigeki Morimoto, “Effect of K,O on crystallization of Li,O-SiO, glass”,
46" Symposium on Glasses and Photonics Materials, Glass Division of
The Ceramic Society of Japan, A04, Hikone, Japan, 21-22/Nov./2005.

(4) Sasithorn Khonthon, Shigeki Morimoto and Yasutake Ohishi,
“Luminescence Characteristics of Ni?* ion —doped glasses and glass-
ceramics”, Asian Symposium on Materials and Processing 2006, A-16,
Bangkok, Thailand, 9-10/Nov.(2006).

(5) Shigeki Morimoto, Sasithorn Khonthon and Yasutake Ohishi,
“Luminescence characteristics of Se-, Te- and Bi-doped glasses and
glass-ceramics”, Asian Symposium on Materials and Processing 2006,
A-17, Bangkok, Thailand, 9-10/Nov.(20086).

(6) Shigeki Morimoto, Sasithorn Khonthon and Yasutake Ohishi,
“Luminescence characteristics of Te- and Bi-doped glasses and glass-
ceramics”, 47" Symposium on Glasses and Photonics Materials, Glass
Division of The Ceramic Society of Japan, 2A09, Chiba, Japan, 21-
22/Nov./2006.
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Assistant Prof. Dr. Sukasem Kangwantrakool

1985 Dip. (Metal Technology), Rajamangala Institute of Technology,
North-Eastern Campus, Nakhon Ratchasima

1993 B.S. (Production Technology), Phranakhon Rajabhat Institute

1997 M.S. (Ceramic Technology), Chulalongkorn University

2003 D.Eng. (Material Science and Engineering), Hokkaido University,
JAPAN

Assistant Professor of School of Ceramic Engineering

1984-1985 Welding Technician, ISUZU (Thailand) Co., Ltd.,
Nakhon Ratchasima Thailand
1988-1990 Supervisor of the Molding Section, Summit Auto Seat and
Parts Co.,Ltd. Samutprakan, Thailand
1990-1991 Inspector for Construction, Sino-Thai Engineering and
Construction Co.,Ltd. Samutprakan, Thailand
1991-1992 Instructor, Mechanical Metallurgy Laboratory
Department of Metallurgical Engineering,
Faculty of Engineering, Chulalongkorn University, THAILAND
1992-1997 Researcher, Metal and Materials Science Research Institute
(MMRI), Chulalongkorn University, THAILAND
1997-Present  Assistant Professor of School of Ceramic Engineering,
Institute of Engineering, Suranaree University of Technology

(1) 10 national and international published research works.
(2) 3 completed research reports.
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Dr. Sutham Srilomsak

1983 B. S. (Material Science), Chulalongkorn University.

1986 M. S. (Ceramic Engineering), University of Missouri-Rolla.

2004 Ph.D. (Ceramics), New York State College of Ceramic at Alfred
University.

Lecturer, School of Ceramic Engineering, Institute of Engineering,
Suranaree University of Technology.

1987 -1989 Invited Lecturer, Department of Material Science,
Chulalongkorn University.

1997 — present Lecturer, School of Ceramic Engineering, Institute of
Engineering, Suranaree University of Technology.

2004 Dr. Richard Martin, Outstanding Teaching Assistant Award,

Alfred University, USA
2004 The Korean Alumni Association of Alfred University Award,

Alfred University , USA

Published papers and reports as following:

(1) Sutham Srilomsak Master's thesis “Influence of Oxygen Activity on the
Lattice Parameters and Thermal Expansion of Mg and Sr- Doped
LaCrO;" U. of Missouri-Rolla, Missouri, USA. (1986).

(2) S. Srilomsak, D. Tucker, R. Koc, S. Seward and H.U. Anderson; (1989)

"Thermal Expansion Studies on Cathode and Interconnect Oxide," Journal

of Electrochemical Society, Vol. 137, No:8, pp. 412C.
(3) S. Srilomsak, D.P. Schilling, H.U. Anderson; (1989), "Thermal Expansion

Studies on Cathode and Interconnect Oxides", Proc. 1* Int. Symp. on Solid

Oxide Fuel Cells, S.C.Singhal, Editor, pp. 129-140.
(4) S. Srilomsak, W. Schulze and S. Pilgrim; (2004) “Harmonic Analysis of
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Ultrasonics, Ferroelectric and Frequency Control 50" Anniversary Joint

Conference. pp P2FE-E-3.
(56) Sutham Srilomsak Ph.D.’s thesis “Harmonic Analysis of Polarization Field

& Strain Field Loops in Aging PZT" New York State college of Ceramic at
Alfred University, New York, USA. (2004).

(6) S. Srilomsak, W. Schulze and S. Pilgrim; (2005) “Harmonic Analysis of
Polarization Hysteresis of Aged PZTs,” Journal of the American Ceramic

Society, Vol 88 No. 8 pp 2121-2125.
(7) qB33N AInandn awmuwuﬁﬂimmm Lﬁmmsummmuﬂuaﬂ"lwﬂﬂ

anly QATIMAITUIFIIN, PNAINTUUNIINGIAY, 2526.
(8) B35 AsnaNdn, swmm%msmmiﬁﬂmmwmi‘lu"lﬂ"lﬂiumsmmm

"lugmaﬂmmh“luqmmﬂisuwsmn (The Study of Using Eucalyptus
Wood Ash in Ceramic Industry), ¥¥13ngauma lu lagqsuns, uassisdmn
, 2543.
9) q535U Aanandn; (2548) “vanaafa (Gelcastmg) 'Jﬁmwuiﬂmssmﬂ
dmsvewan, ” NsmsmaluTadiag a1iuf 40 n.a. - n.v. 2548 il 69-
70.
(10) qgp37V ﬁinauﬂn (2548) “Gelcasting aﬁmwusﬂ'aumsmﬂ ” 913919
¥5ind RN 21 W.0. 2548 — 1.0, 2549 HTI1 72-73.
(11) 535U A3naudn; (2549) “n153Ad Color Measurement, ” 13T IUNT

UM 22 (0.0, 2548 — 3.4, 2549 T 52-55.
(12) q535u AInaudn uagamy; (2548) “maauaamauumimﬂuﬂwmmu

in3ou, »nsmrsmaTuTadgsuts T4 13 atui 2 me- v, 2549 neth 197-

205.
(13) ﬁ‘ﬁiill ﬁiﬁﬂllﬁﬂ (2549) « msm“lwaumﬂwsmnumuaauaumanai

il L™ aﬁmsmﬂTuTauqsmi i 13 miiu 3,2549.
(14) B33 ATNANTN; (2549) msm“lwaqmﬂmmnmnuaauamamnus

Juhadl I awsmsmﬂuiauasmsﬁﬂ 13 Rafui 3, 2549,
(15) B350 ASMANTN uazaAn; (2549) “igmfmﬂmsaumiaaﬂuﬂmmmu
ey, ” 15umsasusuainismama TuTadgsuisud.
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Course Title in Thai

SHAITN Fanwnsonge Fanwlng
102701 Information Access MIFUAUTaNR
U
426520 | Research Methodology and FFndsuarmMIdouauidoin
Research Writing in English -
AMWDINT Y
426521 Electrical and Electronic Ceramics NN TN uasBlannsaing
426522 | Magnetic Ceramics LI UANIILAAAN
426523 Bioceramics IINATINW
426524 Structural Ceramics INEILATIRTY
426525 Industrial Glass and Glass-Ceramics | yuAquasuiasiin nMeaasInnssy
426526 | Quality Assurance and Laboratory MIYIENUA AN TWURZNNATIIUDY
Standards O i v
nasljuans
426610 Mathematical Methods in Material ATMSITIN AN LW AN RASURS
. . . 9
Science and Engineering "
AAINTTY
426611 Thermodynamics of Materials AUMNAFIRATVDIRA
9 q
426612 Advanced Physical Chemistry for T "
. UG
Ceramic
426613 Solid State Physics AFNAIDIUEVDIND
426614 | Experimental Design for Ceramics ANTRONUULANINARDINIIDIINN
426615 Advanced Inorganic Chemistry Sl afunITua
426616 | Mass Transport in Ceramics M3 lawuIREIINIEIIIN
426617 | Crystal Chemistry [ONUAINEN
426620 Advanced Ceramic Materials i aﬂlmsqﬁnfuaq
9 U
426621 Advanced Ceramic Processing I m:mumsmolfnﬂﬁnﬂgum 1
Y
426622 Advanced Ceramic Processing I1 n«;;mumsmmsqﬁnﬁv’um >
426623 Particulate Engineering AAINITVAWANA
9
426640 | Characterization in Materials mieTsransusianzlwianITedwe 1:
Engineering I : X-ray diffraction X oo
NILRUUWVDITIRLOND
426710 Finite Element Method in Ceramic ‘i%ms%uehua"um:mﬁmnﬁm‘nﬁﬁn
Engineering
426711 | Crystallography HANFANRAT
426712 Solid State Chemistry ORI WS BT
426713 Colloids and Interface AaaRaLaLazdwaaS NG
426714 | Theory of Spectroscopy nouijauninsalnd




WAL %ammﬁonqu Fanwlng
426715 Rh@OlOgy of Particle System 3nuqn§:uama\)7:1]uaun']ﬂ
9
426716 | Statistical Mechanics NRFIASITRDa
426720 | Advanced Glass Technology malulafutTuas
UG
426721 | Advanced Ceramic Composite R IU T NBUNITS RN TUES
. |
Materials ¥
426722 | Advanced Topics in Ceramic Y .
Processing ¥
” < ] v v P E a &
426723 | Advanced Topics in Whiteware widamamaluladieiosfudumuisug
Technology
426724 | Advanced Topics in Biomaterials W oM TRAT I TN
1 U
426725 | Advanced Topics in Glass Wt oML ITURS
U
426726 Advanced Topics in Composite WM TR IS N LTS
. 9 Y
Materials
426727 Advanced Topics in Functional T e 2y A
. Y
Ceramics
426728 | Advanced Topics in Electrical and | WadamarniinigsIniuszdidnnsaiin
Electronic Ceramics L
YUY
426729 Advanced Topics in Structural ﬁ")ﬁaﬂqgttﬁjqﬁny}‘jﬂﬂjga{qq'ﬁuaq
. Y
Ceramics
s b4 2 o v -~ - ] « o
426730 Advanced TOplCS mn Magnetlc 'H'J?JEJYI'Nl‘DT]UﬂI.’ﬁ\‘lLLIJLHﬂﬂ'U%iz\‘)
Ceramics
426731 Advanced Ceramic Processing J AI.T(?]ﬂ'ﬁn?:u’)%ﬂ'ﬁﬂ']\'ll‘ﬂﬁﬂﬁﬂ'f%ﬁd
Y
Laboratory
426740 | Characterization in Materials mienstansusianzluisniiniae 2:
. . . 9
Engineering II: Chemical . .
it SNBUSIANITLTIAY
Characterization
426741 | Characterization in Materials mannmiansuzianziwianinian 3:
. . . L |
Engineering III: Physical - "
o ANBUTLANIELTIN LA
Characterization
426742 | Characterization in Materials myenstansuziawswicnssiaa 4:
. . 9
Engineering IV: Thermal w " v
. gk ANVUSLANITLTIAINNITOY
Characterization
426743 Characterization in Materials n'ﬁamj’;:ﬁﬁ'ﬂmmlgwqﬂuaﬂqnjﬁ;ﬁ'ﬁﬂ 5:
. . . . 1
Engineering V: Microscopic o - ¢
e ANBUTLANITLTIENTIAR
Characterization '
426750 | Thermal and Mechanical Properties | gaf@iisnnaiauuazinavesizgquoniin
of Ceramic Materials
426751 Advanced Ceramic Measurement UHianmsia uammauﬁwnﬂﬁm‘mgg 1

and Testing Laboratory I




AT %ammé’onqu Fanwlng

426752 Advanced Ceramic Measurement 1 f]ﬁamsq”ﬂua:maamiqmsqi‘;nvﬁum 2
and Testing Laboratory II !

426760 | Selected Topics in Ceramics WataTidonasImatesniin 1
Engineering |

426761 | Selected Topics in Ceramics yadafldanassmatiniin 2
Engineering II

426762 | Selected Topics in Ceramics vadanidanassmaaniin 3
Engineering 111

426763 Selected Topics in Ceramics I
Engineering IV

426764 Advanced Special Problems msﬁnuqﬂtynmawq:ﬁm'ﬁum

426765 | Independent Study WM IANWI BRI

426870 | Graduate Seminar I FuuwTnaans 1

426871 Graduate Seminar II FUNMIU WO ANNT 2

426872 | Research Seminar FUUUIY

- 426980 | Master Thesis Plan A Scheme A2 InnAnusumtindia n(2)
426990 | Doctoral Thesis I : Scheme 1.1 InuAnutoudimha wuy 1
(HidrdnsauSyanin
426991 | Doctoral Thesis II : Scheme 2.1 Intniinusaudimda uuy 2
(HidhAnsauSygnin
426992 | Doctoral Thesis II : Scheme 2.2 InonAnuiquiindia wuy 2

(HidhdnsauFygnad)
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Graduate Program in Mechanical Engineering
School of Mechanical Engineering
Institute of Engineering
Suranaree University of Technology

1. Program Titles
1.1 Master Program
Master Program in Mechanical Engineering

’ b @ e
Morar :\ EVO’T,.\';‘

.
1.2 Doctoral Program N | ])f }‘3/)@ e
Doctoral Program in Mechanical Engineering otf01 G 1 .
2. Degree Titles RESE
2.1 Master Degree
Full Title : Master of Engineering (Mechanical Engineering)
(Thai) S AFINTINAFATUMTUNG (AFINTINLATBING)
Abbreviated Title : M. Eng. (Mechanical Engineering)
(Thai) Jen. (AENTINIATENNa)
2.2 Doctoral Degree
Full Title : Doctor of Engineering in Mechanical Engineering
(Thai) L AINTINANFNTARGUNMAN (IFINTINIATBING)
Abbreviated Title : D.Eng. (Mechanical Engineering)
(Thai) 6.0, (3FINTINATIBING)

3. Responsible Unit
School of Mechanical Engineering, Institute of Engineering, Suranaree
University of Technology.

4. Philosophy and Objectives

School of Mechanical Engineering is one of the main schools in engineering that
is very important for the development of the country on the aspects of research,
manufacturing and industry. School of Mechanical Engineering, Suranaree University of
Technology, do therefore re-engineer the graduate (postgraduate) program curriculum
(Mechanical Engineering) in accordance with the advancement of knowledge and
technology at present. Also, the major sections have been re-engineered to match up
with the need of the country at the present time. In this new curriculum, the major
sections are classified as follows:
Solid Mechanics
Fluid Mechanics
Thermal and Energy Engineering
Manufacturing amd Controlled Engineering
Agricultural and Food Engineering

-l

To achieve the academic excellence, this curriculum re-engineering is meant to
emphasize on the students to study the modern theory, the literature review and data
analysis, and ultimately the conduction of research. For doing so, the students will be
capable of carefully analyzing and fully understanding the problems, and hence leading
to discovering the new knowledge. For the quality evaluation of the graduates, this
curriculum has a regulation that the graduates must present or publish their research

- 9
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work to the research community which have a peer review system. As a whole, this
curriculum is aimed to assure that the graduates will be of good quality and the vital
force for the further development of the country.

S. Program Inception
Enrollment of the students in this program will begin in the first trimester of
academic year 2007.

6. Admission Requirements
As stated in the SUT Regulation for Graduate Studies

7. Application Process
As stated in the SUT Regulation for Graduate Studies.

8. Academic System _
As stated in the SUT Regulation for Graduate Studies.

9. Study Duration
As stated in the SUT Regulation for Graduate Studies.

10. Registration
As stated in the SUT Regulation for Graduate Studies.

11. Degree Requirements
As stated in the SUT Regulation for Graduate Studies.

12. Faculty
12.1 Curriculum Faculty
Assoc. Prof. Flt.Lt. Dr. Kontorn Chamniprasart
Ph.D. (Mechanical Engineering)
University of Pittsburgh., USA

Assoc. Prof. Gp. Capt.Dr.Vorapot Khompis
Ph.D.(Mechanical Engineering)
Michigan State University, USA

Assoc. Prof. Dr.Tawit Chitsomboon
Ph.D.(Mechanical Engineering)
Old Dominion University, USA

Assoc. Prof. Dr.Ekachai Juntasaro
Ph.D.(Mechanical Engineering)
Imperial College, England

Dr. Jiraphon Srisertpol
Ph.D. (System analysis, Control and Processing information)
University of Aerospace Instrumentation, Russia.



12.2 Teaching Faculty
Asst. Prof. Dr.Weerachai Arjharn
Ph.D. (Agricultural and Forest Engineering)
University of Tsukuba, Japan

Dr. Payungsak Junyusen
Ph.D. (Agricultural Science)
University of Tsukuba, Japan

Dr. Somsak Siwadamrongpong
D.Eng. (Energy and Environment Science)
Nagaoka University of Technology, Japan

Dr. Teerachart Pornpibul
Ph.D.(Mechanical Engineering)
Chulalongkorn University, Thailand

13. Enrollments
For the first 5 years, the number of student enrolled in the program in each year
is as follows

Number expected to
Academic Number of admission graduate in the academic year

Year Master Doctoral Master Doctoral
2007 7 2 - -
2008 7 2 7 -
2009 7 2 7 2
2010 7 2 ) 2
2011 10 2 7 2

14. Location and Equipment
Location:  Classrooms in the Center of Educational Services, SUT campus
Equipment: Laboratory equipment from the Center for Scientific and Technology
Equipments; and accessories for lecturing from the Center of Library
Resources and Educational Media, Suranare University of
Technology.

15. Library

The Center of Library Resources and Educational Media offers the following
resources and services.

15.1 Resources

15.1.1 Books
Thai 22,424 titles
English 68,616 titles
15:1.2 Journals
Thai 142 titles
International 285  titles
Received from Donation 995  titles

15.1.3 Audio-visual and electronic 3,279 titles

|98



15.2 Inter-Library Loan
Offering loan/photocopying services from other Thai and foreign universities and
other public institutions.

15.3 Information Search Service
15.3.1 Search for items at CLREM
15.3.2 Search for items at other libraries

15.4 Database

15.4.1 Database on CD-ROM

- Chemistry Citation Index from 1999

- ComputMath Citation Index from 1999

- Thai theses from B.E.2509
15.4.2 Database On-line

- IEEE/IEL -- Full text database of articles, journals, proceedings and
standards in electrical and electronic engineering and other related fields

- DAO -- database of abstracts of master and Ph.D.thesis from U.S.,
Canada, etc. in all fields.

- Medline -- database in medicine, public health, nursing and medical
sciences.

- FirstSearch over 80 databases covering all fields, e.g. sciences,

technology, agriculture, medicine, etc.
- e-journal fronf American Chemical Society over 24

titles covering chemistry, biochemistry and biotechnology from 1996.

CLREM web: http://library.sut.ac.th

16. Fiscal Budget
The School of Mechanical Engineering receives the annual budget from
Suranaree University of Technology.

17. Curriculum

The School of Mechanical Engineering offers postgraduate programs leading to
advanced degrees in Mechanical engineering with specialization in Solid Mechanics,
Fluid Mechanics, Thermal and Energy Engineering, Manufacturing and Controlled
Engineering and Agricultural and Food Engineering. Details are as follows.

17.1 Total Credits

Master Degree
- Plan A Scheme A1l (Research and thesis) minimum of 45 credits
- Plan A Scheme A2 (Instructional courses with thesis) minimum of 45 credits

Doctoral Degree
For master degree holders

- Scheme 1 (Research and thesis) minimum of 60 credits
- Scheme 2.1 (Instructional courses with thesis) minimum of 60 credits
For bachelor degree holders

- Scheme 2.2 (Instructional courses with thesis) minimum of 90 credits



17.2 Program Structure
Master Degree

Plan A Scheme Al: Research and thesis

Students pursuing master degrees under this option are required to
undertake master thesis with a minimum workload of 45 credits with no
instructional courses. However, at the advice of the supervisors students
may audit (attend as visitors) some courses deemed useful for their
research. Students must demonstrate their ability to apply the knowledge
to solve original research problems. This option is available for those
who have work experience and strong academic background in relevant
fields and ability to work independently.
Plan A Scheme A2: Instructional courses with thesis

Students pursuing master degrees under this option are required to
undertake minimum of 25 credits of instructional courses and minimum
of 20 credits of master thesis, distributed as follows

core courses 9 credits,
electives (minimum) 16 credits, and
master thesis (minimum) 20 credits.

Conditional acceptance may be offered to some applicants under this
scheme. These applicants will have to undertake some undergraduate
courses deemed appropriate to strengthen their academic background.

Doctoral Degree

Scheme 1: Research and thesis
Scheme 1.1

Students pursuing doctoral degrees under this option must be
master degree holders.They are not required to undertake instructional
course. However, at the advice of the supervisors students may audit
some courses deemed useful for their research. Students must demonstrate
their ability to apply the knowledge to solve original research problems.
The minimum workload for the thesis is 60 credits.

This option is available for those who have strong academic
background in relevant fields and ability to work independently.
Scheme 2: Instructional courses with thesis
Scheme 2.1

Prospective students must be master degree or bachelor degree
holders of relevant fields. For master degree holders, 15 credits of
coursework and 45 credits of thesis are minimum requirement. The
minimum load of 60 credits is distributed as follows:

core courses 5 credits,

electives (minimum) 10 credits, and

doctoral thesis (minimum) 45 credits.
Scheme 2.2

Bachelor degree holders admitted under this plan must have graduated
with honors in relevant fields. Candidates are required to take 30 credits
of coursework and 60 credits of thesis, distributed as follows:

core courses 14 credits,

electives (minimum) 16 credits, and

doctoral thesis (minimum) 60 credits.



Students under Scheme 2.2 may be waived some postgraduate courses if they
studied such courses not more than 3 years prior to admission to the program. They
must seek permission from the school upon recommendation of their academic advisors.

To strengthen their knowledge and upon consultation with their advisors,
students may wish to audit some undergraduate courses. Note that no undergraduate
courses can be counted toward the above requirements for graduation.

17.3 Mechanical Engineering courses by area of study
Core courses

425600 Advanced Mechanical Engineering Mathematics I 4(4-0-12)
425601 Advanced Mechanical Engineering Mathematics II 4(4-0-12)
425602 Advanced Numerical Methods for Mechanical Engineering 4(4-0-12)
425603 Graduate Seminar | 1 Credit
425604 Graduate Seminar II 1 Credit

Electives in Solid Mechanics

425610 Continuum Mechanics 4(4-0-12)
425611 Theory of Elasticity 4(4-0-12)
425612 Analytical Stress Analysis 4(4-0-12)
425613 Experimental Stress Analysis 4(4-0-12)
425614 Fracture Mechanics 4(4-0-12)
425615 Composite Materials 4(4-0-12)
425616 Theory of Plasticity 4(4-0-12)
425617 Theory of Plate and Shell 4(4-0-12)
425618 Biomechanics 4(4-0-12)
425690 Mechanical Engineering Experimental Design 4(4-0-12)
425691 Finite Element Method for Mechanical Engineering I 4(4-0-12)
425692 Finite Element Method for Mechanical Engineering II 4(4-0-12)
425693 Special Problems in Advanced Mechanical Engineering I 4 Credits
425694 Special Problems in Advanced Mechanical Engineering II 4 Credits
425695 Advanced Technology in Mechanical Engineering I 4 Credits
425696 Advanced Technology in Mechanical Engineering II 4 Credits

Electives in Fluid Mechanics

425610 Continuum Mechanics 4(4-0-12)
425620 Advanced Fluid Dynamics 4(4-0-12)
425621 Boundary Layer Theory 4(4-0-12)
425622 Turbulence 4(4-0-12)
425623 Compressible Flow 4(4-0-12)
425624 Hypersonic Flow 4(4-0-12)
425625 Multiphase Flow 4(4-0-12)
425626 Design of Fluid Machinery 4(4-0-12)
425627 Gas Turbine Performance 4(4-0-12)
425628 Computational Fluid Dynamics 4(4-0-12)
425690 Mechanical Engineering Experimental Design 4(4-0-12)



425691 Finite Element Method for Mechanical Engineering I
425692 Finite Element Method for Mechanical Engineering II
425693 Special Problems in Advanced Mechanical Engineering |
425694 Special Problems in Advanced Mechanical Engineering Il
425695 Advanced Technology in Mechanical Engineering I
425696 Advanced Technology in Mechanical Engineering II

Electives in Thermal and Energy Engineering

425630 Advanced Conduction Heat Transfer

425631 Advanced Convection Heat and Mass Transfer
425632 Advanced Radiation Heat Transfer

425633 Advanced Refrigeration and Air Conditioning
425634 Advanced Thermal System Design

425635 Combustion

425636 Biodiesel Technology

425637 Principle of Energy Conversion

425638 Solar Energy Conversion and Their Applications
425639 Advanced Renewable Energy Technology

425640 Appropriate Energy for Rural Application

425641 Pollution from Energy Production

425642 Statistical Thermodynamics

425643 Biogas Technology

425644 Ethanol Technology

425690 Mechanical Engineering Experimental Design
425691 Finite Element Method for Mechanical Engineering I
425692 Finite Element Method for Mechanical Engineering II
425693 Special Problems in Advanced Mechanical Engineering I
425694 Special Problems in Advanced Mechanical Engineering Il
425695 Advanced Technology in Mechanical Engineering I
425696 Advanced Technology in Mechanical Engineering II

Electives in Manufacturing and Controlled Engineering
425650 Advanced Engineering Dynamics
425651 Advanced Mechanical Vibration
425652 System Dynamics

425653 Sensors and Transducers

425654 Mechatronics

425655 Optimization

425656 Structural Vibration

425657 Linear Systems Theory

425658 Applied Nonlinear Control

425659 Digital System and Control

425660 Applied Optimal Control

425661 Control System Design and Application
425662 CAD/CAM

425663 Robotics Control

425664 Microprocessor Architecture

4(4-0-12)
4(4-0-12)
4 Credits
4 Credits
4 Credits
4 Credits

4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4 Credits
4 Credits
4 Credits
4 Credits

4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)



425665
425666
425667
425690
425691
425692
425693
425694
425695
425696

Artificial Intelligence

Image Processing and Computer Vision

Reliability in Manufacturing

Mechanical Engineering Experimental Design

Finite Element Method for Mechanical Engineering I
Finite Element Method for Mechanical Engineering II
Special Problems in Advanced Mechanical Engineering I
Special Problems in Advanced Mechanical Engineering II
Advanced Technology in Mechanical Engineering I
Advanced Technology in Mechanical Engineering II

Electives in Agricultural and Food Engineering

425670
425671
425672
425673
425674
425675
425676
425677
425678
425690
425691
425692
425693
425694
425695
425696

Thesis

425700
425701
425800
425801
425802

Advanced Agricultural Machinery Design
Theory of Harvesting Machinery

Soil Dynamics in Tillage and Traction
Advanced Agricultural Machinery Management
Function Analysis of Agricultural Machinery
Post-Harvest Process Engineering

Food Process Engineering

Food Bioprocess Engineering

Advanced Technology in Agricultural and Food Product Packaging

Mechanical Engineering Experimental Design

Finite Element Method for Mechanical Engineering I
Finite Element Method for Mechanical Engineering II
Special Problems in Advanced Mechanical Engineering |
Special Problems in Advanced Mechanical Engineering Il
Advanced Technology in Mechanical Engineering I
Advanced Technology in Mechanical Engineering II

Master Thesis (II)
Master Thesis (I)
Doctoral Thesis (II)
Doctoral Thesis (I)
Doctoral Thesis (I)

Note: The 6-digit course number has the following meaning:
The first digit represents the institute code, i.e., Institute of Engineering

1s 4.

4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4 Credits
4 Credits
4 Credits
4 Credits

4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4 Credits
4 Credits
4 Credits
4 Credits

20 credits
45 credits
45 credits
60 credits
90 credits

The second and third digits are the department code, i.e., School of

Mechanical Engineering is 25.

The fourth digit indicates the study levels, i.e., 5 is advanced

undergraduate course, graduate course is 6-8.

The fifth digits show specific meaning as follows: 0 is core courses, 9 is thesis.

The sixth digit shows the order of the course.



17.4 Study Plan
Plan A Scheme Al: Research and thesis

Year First Trimester Credit| Second Trimester Credit| Third Trimester Credit
425701 Master 3 425701 Master 3 425701 Master 9
* Thesis (1) Thesis (1) Thesis (I)
total 3 total 3 Total 9
425701 Master 10 | 425701 Master 10 425701 Master 10
™ Thesis (1) Thesis (1) Thesis (1)
total 10 total 10 Total 10
Total 45 credits
Plan A Scheme A2: Instructional courses with thesis
Year First Trimester Credit| Second Trimester Credit| Third Trimester Credit
425600Adv. ME 4 Elective (1) 4 425603 Graduate 1
Math [ Elective (2) 4 Seminar |
425602 Adv. 4 Elective (3) 4
» Numerical Elective (4) 4
Method
for ME
total 8 total 8 Total 9
425700 Master 3 425700 Master 8 425700 Master 9
p Thesis (11) Thesis (11) Thesis (1)
total 3 total 8 Total 9
Total 45 credits
Scheme 1.1: Research and thesis
For master degree holders
Year First Trimester Credit| Second Trimester Credit Third Trimester Credit
425801 Doctoral 3 425801 Doctoral 3 425801 Doctoral 6
e Thesis (1) Thesis (1) Thesis (1)
total 3 total 3 total 6
425801 Doctoral 8 425801 Doctoral 8 425801 Doctoral 8
: e Thesis (1) Thesis (1) Thesis (1)
total 8 total 8 total 8
425801 Doctoral 8 425801 Doctoral 8 425801 Doctoral 8
3~ Thesis (I) Thesis (1) Thesis (1)
total 8 total 8 total 8

Total 60 credits




Scheme 2.1: Instructional courses with thesis

For master degree holders

Year | First Trimester Credit| Second Trimester Credit Third Trimester Credit
425601Adv. ME 4 Elective (2) 4 425604 Graduate 1
Math 11 Elective (3) 4 Seminar [I
1" | Elective (1) 4 425800 Doctoral 3
Thesis (1I)
total 8 total 8 total 4
425800Doctoral 3 425800Doctoral 6 425800Doctoral 6
g™ Thesis (I1) Thesis (1) Thesis (II)
total 3 total 6 total 6
425800Doctoral 8 425800Doctoral 8 425800Doctoral 9
i Thesis (1) Thesis (I1) Thesis (1)
total 8 Total 8 total 9
Total 60 credits
Scheme 2.2: Instructional courses with thesis
For bachelor degree holders
Year First Trimester Credit| Second Trimester Credit| Third Trimester Credit
425600 Adv. ME 4 Elective (1) 4 425603 Graduate 1
Math | Elective (2) 4 Seminar |
425602 Adv. 4 Elective (3) 4
1 Numerical Elective (4) 4
Method
for ME
total 8 Total 8 total 9
425601 Adv. ME 4 425801 Doctoral 3 425801 Doctoral 6
Math 11 Thesis (1) Thesis (I)
Jnd 425604 Graduate 1
Seminar Il
425801 Doctoral 3
Thesis (1)
total 8 Total 3 total 6
425801 Doctoral 6 425801 Doctoral 8 425801 Doctoral 8
3 Thesis (1) Thesis (I) Thesis (1)
total 6 Total 8 total 8
425801 Doctoral 8 425801 Doctoral 8 425801 Doctoral 10
4"t Thesis (I) Thesis (I) Thesis (I)
total 8 Total 8 total 10

Total 90 credits
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17.5 Course Description

425600 Advanced Mechanical Engineering Mathematics I 4(4-0-12)
Condition: Consent of the School
Ordinary Differential Equation, Series Solution of Differential Equation, Vector

Calculus Divergent, Gradient, Curl, Partial Differential Equation, Heat Equation, Wave
Equation, Solution by Fourier Series, Complex Analysis, Cauchy-Riemann Equation,
Conformal Mapping, Solution to Potential equation.
Course outline
1. Differential equation and its solution by power series method, (12 hours)
Special series such as Bessel's and Legendre functions,
Sturm-Louisville equation.
Vector calculus, divergent, gradient and curt in various coordinate (12 hours)
systems, Directional derivative.
3. Partial differential equations in engineering physics, solution strategy (12 hours)

By the method of separation of separation of variables,

Fourier series and its applications

o

4. Complex analysis, Laurent series, Cauchy-Rieman equation, (12 hours)
Solution to potential equation, Conformal mapping
425601 Advanced Mechanical Engineering Mathematics II 4(4-0-12)

Prerequisite: 425600 Advanced Mechanical Engineering Mathematics |
or Consent of the School
Taylor’s and Laurent’s Series, Residue Theorem, Evaluation of indefinite
integral, Non-homogeneous problems in PDEs and their solutions using Green’s
functions.
Course Outline

1. Taylor’s Series (4 hours)
2. Laurent’s Series (4 hours)
3. Residue Theorem : (8 hours)
4. Evaluation of indefinite integral (8 hours)
5. Non-homogeneous problems in PDEs (8 hours)
6. PDEs solutions using Green’s functions (8 hours)
7. Elementary of calculus of variation (8 hours)
425602 Advanced Numerical Methods for Mechanical Engineering 4(4-0-12)

Condition: Consent of the School

Finite difference method, Numerical solutions for ordinary differential
equation, Numerical solution for partial differential equations, Optimization.
Course Outline

1. Finite difference method (4 hours)
2. Ordinary differential equation: Initial-value Problem (6 hours)
3. Ordinary differential equation: Boundary-value Problem (6 hours)
4. Elliptic partial differential equation: The Laplace equation (8 hours)
5. Parabolic partial differential equation: The diffusion equation (8 hours)
6. Hyperbolic partial differential equation: The convection equation (8 hours)
7. Optimization (8 hours)
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425603 Graduate Seminar I 1 Credit
Condition: Consent of the School

Presentation and discussion on the interested topics at the present time.
Exhibition in technical topics. Presentation practice in public and writing report.

425604 Graduate Seminar II 1 Credit
Condition: Consent of the School

Presentation and discussion on the interested topics at the present time.
Exhibition in technical topics. Presentation practice in public and writing report.

425610 Continuum Mechanics 4(4-0-12)
Condition: Consent of the School

Introduction to Tensor, Properties of Continuum, Concept of Stress, Strain and
Stress-Strain Relation of Continuum, Conservation of Mass, Conservation of Energy
and Conservation of Momentum for Continuum, Problem in Elasticity and Fluid
Mechanics.
Course Outline
. Definition of Continuum, Properties of Continuum (4 hours)
2. Introduction to Cartesian Tensor (8 hours)
3. Stress-Strain-Displacement of the Continuum, Constitutive Relation of (8 hours)

Stress and Strain of The Continuum.

4. Basic Laws. Conservation of Mass, Energy and Momentum for the Continuum (8 hours)

5. Problems in Solid Mechanics: Theory of Elasticity (10 hours)
6. Problem in Fluid Mechanics: The Nervier-Stroke Equation (10 hours)
425611 Theory of Elasticity 4(4-0-12)

Condition: Consent of the School

Theory of Stress, Theory of Strain, Stress-Strain Relation, Formulation and
Solution of Elasticity in Two and Three Dimension, Stress Functions, Problem in
Cylindrical, Spherical and Cartesian Coordinate.
Course Outline
1. Theory of Stress. Equation of Equilibrium (6 hours)
2. Theory of Strain. Small Displacement. Compatibility Equation (6 hours)
3. Behavior of Linear Elastic Material. Linear Elastic Stress-Strain Relation (8 hours)
4. Formulation of Elasticity in Two and Three Dimension. Deformation (12 hours)

of Beam under it's own weight Bending of Beam, Torsion

5. Problem in Cylindrical and Spherical Coordinate (12 hours)
6. Stress Function (4 hours)
425612 Analytical Stress Analysis 4(4-0-12)

Condition: Consent of the School

Analysis of stress and strain, Stress-Strain-Deformation Relations, Stress in
Various Mechanical Elements, Torsion of Prismatic Bar, Flexural of Beams, Design
Consideration, Numerical Method for Stress Analysis.
Course Outline

1. Analysis of Stress and Strain by Method of Mechanic of Material (4 hours)
2. Linear elastic Stress-Strain-Deformation Relations (8 hours)
3. Stress in Various Mechanical Element such as Gear, Joints, etc. (8 hours)
4. Torsion of Prismatic Bar (8 hours)
5. Flexural of Beams (8 hours)
6. Mechanical parts design consideration (4 hours)
7. Numerical Method for stress analysis (8 hours)
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425613 Experimental Stress Analysis 4(4-0-12)
Prerequisite: 425611 Theory of Elasticity or consent of the School

Introduction of Strain Measurement, Strain-Gage, Strain Recording Instrument,
Strain Analysis Method, Optical Methods of Stress Analysis, Theory of Photoelasticity,
Morh's Method, Coating Method, Nondestructive Testing.
Course Outline

1. Introduction to stress-strain relation in linear elasticity (4 hours)
2. Methods of Strain Measurement, Strain Meters (4 hours)
3. Strain gage and strain recording instrument (8 hours)
4. Electrical Resistant Strain gage, Strain gage signal conditioner (8 hours)
5. Theory of Photoelasticity, Fringe Pattern (8 hours)
6. Morh's Method (4 hours)
7. Coating Method (4 hours)
8. Nondestructive Testing, Ultrasounds, X-ray (8 hours)
425614 Fracture Mechanics 4(4-0-12)

Prerequisite: 425611 Theory of Elasticity or consent of the School

Mode of Fracture, Irwin’s Approximation, Crack Initiation, Griffith Analysis,
Linear Fracture Mechanics, Crack-Opening Displacement, The J-Integral,
Micromechanics of Fractures, Dynamics crack Growth, Fatigue, Experiment Methods.
Course Outline

1. History of Fracture Mechanic. Engineering Case Study in Fracture Mechanics (4 hours)
2. Irwin's Approximation Crack Initiation, Griffith Analysis (12 hours)
3. Linear Fracture Mechanics Crack Opening Displacement, The J-integral (12 hours)
4. Micromechanic of Fracture. Dynamics crack growth (8 hours)
5. Fatigue. Failure under fatigue. Design to present fatigue failure (8 hours)
6. Experiment Method for Fracture Mechanics (4 hours)
425615 Composite Materials 4(4-0-12)

Condition: Consent of the School

Linear Elastic Stress-Strain Characteristic of Fiber-Reinforce Material,
Micromechanics of composite Material, Plane-Stress, Kirchhoff Hypothesis, Laminate
Stiffness Matrix, Failure Theories for Fiber-Reinforced Materials, Manufacturing
Composite Laminates.
Course Outline

1. Linear Elastic Stress-Strain Characteristic of Fiber-Reinforce Material (8 hours)
2. Elastic property of composite material. Equation in Elastic Composite Material (12 hours)
3. Micromechanical of Composite Material (4 hours)
4. Plane-Stress, Kirchhoff Hypothesis, Laminate Stiffness Matrix (4 hours)
5. Failure Theories for Fiber-Reinforced Materials (8 hours)
6. Design Consideration for Composite Material (4 hours)
7.  Manufacturing Composite-Laminates (8 hours)
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425616 Theory of Plasticity 4(4-0-12)
Prerequisite: 425611 Theory of Elasticity or consent of the School

Yield Criterion, Yield Surface, Stress-Strain Relation in Plasticity Flow Rule,
Nonlinear Material Response, Application of Plasticity in Manufacturing.
Course Outline

1. Fundamental Behavior of Material after yield (4 hours)
2. Various Yield Criterion and Yield Surface (4 hours)
3. Stress-Strain Relation in Plasticity Flow Rule (12 hours)
4. Nonlinear Material Response, Equation of nonlinear-elasticity (12 hours)
5. Application of Plasticity in Manufacturing (8 hours)
6. Finite Element Method for Plasticity (8 hours)
425617 Theory of Plate and Shell 4(4-0-12)

Prerequisite: 425611 Theory of Elasticity or consent of the School

Equation of Elasticity for Rectangular and Circular Plates, Small Deflection of
Plates, Rectangular and Circular Plates with Various Edge Condition, Approximation
Methods in Theory of Plates, Deformation of Shells, Finite Element Method for Theory
of Plates and Shell.
Course Outline

1. Fundamental and Historical Consideration of Plate and Shell (8 hours)
2. Equation of elasticity for rectangular and circular plates. Small deflection of plates (8 hours)
3. Solution of rectangular and circular plate with various edge condition (8 hours)
4. Approximation methods in theory of plates (8 hours)
5. Deformation of shells with various load and boundary conditions (8 hours)
6. Finite Element Method for Theory of Plates and Shell (8 hours)
425618 Biomechanics 4(4-0-12)

Condition: Consent of the School

Static, Kinematics and Dynamic analysis of the various parts of human body;
Fluid dynamics analysis of various fluid flows in the human body such as air and blood;
Aspects in bio-mechanics of various plant and animal species; Application to better
living of human and achievement in sports such as track and field, swimming, cycling.
Course Outline

1. Introduction to human anatomy (4 hours)

2. Engineering analysis of various human’s organs (12 hours)

3. Engineering analysis of fluid flow systems in human body such as (10 hours)
blood system and respiratory system

4. Engineering analysis of plants’ and animals’ organs (10hours)

5. Application of engineering analysis for better living and for (12 hours)

improvement in athletic performances
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425620 Advanced Fluid Dynamics 4(4-0-12)
Condition: Consent of the School

Derivation of the conservation of mass, species mass, momentum and energy
equations using vector and tensor mathematics; Some exact solutions of the Navier-
Stokes and energy equations; Reduction of the equations into boundary layer forms
through order of magnitude analysis; Similarity solutions of the classical boundary-layer
equations; Reynolds-averaged form of the Navier-Stokes and energy equations; Eddy
viscosity and eddy thermal diffusivity concept; Turbulent boundary layer; Law of the
wall; Application of turbulent boundary layer to real world problems such as stall
prevention, enhancement of heat transfer and enhancement of mixing; Introduction to
turbulence modeling
Course Outline

1. Derivation of the conservation of mass, species mass, momentum and (4 hours)
energy equations using vector and tensor mathematics

2. Some exact solutions of the Navier-Stokes and energy equations (2 hours)

3. Reduction of the equations into boundary layer forms through (3 hours)
order of magnitude analysis

4. Similarity solutions of the classical boundary-layer equations (8 hours)

5. Reynolds-averaged form of the Navier-Stokes and energy equations, (8 hours)
Eddy viscosity and eddy thermal diffusivity concept

6. Turbulent boundary layer; Law of the wall; Application of (12 hours)

turbulent boundary layer to real world problems such as stall prevention,
enhancement of heat transfer and enhancement of mixing
7. Introduction to turbulence modeling (8 hours)

425621 Boundary Layer Theory 4(4-0-12)
Condition: Consent of the School

Boundary-layer equations for two-dimensional incompressible flow, General
properties of the boundary-layer equations, Exact solutions of the steady-state boundary-
layer equations in two-dimensional motion, Approximate methods for the solution of
the steady two-dimensional boundary-layer equations, Axially symmetrical and three-
dimensional boundary layers, Thermal boundary layers in laminar flow, Laminar
boundary layers in compressible flow, Boundary-layer control in laminar flow, Unsteady
boundary layers.
Course Outline

1. Boundary-layer equations for two-dimensional incompressible flow (4 hours)

2. General properties of the boundary-layer equations (4 hours)

3. Exact solutions of the steady-state boundary-layer equations (8 hours)
in two-dimensional motion

4. Approximate methods for the solution of the steady (8 hours)
two-dimensional boundary-layers equations

5. Axially symmetrical and three-dimensional boundary layers. (4 hours)

6. Thermal boundary layers in laminar flow. (4 hours)

7. Laminar boundary layers in compressible flow. (8 hours)

8. Boundary-layer control in laminar flow. (4 hours)

9. Unsteady boundary layers. (4 hours)

15



425622 Turbulence 4(4-0-12)
Prerequisite: 425621 Boundary Layer Theory or consent of the School

Fundamentals of turbulent flow, Theoretical assumptions for the calculation of
turbulent flows, Turbulent flow through pipes, Turbulent boundary layers at zero
pressure gradient, Turbulent boundary layers with pressure gradient, Turbulent boundary
layers in compressible flow, Free turbulent flows.
Course Outline

1. Fundamentals of turbulent flow (4 hours)
2. Theoretical assumptions for the calculation of turbulent flows (4 hours)
3. Turbulent flow through pipes (8 hours)
4. Turbulent boundary layers at zero pressure gradient (8 hours)
5. Turbulent boundary layers with pressure gradient (8 hours)
6. Turbulent boundary layers in compressible flow (8 hours)
7.  Free turbulent flows (8 hours)
425623 Compressible Flow 4(4-0-12)

Condition: Consent of the School

Derivation of Governing Equation in Compressible Flow, Small-perturbation
governing equations in two dimension; Potential form of the small-perturbation
equations and its application to predict lift in slender bodies; Solution by the Method of
characteristics; Effect of viscosity;  Introduction to computational methods in
compressible flows.
Course Outline

1. Effect of compressibility in flow (2 hours)
2. Subsonic, transonic and supersonic flows (2 hours)
3. Flow regimes in nozzle, Normal, Area-Mach relation (4 hours)
4. First and Second Law analysis of relations across a normal shock (4 hours)
5. Effects of friction and heating in one-dimensional compressible flow (4 hours)
6. Small-perturbation governing equations in two dimension; (8 hours)
oblique shocks and Prandtl-Meyer expansion fan
7. Potential form of the small-perturbation equations and its application (8 hours)
to predict lift in slender bodies
8. Solution by the Method of characteristics (6 hours)
9. Effect of viscosity, boundary layer equation and its solution (6 hours)
10. Introduction to computational methods in compressible flows (4 hours)
425624 Hypersonic Flow 4(4-0-12)

Prerequisite: Compressible flow or consent of the School

Gas dynamics equations of change for viscous, heat conducting fluid;
hypersonic approximation of the shock jump relations; Idealized solutions to basic
problems such as flows past wedge and cone; Hypersonic small-disturbance theory and
its application to obtain some basic solutions; Newtonian Flow approximation; Effects
of real gas, viscosity and ionization in shock and boundary layer of hypersonic flow;
Computational technique in hypersonic flow.
Course Outline

1. Gas dynamics equations of change for viscous, heat conducting fluid (6 hours)
2. Hypersonic approximation of the shock jump relations (4 hours)
3. Idealized solutions to basic problems such as flows past wedge and cone (4 hours)
4. Hypersonic small-disturbance theory and its application to (10 hours)

obtain some basic solutions
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5. Newtonian Flow approximation (6 hours)
6. Eftfects of real gas (6 hours)
7. Viscosity and ionization in shock and boundary layer of hypersonic flow (6 hours)
8. Computational technique in hypersonic flow (6 hours)
425625 Multiphase Flow 4(4-0-12)

Condition: Consent of the School

Equations of change for multiphase flow and heat transfer and their boundary
Conditions; Various aspects of momentum, heat and mass exchanges of two-phase flow
in boiling, evaporating and condensation environment ; Multiphase flow regimes and
stability; Particulate-laden flow and granular flow in fluidization; Application to
relevant problems such as droplet evaporation and combustion, pulverized coal
combustion, petroleum recovery, food and grain drying.
Course Outline

1. Equations of change for multiphase flow and heat transfer and (8 hours)
their boundary Conditions

2. Various aspects of momentum, heat and mass exchanges of (12 hours)
two-phase flow in boiling, evaporating and condensation environment

3. Multiphase flow regimes and stability (6 hours)

4. Particulate-laden flow and granular flow in fluidization (6 hours)

5. Application to relevant problems such as droplet evaporation and (12 hours)
combustion, pulverized coal combustion, petroleum recovery,
food and grain drying

425626 Design of Fluid Machinery 4(4-0-12)

Condition: Consent of the School

Study of fluid machinery, Application of fluid machines for power systems
design consideration, Automatic control of fluid machines preventive maintenance,
Design for optimum energy saving
Course Outline

1. Fundamental of fluid machines and classification of fluid machine (8 hours)
2. Application of fluid machines for power systems (8 hours)
3. Design for maximum efficiency of the power system (8 hours)
4. Automatic control of fluid machines (8 hours)
5. Design for optimum energy saving (8 hours)
6. Test and maintenance of fluid machine (8 hours)
425627 Gas Turbine Performance 4(4-0-12)

Condition: Consent of the School

Major components of gas turbine and jet engines; Gas turbine cycle and its
enhancements; Design aspects for axial and radial compressors and turbine, such as
blade design in two and three dimension using free vortex philosophy, blade solidity,
degree of reaction; Combustion and flame stabilization in the combustion; Cooling of
turbine blades; Surge and stall characteristics; Jet nozzle characteristic and performance;
Matching of turbine components; Overall performance characteristic of gas turbine.
Course Outline

1. Major components of gas turbine and jet engines (6 hours)
2. Gas turbine cycle enhancements (6 hours)
3. Design aspects for axial and redial compressors and turbine, such as (12 hours)

blade design in two and three dimension using free vortex philosophy
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4. Other design consideration such as blade solidity, degree of reaction, (4 hours)
combustion and flame stabilization in the combustor;
Cooling of turbine blades

5. Surge and stall characteristics (4 hours)
6. Jet nozzle characteristic and performance (4 hours)
7. Matching of turbine components (6 hours)
8. Overall performance characteristic of gas turbine (6 hours)
425628 Computational Fluid Dynamics 4(4-0-12)

Condition: Consent of the School

Philosophy of computational fluid dynamics, Governing equations of fluid
dynamics, Mathematical behavior of these governing equations, Discretization,
Algorithm for the solution of a system of equations, Convergence, consistency, errors
and stability analysis, Case studies of hyperbolic, parabolic and elliptic equations.
Course Outline

1. Philosophy of computational fluid dynamics (2 hours)
2. Governing equations of fluid dynamics (6 hours)
3. Mathematical behavior of the governing equations (4 hours)
4. Discretization (4 hours)
5. Algorithm for the solution of a system of equations (4 hours)
6. Convergence, consistency, errors and stability analysis (4 hours)
7. Case studies of hyperbolic equations (8 hours)
8. Case studies of parabolic equations (8 hours)
9. Case studies of elliptic equations (8 hours)
425630 Advanced Conduction Heat Transfer 4(4-0-12)

Condition: Consent of the School

Theory of steady state and unsteady state heat conduction. Deviation of various
describing conduction equations and boundary Conditions. Numerical methods for
multidimensional, in steady state and unsteady state heat conduction, Conduction in
Composite Material.
Course Outline
1. Theory of steady state, one-dimensional and multidimensional heat conduction (8 hours)

2. Theory of unsteady state heat conduction (8 hours)

3. Transient and periodic heat transfer (6 hours)

4. Deviation of various describing conduction equations and boundary Conditions(10 hours)

5. Numerical methods for multidimensional in the steady and (8 hours)
unsteady state heat conduction

6. Conduction in Composite Material (8 hours)

425631 Advanced Convection Heat and Mass Transfer 4(4-0-12)

Condition: Consent of the School

Statement of conservation of mass, momentum and energy. Laminar and turbulent
heat transfer in ducts, separated flows, and natural convection. Heat and mass transfer in
laminar boundary layers. Nucleate boiling, film boiling, condensation, industrial
applications such as cooling towers, condensers. Heat exchanger design.
Course Outline

1. Statement of conservation of mass, momentum and energy (8 hours)
2. Laminar and turbulent heat transfer in ducts (8 hours)
3. Separated flows, natural convection (8 hours)
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4. Heat and mass transfer in laminar boundary layers (6 hours)

5. Nucleate boiling, film boiling, condensation (8 hours)
6. Industrial applications (10 hours)
425632 Advanced Radiation Heat Transfer 4(4-0-12)

Condition: Consent of the School

Electromagnetic theory of radiation, Radiation Properties, Spectral properties
of diffuse surfaces. Radiation exchange, Approximation Method, Combined modes of
heat transfer, Application of Finite Element Method.
Course Outline

1. Basic definitions and theory of thermal radiation (8 hours)
2. Radiation Properties (8 hours)
3. Radiation in Participating Medium (12 hours)
4. Approximation Method (8 hours)
5. Application of the finite—element method to radiation heat condition (12 hours)

and combined modes of heat transfer

425633 Advanced Refrigeration and Air Conditioning 4(4-0-12)
Condition: Consent of the School

Low temperature refrigeration, refrigeration system study, industrial
applications of refrigeration, air conditioning system and building thermal
environmental influences on air conditioning design, ventilation, direct contact, transfer
processes between moist air and water, flow in ducts and a unconfined space, automatic
control, testing adjusting and balancing, economic factors in air conditioning, noise and
vibration control.
Course Outline

1. Low temperature refrigeration, refrigeration system study (6 hours)
2. Refrigeration, air conditioning system and building environmental (6 hours)
3. Air conditioning design for industrial applications (8 hours)
4. Ventilation, direct contact, transfer processes, between moist air and water (6 hours)
5. Flow in ducts and a unconfined spaces (6 hours)
6. Automatic control and testing, adjusting ,and balancing, (6 hours)
7. Economic factors in air conditioning (4 hours)
8. Noise and vibration control (6 hours)
425634 Advance Thermal System Design 4(4-0-12)

Condition: Consent of the School

Mathematical Modeling-Thermodynamic Properties, Steady state simulation of
large systems, Dynamic behavior of the thermal systems, Optimization techniques with
equality and inequality constraints, Calculus methods, Vector and reduced gradient
searches, Calculus of variation and dynamic programming, Probabilistic approaches to
thermal system design.
Course outline

1. Mathematical Modeling-Thermodynamic Properties (8 hours)

2. Steady state simulation of large systems (8 hours)

3. Dynamic behavior of the thermal systems (8 hours)

4. Optimization with equality and inequality constraints (4 hours)

5. Calculus methods, Vector and reduced gradient searches, (12 hours)
Calculus of variation and dynamic programming

6. Probabilistic approaches to thermal system design (8 hours)
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425635 Combustion 4(4-0-12)
Condition: Consent of the School

Review of relevant Fluid-Thermo-Chemical equations and relations; Various
important aspects of gas-phase combustion such as the mechanisms of flame initiation,
propagation, extinction and stability; Premixed and diffusion flame of gas-phase fuel;
Modeling of combustion by complete combustion, chemical equilibrium and chemical
kinetics models; application of combustion modeling to solve well-stirred reactor
problems; Laminar and turbulent flame; Turbulence length scales and their relevance to
combustion characteristics; Introduction to liquid and solid phase combustion;
Combustion Equipments; Combustion pollution and its reduction.
Course Outline

1. Review of relevant Fluid-Thermo-Chemical equations and relations (3 hours)

2. Various important aspects of gas-phase combustion such as (6 hours)
the mechanisms of flame initiation, propagation, extinction and stability

3. Premixed and diffusion flame (2 hours)

4. Modeling of combustion by complete combustion, (12 hours)

chemical equilibrium and chemical kinetics models and
its application to solve well-stirred reactor problems

5. Laminar and turbulent flame (4 hours)
6. Turbulence length scales and their relevance to combustion characteristics (6 hours)
7. Introduction to liquid and solid phase combustion (6 hours)
8. Combustion Equipments (5 hours)
9. Combustion pollution and its reduction (4 hours)
425636 Biodiesel Technology 4(4-0-12)

Condition: Consent of the School

Life-cycle of plant oil; physical and chemical properties; fuel characteristics;
oil production processes from various oil-bearing plant; viscosity-reduction processes
such as desertification, thermal process and emulsification; fuel quality measurement;
mixture with other conventional fuels; combustion characteristics; effects on
combustion main and auxiliary hardware; engine modifications for an efficient use of
plant oil; economic analysis.
Course Outline

1. Life-cycle of plant oil (4 hours)
2. Physical and chemical properties (4 hours)
3. Fuel characteristics (4 hours)
4. Oil production processes from various oil-bearing plants (4 hours)
5. Viscosity-reduction processes (8 hours)
6. Fuel quality measurement (4 hours)
7. Mixture with other conventional fuels (4 hours)
8. Combustion characteristics (4 hours)
9. Effects on combustion main and auxiliary hardware (4 hours)
10. Engine modifications for an efficient use of plant oil (4 hours)
11. Economic analysis (4 hours)
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425637 Principles of Energy Conversion 4(4-0-12)
Condition: Consent of the School

Basic concepts and terminologies used in energy conversion; Energy sources
such as fossil, biomass, nuclear and solar, with emphasis on fossil fuels and the
characteristics of their combustion; First and Second Laws analysis of the conversions
of chemical, thermal, mechanical, nuclear and electrical energies; Direct energy
conversion such as the fuel cell; Comparison of energy conversion techniques from the
point of view of economy, environment and other parameters.
Course Outline

1. Basic concepts and terminologies used in energy conversion (4 hours)

2. Energy sources such as fossil, biomass, nuclear and solar, (12 hours)
with emphasis on fossil fuels and the characteristics of their combustion

3. First and Second Laws analysis of the conversions of chemical, (12 hours)

thermal, mechanical, nuclear and electrical energies;
Direct energy conversion such as the fuel cell

4.  Comparison of energy conversion techniques from the point of view of economy (12 hours)

5. Comparison of energy conversion techniques from the point of view of (8 hours)
environment and other parameters

425638 Solar Energy Conversion and Their Applications 4(4-0-12)

Condition: Consent of the School

Nature of solar irradiation and its measurement; Photovoltaic system and its
analysis; Thermal methods of solar energy conversion and other methods; Energy
storage devices; Cooling and heating of substance and/or space; Absorption cooling
methodology and analysis; Comparison of various conversion and storage technologies.
Course Outline

1. Nature of solar irradiation and its measurement (4 hours)
2. Photovoltaic system and its analysis (8 hours)
3. Thermal methods of solar energy conversion and other methods (8 hours)
4. Energy storage devices (8 hours)
5. Cooling and heating of substance and/or space; Absorption cooling (12 hours)
methodology and analysis
6. Comparison of various conversion and storage technologies (8 hours)
425639 Advanced Renewable Energy Technology 4(4-0-12)

Condition: Consent of the School
Renewable energy resources and the technologies for harnessing the resources
using simple to state-of-the-art advanced energy system; the use of solar, hydro, biomass,
plant-oil, ethanol, wind, wave, and geothermal energies; energy efficiency and energy
storage; renewable energy technologies as a complement to, or replacement of conventional
technologies; strategies for enhancing the future use of renewable energy resources.
Course Outline
1. Renewable energy resources (4 hours)
2. The technologies for harnessing the resources using simple to (4 hours)
state-of-the-art advanced energy systems
3. The use of solar, biomass, plant-oil, ethanol, wind, wave, and geothermal energies (16 hours)
4. Energy efficiency and energy storage (8 hours)
5. Renewable energy technologies as a complement to, or replacement of (4 hours)
conventional Technologies
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6. Combining renewable and non-renewable energy technologies in hybrid system (4 hours)
7. Strategies for enhancing the future use of renewable energy resources (4 hours)

425640 Appropriate Energy for Rural Application 4(4-0-12)
Condition: Consent of the School

Energy from wood, charcoal and biomasses in agriculture; green energy; energy
efficient stove; energy from manure; small hydro power plant; solar drying of
agricultural product; sustainable energy system to the Royal Opinion; analysis of
internal bio-energy for the production of energy.
Course Outline

1. Energy from wood, charcoal and biomasses in agriculture (3 hours)
2. Green energy (3 hours)
3. Energy efficient stove (3 hours)
4. Energy from manure (6 hours)
5. Small hydro power plant (3 hours)
6. Solar drying of agricultural product (3 hours)
7. Sustainable energy system for small farm (6 hours)
8. Fundamental and energy requirement for the sufficient agriculture system (6 hours)
according to the Royal Opinion
9. Analysis of internal bio-energy for the production of energy (3 hours)
425641 Pollution from Energy Production 4(4-0-12)

Condition: Consent of the School

Types of pollutions from power plants using various types of fuel; effects on
the environment and human; reduction, remedy and contort of pollution; law relation to
energy pollution; fundamental of environmental impact assessment.
Course Outline

1. Types of pollution from power plants using various types of fuel (8 hours)
2. Effects on the environment (6 hours)
3. Effects on human (6 hours)
4. Reduction, remedy and control of pollution (8 hours)
5. Law relation to energy pollution (8 hours)
6. Fundamental of environmental impact assessment (12 hours)
425642 Statistical Thermodynamics 4(4-0-12)

Condition: Consent of the School

Concepts of energy and entropy from a molecular perspective by introducing
statistical concepts. Relationship between properties of individual particles and
properties of a system consisting of many particles, including both thermodynamics and
transport properties. Irreversible thermodynamics and its relationship to classical
thermodynamics. Industrial application such as cooling towers, condensers and heat
exchanger designs.
Course Outline

1. Concepts of energy and entropy from a molecular perspective (8 hours)

2. Relationship between properties of individual particles and (12 hours)
properties of a system consisting of many particles

3. Irreversible thermodynamics (8 hours)

4. Relationship to classical thermodynamics (8 hours)

5. Industrial application (12 hours)
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425643 Biogas Technology 4(4-0-12)
Condition: Consent of the School

Characteristics of wastes from various industrial plants especially from agro-
industry and food industry plants; energy value of industrial waste; plant selection;
biogas production processes; activation of reaction; usage and remedy of waste from
biogas production; fuel characteristics of biogas from industrial waste.
Course Outline

1. Characteristics of wastes from various industrial plants (6 hours)
2. Energy value of industrial waste (3 hours)
3. Plant selection (3 hours)
4. Biogas production processes (9 hours)
5. Activation of reaction (6 hours)
6. Usage and remedy of waste from biogas production (6 hours)
7. Fuel characteristics of biogas from industrial waste (3 hours)
425644 Ethanol Technology 4(4-0-12)

Condition: Consent of the School

Physical and chemical properties of ethanol; processes and methodologies in
producing ethanol from various biomass; effectiveness enhancement and cost reduction;
activation of reaction rate; usage and remedy of waste from ethanol production;
economic analysis; fuel characteristics of ethanol.
Course Outline

1. Physical and chemical properties of ethanol (3 hours)
2. Processes and methodologies in producing ethanol from various biomass (6 hours)
3. Effectiveness enhancement and cost reduction (6 hours)
4. Activation of reaction rate (6 hours)
5. Usage and remedy of waste from ethanol production (6 hours)
6. Economic analysis (3 hours)
7. Fuel characteristics of ethanol (6 hours)
425650 Advanced Engineering Dynamics 4(4-0-12)

Condition: Consent of the School

Fundamental of Newtonian Mechanics, Fundamental of Analytical Mechanics,
Principle of Virtual Work, Hamilton’s Principle, Lagranges Equation of Motion, Motion
Relative to Rotating Reference Frames, Rigid Body Dynamics, Behavior of Dynamical
System, Stability of System.
Course Outline

1. Fundamental of Newtonian Mechanics, Principle of Conservation of (4 hours)
Energy and Momentum

2. Fundamental of Analytical Mechanics for a particle, (8 hours)
Principle of Virtual Work Hamilton's Principle

3. System of multi-degree of freedom. Lagrange's Equation of Motor. (12 hours)

Solution of Equation of Motion
4. Motion Relative to Rotating Reference Frame. Linear and angular relative motion (8 hours)
Dynamics of Rigid body. Equation of Motion for Rigid body. Gyroscope Motion (8 hours)
6. Behavior of Dynamical System, Stability of System (8 hours)

W
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425651 Advanced Mechanical Vibration 4(4-0-12)
Condition: Consent of the School

System with nonlinear Characteristic, Free and Force nonlinear Vibration,
Structural Vibration, Numerical Method for Vibration Analysis, Measurement and
Controlled of Vibration Experiment Modal Analysis.
Course Outline

1. Fundamental of Mechanical Vibration (4 hours)
2. Response of nonlinear characteristic system (4 hours)
3. Free and Force nonlinear vibration (8 hours)
4. Random Vibration (8 hours)
5. Structural Vibration, Vibration of Membrane, Vibration of Multidegree (8 hours)

of freedom system
6. Numerical Method for Vibration Analysis, Finite Element Method for (8 hours)
Mechanical Vibration

7. Measurement and Controlled of Vibration. Accelerometer Data (4 hours)
Acquisition method for Vibration System

8. Experimental Modal Analysis (4 hours)

425652 System Dynamics 4(4-0-12)

Condition: Consent of the School

System Model Representation, System Response, Mechanical Systems,
Electrical Systems, Electromechanical Systems, Fluid and Thermal Systems,
Equilibrium and control of system
Course Outline

1. Definition and introduction to System Dynamics (4 hours)
2. System Dynamic Representation (6 hours)
3. Model of Mechanical, Electrical, Electromechanical, Fluid and Thermal System (14 hours)
4. Analysis of Dynamics Response (12 hours)
5. Equilibrium and Stability Concept (6 hours)
6. Frequency Response Analysis (6 hours)
425653 Sensors and Transducers 4(4-0-12)

Condition: Consent of the School

Provide a survey of basic concepts of measurement technique and methods of
data reduction and error analysis, generalized performance characteristics of sensors, an
overview about sensor technologies (visual measurement).
Course Outline

1. Configuration and functional description of measuring Instruments (4 hours)
2. Static characterization (4 hours)
3. Dynamic characterization (4 hours)
4. Motion and dimensional measurement (8 hours)
5. Force, torque and shaft power measurement (8 hours)
6. Pressure and sound measurement (8 hours)
7. Temperature and heat-flux measurement (6 hours)
8. Flow measurement (6 hours)
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425654 Mechatronics 4(4-0-12)
Condition: Consent of the School

Study of mechanical control by electrical and electronics, study of electrical
and electronics circuit, sensor and data acquisition, control of pneumatic, hydraulic and
motor by PC/PLC or analog CAD/CAM system
Course Outline

1. Introduction to Mechatronics, Mechanical control by electrical and electronics (8 hours)
2. Study of electrical and electronics circuit, Transistor [C (8 hours)
3. Sensors for Temperature, pressure and strain (8 hours)
4. Data Acquisition, Time domain and Frequency domain consideration (8 hours)
5. Pneumatic control, Hydraulic control and Motor control by PC/PLC or analog (8 hours)
6. CAD/CAM system (8 hours)
425655 Optimization 4(4-0-12)

Condition: Consent of the School

Study of mathematical method to increase effectiveness and efficiency of the
system, study of method that can analyzed ways to improve components in the system,
the system studied can be linear and non-linear system, parametric and dynamics design

optimization.

Course Outline

1. Introduction to optimization (8 hours)
2. Lagrange multiplier (8 hours)
3. Linear programming (8 hours)
4. Non-linear programming (8 hours)
5. Parametric and dynamics design optimization (8 hours)
6. Case study(8 hours)

425656 Structural Vibrations 4(4-0-12)
Condition: Consent of the School

Natural modes of discrete and continuous systems, closed form and
approximate methods; free and forced responses. Theory of modal analysis and
approximate methods for undamped and damped systems; transform and wave
solutions. Finite element methods. Structural vibrations under combined loading.
Introduction to non-linear vibrations. Applications to rods, beams, plates and shells.
Course Outline

1. Natural modes of discrete and continuous systems (4 hours)
2. Closed form and approximate methods (4 hours)
3. Free and forced responses (6 hours)
4. Theory of modal analysis and approximate methods for (6 hours)
undamped and damped systems
5. Transform and wave solutions (4 hours)
6. Finite element methods (8 hours)
7. Structural vibrations under combined loading (6 hours)
8. Introduction to non-linear vibrations (6 hours)
9. Applications to rods, beams, plates, and shells (4 hours)
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425657 Linear Systems Theory 4(4-0-12)
Condition: Consent of the School

Linear spaces and linear operators. Bases, subspaces, eigenvalues and
eigenvectors, canonical forms. Linear differential and difference equations.
Mathematical representations: state equations, transfer functions, impulse response,
matrix fraction and polynomial descriptions. System-theoretic concepts: causality,
controllability, observability, realizations, canonical decomposition, stability.
Course Outline

1. Linear spaces and linear operators (8 hours)
2. Eigenvalues and eigenvectors, canonical forms (6 hours)
3. Linear differential and difference equations (8 hours)
4. Mathematical representations (12 hours)
5. System-theoretic concepts (14 hours)
425658 Applied Nonlinear Control 4(4-0-12)

Condition: Consent of the School

Introduction to Nonlinear Control Problems; Linearization techniques; Phase
plane analysis; Fundamentals of Lyapunov Theory; Input-Output Stability; Describing
Function Analysis; Feedback Control; Feedback Linearization; Introduction to Sliding
Control; Adaptive Control
Course Outline

1. Introduction to Nonlinear Control Problems (4 hours)
2. Linearization techniques (4 hours)
3. Phase plane analysis (4 hours)
4. Lyapunov Theory, Input-Output Stability (8 hours)
5. Function Analysis (4 hours)
6. Feedback Control, Feedback Linearization (10 hours)
7. Introduction to Sliding Control (6 hours)
8. Adaptive Control (8 hours)
425659 Digital System and Control 4(4-0-12)

Condition: Consent of the School

Introduction to discrete systems; time-domain representations of linear discrete
systems; the analysis of discrete-time systems, Z-transformation of linear discrete
systems; state variable representation; analysis of linear discrete-time system; Z-domain
approach; the analytical design of discrete system; engineering characteristics of
computer control systems.
Course Outline

1. Introduction to discrete systems (4 hours)
2. Time-domain representations of linear discrete systems (5 hours)
3. The analysis of discrete-time systems (8 hours)
4. Z-transformation of linear discrete systems (6 hours)
5. State variable representation (5 hours)
6. Analysis of linear discrete-time system, Z-domain approach (6 hours)
7. The analytical design of discrete system (6 hours)
8. Engineering characteristics of computer control systems (8 hours)



425660 Applied Optimal Control 4(4-0-12)
Condition: Consent of the School

Introduction; Parameter optimization problems; Optimization problems for
Dynamic Systems; Optimization problems for dynamic systems with path constraints,
Optimal feedback control, Linear systems with quadratic criteria; linear feedback;
Neighboring externals and the second variation.
Course Outline

1. Introduction (4 hours)
2. Parameter optimization problems (8 hours)
3. Optimization problems for Dynamic Systems (8 hours)
4. Optimization problems for dynamic systems with path constraints (6 hours)
5. Optimal feedback control (8 hours)
6. Linear systems with quadratic criteria, linear feedback (8 hours)
7. Neighboring externals and the second variation (6 hours)
425661 Control System Design and Application 4(4-0-12)

Condition: Consent of the School

Analysis, computer-aided design and implementation of practical control
systems; introduction to state space and digital control; laboratory sessions on data
acquisition, system identification, analog and digital controllers.
Course Outline

1. Introduction to System Dynamics (4 hours)
2. Classical Control Methodology (4 hours)
3. Analysis, computer-aided design and implementation of practical control systems (8 hours)
4. Introduction to Digital Control (4 hours)
5. Modern Control Methodology (4 hours)
6. Laboratory sessions on data acquisition (10 hours)
7. Frequency Response Analysis (4 hours)
8. System Identification (10 hours)
425662 CAD/CAM 4(4-0-12)

Condition: Consent of the School

Introduction to CAD/CAM; Basic Concept of CAD/CAM/CAE; Product
Design and Strategy; 3D Modeling Concept; Techniques for Geometry Modeling;
Surface Design, Design Analysis; Computer Aided Manufacturing Concept; The Design
and Manufacturing Interface; The Total Approach to Product Development; NC
Programming and Verification; Link to Manufacture; CAD/CAM Standard and Data
Exchange; Introduction to CIM; Rapid Prototype Concept.
Course Outline

1. Introduction to CAD/CAM (3 hours)
2. Basic Concept of CAD/CAM/CAE (6 hours)
3. Product Design and Strategy (3 hours)
4. 3D Modeling Concept, Techniques, Surface Design (8 hours)
5. Design Analysis, CAM concept (8 hours)
6. Design and Manufacturing Interface, Product Development (8 hours)
7. CAD/CAM Standard and Data Exchange (4 hours)
8. Introduction to CIM, Rapid Prototype concept (8 hours)
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425663 Robotics Control 4(4-0-12)
Condition: Consent of the School

History and application of robots, robot configurations including mobile robots,
spatial descriptions and transformations, forward and inverse manipulator, task and
trajectory planning, simulation and off-line programming, advanced topics in robotic
research, individual project.
Course Outline

1. History and application of robots, robot configurations (4 hours)
2. Spatial descriptions and transformations of objects in 3-D (8 hours)
3. Forward kinematics manipulator (4 hours)
4. Inverse kinematics manipulator (4 hours)
5. Task and trajectory generation (4 hours)
6. Robot simulation programming (12 hours)
7. Advanced topics in robotic research (8 hours)
8. Individual project (4 hours)
425664 Microprocessor Architecture 4(4-0-12)

Condition: Consent of the School

Various structures of microprocessors, multi-processor stack, computer-
pipeline processors, other parallel processors.
Course Outline

1. Various structures of microprocessors (12 hours)
2. Multi-processor stack (12 hours)
3.  Computer-pipeline processors (12 hours)
4. Other parallel processors (12 hours)
425665 Artificial Intelligence 4(4-0-12)

Condition: Consent of the School

Principle of Artificial Intelligence, Various methodologies in artificial
intelligence, Natural language, Computational methods in Artificial Intelligence,
Perception, Perception transformation to analog signal and its processing, Problem
analysis and problem solving, Learning and decision making, Response and its

reliability

Course Outline

1. Principle of and various methodologies in artificial intelligence (4 hours)
2. Natural language (8 hours)
3. Computational methods in Artificial Intelligence (4 hours)
4. Perception (4 hours)
5. Analog signal and its processing (4 hours)
6. Problem analysis and problem solving processes (10 hours)
7. Learning and decision making processes (10 hours)
8. Response and its reliability (4 hours)
425666 Image Processing and Computer Vision 4(4-0-12)

Condition: Consent of the School

Introduction to machine vision, reviews of image pre-processing primitives,
object segmentation, pattern recognition, color, shading, texture, camera models and
calibration, stereo vision, dynamic vision, curve and surface, content-based retrieval,
case studies of computer and machine vision.
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Course Outline

1. Introduction to machine vision (4 hours)
2. Reviews of image pre-processing primitives (4 hours)
3. Object segmentation and recognition (8 hours)
4. Color, shading, texture (4 hours)
5. Camera models and calibration (4 hours)
6. Stereo vision (4 hours)
7. Curve and surface (4 hours)
8. Dynamic vision, motion detection, tracking (4 hours)
9. Content-based retrieval (8 hours)
10. Recent topics in machine vision field of study (4 hours)
425667 Reliability in Manufacturing 4(4-0-12)

Condition: Consent of the School

Review of mechanical failure modes and their cause. Production, material
properties and geometry factors, Reliability network, Probability and statistic approach
in reliability-base design.
Course Outline

1. Mechanical failure mode (8 hours)
2. Production (8 hours)
3. Material properties and geometry factors (12 hours)
4. Reliability network (8 hours)
5. Probability and statistic approach in reliability-base design (12 hours)
425670 Advanced Agricultural Machinery Design 4(4-0-12)

Condition: Consent of the School

Agricultural machinery design; relationship of soil, crop and agricultural
machinery; mechanism and functions of agricultural machinery; requirement and
constrain analysis for design; design of agricultural implement and machinery.
Course Outline

1. Agricultural machinery design (8 hours)
2. Relationship of soil, crop and agricultural machinery (8 hours)
3. Mechanism and functions of agricultural machinery (12 hours)
4. Requirement and constrain analysis for design (8 hours)
5. Design of agricultural implement and machinery (12 hours)
425671 Theory of Harvesting Machinery 4(4-0-12)

Condition: Consent of the School

Theories of cutting of agricultural materials; plant stem cutting; forces acting in
a mower; forage chopping; theories of grain threshing; grain cleaning; pneumatic
conveying of grains; special harvesting equipment.
Course Outline

1. Theories of cutting of agricultural materials (6 hours)
2. Plant stems cutting (6 hours)
3. Forces acting in a mower (6 hours)
4. Forage chopping (6 hours)
5. Theories of grain threshing (6 hours)
6. Grain cleaning (6 hours)
7. Pneumatic conveying of grains (6 hours)
8. Special harvesting equipment (6 hours)
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425672 Soil Dynamics in Tillage and Traction 4(4-0-12)
Condition: Consent of the School

Various kinds of tillage machinery; behaviors of soil mechanics; dynamic
properties of soil; soil dynamics properties estimation; soil cutting force; soil failure;
soil compaction; traction theories.
Course Outline

1. Various kinds of tillage machinery (4 hours)
2. Behaviors of soil mechanics (8 hours)
3. Dynamic properties of soil and soil dynamic properties estimation (6 hours)
4. Soil cutting force (8 hours)
5. Soil failure (8 hours)
6. Soil compaction (6 hours)
7. Traction theories (8 hours)
425673 Advanced Agricultural Machinery Management 4(4-0-12)

Condition: Consent of the School

Cost and breakeven point analysis for working; size selection of agricultural
machinery; analysis of agricultural machinery performance in Thailand; case study on
domestic agricultural machinery.
Course Outline

1. Cost analysis for working (8 hours)
2. Breakeven point analysis for working (8 hours)
3. Size selection of agricultural machinery (8 hours)
4. Analysis of agricultural machinery performance in Thailand (12 hours)
5. Case study on domestic agricultural machinery (12 hours)
425674 Functional Analysis of Agricultural Machinery 4(4-0-12)

Condition: Consent of the School

Mechanics of agricultural machinery; kinematics and dynamic analysis of
agricultural machinery; dynamic behavior and stability of agricultural machinery.
Course Outline

1. Mechanics of agricultural machinery (8 hours)
2. Kinematics of agricultural machinery (12 hours)
3. Dynamic analysis of agricultural machinery (12 hours)
4. Dynamic behavior and stability of agricultural machinery (8 hours)
5. Stability of agricultural machinery (8 hours)
425675 Post-Harvest Process Engineering 4 (4-0-12)

Condition: Consent of the School

Pre-harvest and post-harvest loss of agricultural products; principles of post-
harvest process engineering; post-harvest physiology of agricultural products; components
of quality; cleaning; heat loads in agricultural products, pre-cooling; threshing, separation
and sorting; paddy and other crops drying; paddy to milled rice processes; grain storage;
size reduction, cutting, milling; mixing; compressing to form a mass.
Course Outline

I. Pre-harvest and post-harvest loss of agricultural products (2 hours)
2. Principles of post-harvest process engineering (2 hours)
3. Post-harvest physiology of agricultural products (6 hours)
4. Components of quality (4 hours)
5. Cleaning (4 hours)



6. Heat loads in agricultural products and pre-cooling (4 hours)
7. Threshing, separation and sorting (4 hours)
8. Paddy drying (4 hours)
9. Paddy to milled rice processes (6 hours)
10. Grain storage (4 hours)
11. Size reduction, cutting and milling (4 hours)
12. Mixing and compressing to form a mass (4 hours)
425676 Food Process Engineering 4 (4-0-12)

Condition: Consent of the School

Engineering principles applied to food process; heat, mass and momentum
transfer; boiling and condensation; heat exchanger equipments, membrane separation
process; spray and freeze drying, crystallization.
Course Outline

1. Engineering principles applied to food process (2 hours)
2. Heat transfer (4 hours)
3. Mass and momentum transfer (6 hours)
4. Boiling and condensation (6 hours)
5. Heat exchanger principle and equipments (6 hours)
6. Membrane separation process (6 hours)
7. Spray drying (6 hours)
8. Freeze drying (6 hours)
9. Crystallization (6 hours)
425677 Food Bioprocess Engineering 4 (4-0-12)

Condition: Consent of the School

Role and utilization of microorganism in food industry; fermentation process;
design and selection of equipments in fermentation process; fermentor and control
equipment design; rapid techniques and analysis of food quality; standard of
microorganism and food quality insurance.
Course Outline

1. Role of microorganism and its utilization in food industry (4 hours)
2. Fermentation process (12 hours)
3. Design and selection of equipment in fermentation process (12 hours)
4. Fermentor and control equipment design (12 hours)
5. Rapid techniques and analysis of food quality (4 hours)
6. Standard of microorganism and food quality insurance (4 hours)

425678 Advanced Technology in Agricultural and Food Product Packaging 4 (4-0-12)
Condition: Consent of the School

Components and process in packaging house; theory of agricultural and food
products packing; problems in surface and air transportations; means and quality control
for packaging; economics of agricultural product marketing; influence of transportation
on the product inside package; advanced packaging design; components and operations
of fruit, vegetable and cereal packing machine; advanced packing house design.
Course Outline

1. Components and process in packaging house (6 hours)
2. Theory of agricultural and food products packaging (6 hours)
3. Problems in surface and air transportations (6 hours)
4. Means and quality control for packaging (4 hours)
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5. Economics of agricultural product marketing (4 hours)
6. Influence of transportation on the product inside package (4 hours)
7. Advanced packaging design (6 hours)
8. Components and operations of agricultural and food products (6 hours)
9. Advanced packing house design (6 hours)
425690 Mechanical Engineering Experimental Design 4(4-0-12)

Condition: Consent of the School

Study for design the mechanical engineering apparatus. Design of flow,
temperature, stress, strain and pressure measuring devices.
Course Outline

1. Fundamental of Engineering Experimental Design (12 hours)
2. Design concept of mechanical engineering apparatus (4 hours)
3. Design flow measuring devices (4 hours)
4. Design temperature measuring devices (4 hours)
5. Design stress and strain measuring devices (4 hours)
6. Design pressure measuring devices (4 hours)
7. Design consideration of Laboratory Apparatus (4 hours)
8. Statistic for Experimentation (12 hours)
425691 Finite Element Method for Mechanical Engineering I 4(4-0-12)

Condition: Consent of the School

Introduction to the use of the finite element method for mechanical engineering
analysis and design. Application to heat transfer, fluid flow analysis and stress analysis.
Course Outline

1. Introduction to the use of the finite element method for analysis and (10 hours)
design of steady—state, one-dimensional and two-dimensional

2. Applications to heat conduction, heat convection, heat radiation and (14 hours)
combined modes of heat transfer

3. Applications to fluid flow analysis (6 hours)
Applications to stress analysis (8 hours)

5. Applications to computer programming and the use of commercial (10 hours)

software to solve the problems in mechanical engineering

425692 Finite Element Method for Mechanical Engineering 11 4(4-0-12)
Prerequisite: 425691 Finite Element Method in Mechanical Engineering |
or consent of the School
Extension to the use of the finite element method to solve the more
sophisticated and complex problems in mechanical engineering.
Course Outline

1. Introduction to the use of the finite element method for analysis and (12 hours)
design of steady-state, transient and multidimensional problems

2. Applications to the sophisticated and complex problems in (16 hours)
mechanical engineering

3. Applications to computer programming and the use of commercial (20 hours)

software to solve the sophisticated and complex problems
in mechanical engineering



425693 Special Problems in Advanced Mechanical Engineering I (4 credits)
Condition: Consent of the School

Study of special problems in advanced mechanical engineering: case studies by
using advanced approaches to solve the problems or experiments.

425694 Special Problems in Advanced Mechanical Engineering II (4 credits)
Condition: Consent of the School

Study of special problems in advanced mechanical engineering: case studies by
using advanced approaches to solve the problems or experiments.

425695 Advanced Technology in Mechanical Engineering I (4 credits)
Condition: Consent of the School

Study of advanced technology in mechanical engineering: mechanical design,
thermal system designs, control system designs or other mechanical-engineering
designs.

425696 Advanced Technology in Mechanical Engineering II (4 credits)
Condition: Consent of the School

Study of advanced technology in mechanical engineering: mechanical design,
thermal system designs, control system designs or other mechanical-engineering
designs.

425700 Master Thesis (II) (20 credits)
Condition: Consent of the School

Original research work leading to the preparation of a master thesis in the
partial fulfillment of the requirement for the master degree.

425701 Master Thesis (I) (45 credits)
Condition: Consent of the School

Original research work leading to the preparation of a master thesis in the
fulfillment of the requirement for the master degree. Enrollees are bachelor degree

holders.

425800 Doctoral Thesis (II) (45 credits)
Condition: Consent of the School

Original research work leading to the preparation of a doctoral thesis in the
partial fulfillment of the requirement for the doctoral degree.

425801 Doctoral Thesis (I) (60 credits)
Condition: Consent of the School
Original research work leading to the preparation of a doctoral thesis in the

fulfillment of the requirement for the doctoral degree. 425801 is for master degree
holders.

425802 Doctoral Thesis (I) (90 credits)
Condition: Consent of the School
Original research work leading to the preparation of a doctoral thesis in the

fulfillment of the requirement for the doctoral degree. 425802 is for bachelor degree
holders.
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18. Curriculum Quality Assurance
Curriculum quality assurance conforms the Education Quality Assurance System
of the Suranaree University of Technology (centralization).

19. Curriculum Development
The major updates for this curriculum improvement in the year 2007 are as

follows

1.

2

Course description for many courses, have been revised, thus most topics are more
up-to-date.

More courses have been added into this new curriculum to satisfy the student
interest.

Graduate study regulation has been revised to ensure the quality of student in
both academic and research fields.

The new major, Agricultural and Food Engineering has been added into
curriculum, therefore the updated new sections are

4.1 Solid Mechanics

4.2 Fluid Mechanics

4.3 Thermal and Energy Engineering

4.4 Manufacturing and Controlled Engineering

4.5 Agricultural and Food Engineering

According to the new major in Agricultural and Food Engineering, the School of
Mechanical Engineering will be closely cooperated with School of Agricultural
Engineering as a cooperative graduate study and research.
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Appendix A
Curriculum Improvement Commitee
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Biographical Data
Institute of Engineering,

Suranaree University of Technology
111 University Avenue, Muang Distric,
Nakhon Ratchasima 30000

Tel: 04422 4286 FAX: 0 4422 4220

kontorn@sut.ac.th

$R9ANAMSIANSE L3RBINTALAN AS.NUASS TRl AAY
Assoc. Prof. Flt. Lt. Dr.Kontorn Chamniprsart -

1980 High School, Suncularb Collage

Education and Competence:
1987 B.S. (Mechanical Engineering) First Class Horner, Royal Thai Air

Force Academy, Thailand
1989 M.Sc. (Mechanical Engineering), University of Pittsburgh, USA
1992 Ph.D (Mechanical Engineering), University of Pittsburgh, USA

Associate Dean Academic Affairs, Institute of Engineering

Chair, School of Mechanical Engineering, Institute of Engineering
Associate Professor School of Mechanical Engineering

Member, The Suranaree University of Technology Academic Senate
Officer in Charge of Manufacturing Engineering Curriculum

Officer in Charge of Automotive Engineering Curriculum

Officer in Charge of Mechatronics Engineering Curriculum

Present Position:

NooswN =

Work Experiences: 1992-1995 Lecturer, Mechanical Engineering Department, Royal Thai Air

Force Academy

1995-1998 Lecturer, School of Mechanical Engineering, SUT

1998-2001 Assistance Professor, School of Mechanical Engineering, SUT

1995-1999 Assistance Rector for Student Affairs, SUT

1999-2001 Vice Rector for Student Affairs, SUT

2003-2004 Acting, Chair, School of Environmental Engineering, Institute of
Engineering

2004-2005 Vice Rector for Student Affairs, SUT

2006-2007 Acting, Deputy Director, Center for Education Services001

2001- Present Chair, School of Mechanical Engineering, Institute of

Engineering

C-1



Academic Works:

Area Research:

~NO O D WN -

(
(
(
(
(
(
(

Thai)

(8) Text Book,

Text Book:
Text Book:
Text Book,

Assoc. Prof. Flt.Lt. Dr.Kontorn Chamniprasart

FRIANAASIANGE L3DRINIALAN AT.NUAET TrlsEAAY

) 6 National and International Published research works
) Text Book:
) Text Book:
) Text Book:
)
)
)

“Mechanical Vibration", Pearson Indo-China, 2003, (In Thai)
“Engineering Drawing", 2004-2006, (In Thai)

“MATLAB for Mechanical Engineering”, 2000, (In Thai)
“Thermodynamic I", 1999, (In Thai)

"Advance Mechanics of Materials”, 2002, (In Thai)
“Mechanical Measurements using LabVIEW", 2001, (In

“Hydraulic Turbomachine”, 1999, (In Thai)

Continuum Mechanics
Dynamics and Vibrations
Mechanical Measurements and Control
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Education and Competence:

Present Position:

Work Experiences:

Biographical Data

Institute of Engineering,

Suranaree University of Technology
111 University Avenue, Muang Distric,
Nakhon Ratchasima 30000

Tel: 0 4422 4221 FAX: 0 4422 4220

vorapot@sut.ac.th

FRYAIRASIANTE WINBINALAN AF.ATWAU TINA
Assoc. Prof. Gp. Cpt. Dr. Vorapot Khompis

1974 B. S. (Mechanical Engineering), Royal Thai Air Force Academy.

1977 M. Eng. (Industrial Engineering), Chulalongkorn University .

1980 M. S. (Mechanical Engineering), Michigan State University.

1983  Ph.D. (Mechanical Engineering), Michigan State University.
1988 Air Command and Staff College.
2002 National Defense College (NDC 45).

LI

N o

Vice Rector for Planning, Suranaree University of Technology.

Dean, Institute of Engineering, Suranaree University of Technology.
Member, the Suranaree University of Technology Council.

Member, The Suranaree University of Technology Academic Senate.
Member, Administration Personnel Committee, Suranaree University of
Technology.

The 28" President, the Council of Engineering Deans of Thailand

Vice President for Academic Affairs, the Association of the Engineering
Institute of Thailand under H.M. the King's Patronage. (Lower
Northeastern Region)

Competent Advisor, Nakhon Ratchasima Lord Mayor.

1989 -1995 Association Professor, School of Mechanical Engineering

and Chair of Faculty of Mechanical Engineering, Royal
Thai Air Force Academy.

1989 — 1995  Special Lecturer on Bachelor's degree and Master's degree

levels in Faculties of Engineering of several Public and
Private Universities.

1989 — 1995 Special Lecturer, Air Command and Staff College.
1991 — 1995 Member, Officer Club Board, Royal Thai Air Force.
1991 - 1995 Member, Curriculum and Educational Administration

Committee, Royal Thai Air Force.

1991 -1995  Member, Flying Trainee Selection Committee, Royal Thai

Air Force.

1995 - 2001 Chair, School of Mechanical Engineering, Suranaree

University of Technology.
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Recognitions and Prestige:

1995

1995 — 1997
1996 — 1997
1996 — 1998
1997 — 1999
1997 — 2001
1999 — 2000
1999 — 2002

Assoc. Prof. Gp. Cpt. Dr. Vorapot Khompis
FRIANANSIAITE UIINBINIALAN AF.ITWAY TINA

Chairman, Traffic System Management Committee for
WorldTech'95, Suranaree University of Technology.

Special Lecturer, Air War College.

President, Technology Suranaree Club.

Chairman, SUT Coordination Committee on
World Bank Procurement Project.

Chairman, Loaning Committee, Suranaree University
of Technology Saving Cooperative.

Director, Center for Scientific and Technological
Equipment, Suranaree University of Technology.

Chairman, Expertise Advisory Group for SMEs Efficiency
Improvement Project (Project 13) with Department of
Industrial Promotion and National Science and
Technology Development Agency.

Chairman, Appeal Committee on Student Discipline
Execution, Suranaree University of Technology.

Experienced study tours and attended conferences, seminars and

collaboration meetings in the USA, Canada, England, France, Germany,

Austria, Australia, New Zealand, India, China, Japan, Korea, Philippines,

Indonesia, Brunei, Singapore, Malaysia, Hong Kong, Vietnam, Myanmar,
Cambodia and Laos.

1973 - 1974
1981 - 1983
1988

1996 — 1997
1998

1999 - 2001

2001

2001

2002
2002

RTAF Academy Cadet Command Level.

President, Thai Student Club in Michigan State University

Chairman, Academic Affairs Committee, Air Command
and Staff College, Royal Thai Air Force.

President, Technology Suranaree Club

Chairman, Study Tour Group for Higher Level University
Executives on Thai-Australia Science & Engineering
Assistance Project (TASEAP), Ministry of University
Affairs, in Australia.

Chairman, SUT Saving Cooperative Committee

Member and Secretary, Searching Committee for the
President of the Suranaree University of Technology
Council.

Member and Secretary, Searching Committee for the
Rector of Suranaree University of Technology.

Outstanding Alumnus, Samsenvithayalai School.

Chairman, Academic Affairs on Science and Technology
for the national strategy statement of the National
Defense College.
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Academic Works:

Professional Associations:

Assoc. Prof. Gp. Cpt. Dr. Vorapot Khompis
SRIANANSIANTE UTNINDINIALEN AF.ITWAY TINA

2002 Honored Sword for Higher Level Executive Award

for Outstanding Alumnus (equivalent of Air Vice
Marshal), Royal Thai Air Forced Academy.

2004 Chairman, the Committee for handling the Community

Loy Kratong Festival with Local Administration,
Nakhon Ratchasima and Local Administrations of 4
Tambons around Suranaree University of Technology.

2004 Chairman, Awarding Committee for the Outstanding

Innovation, the National Engineering Week.
2005 President, the Council of Engineering Deans of Thailand.
2005 Member and Secretary, Searching Committee for

Suranaree University of Technology Distinguished
Members.

6 national and international published research works.

6 published textbooks.

2 completed research reports.

Initiated and erected the 8 operation units for research and
development, and academic services on engineering, Institute of
Engineering.

Erected the Center for Increasing of Efficiency on Vehicle Part

Manufacturing, Suranaree University of Technology.

Curriculum Drafting Committee on Automotive Engineering and
Manufacturing Engineering, Suranaree University of Technology.

Curriculum Drafting Committee on Mechanical Engineering, Suranaree
University of Technology.

1995 Fellow Mechanical Engineer, Council of Engineers

1997 Ordinary Member, Engineering Institute of Thailand under H. M.

the King's Patronage

1996 Researcher Member, Office of the National Research Council

of Thailand
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Education and Competence:

Present Position:

Work Experiences:

Recognitions and Prestige:

Biographical Data

School of Mechanical Engineering
Institute of Engineering

Suranaree of Technology University
111 University Avenue, Muang Distric,
Nakhon Ratchasima 30000

Tel: 04422 4414 FAX: 04422 4613

1986

1979

1977

tabon@sut.ac.th
SRIAANTIANGE AT NIT ARTRAYTI

Assoc. Prof. Dr.Tawit Chitsomboon

Ph.D. (Mechanical Engineering) , Old Dominion University, Norfolk,
Virginia, USA. (Three years residency at NASA's Langley Research
Center to conduct Ph.D. dissertation)

M.S. (Mechanical Engineering), University of Michigan, Ann Arbor,
Michigan, USA.

B.Sc. (Naval Engineering), The Royal Thai Academy, Samuthprakarn,
Thailand.

(Graduated first in the engineering class)

Associate Professor in Mechanical Engineering

1986 - 1989:  Contract Research Engineer, NASA's Langley Research

Center, Hampton, Virginia, USA.

1989 - 1990:  Research Engineer, GE Aircraft Engines, Evendale, Ohio,

USA

1990 — 1995  Senior Research Staff, Institute for Computational Mechanics

in Propulsion, NASA's Lewis Research Center, Cleveland,
Ohio, USA.

1996-Present. Instructor, Suranaree University of Technology,

Nakornratchasima, Thailand,

1997 - 2001 Institute Secretary, Institute of Engineering.

1998 - 2000 Chair, Research Department, Institute of Engineering.
2000 - 2001 Associate Dean for Academic Affairs, Institute of Engineering.
2001 - 2003 Vice Rector for Academic Affairs, Suranaree of Technology

University.

Outstanding research paper award: from National Mech. Engr.
Network Conference
Serve as members on national committees:

- Nuclear Safety Regulation
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FRIANAATIANGE AT NIT ARTANYTO
Assoc. Prof. Dr.Tawit Chitsomboon

National Invention Award

National Research Policy

Biodiesel Standards and Regulation

Energy Network of Thailand

Academic Works:

Teaching : Teach various courses on undergraduate and graduate levels

Undergaduate Level: Thermodynamics |, Fluid Mechanics |, Fluid Mechanics 1l

Mechanics of Materials Il, Power Plant, Thermal System Design, Mechanical
Engineering Laboratory | and Il, Hydraulic Control

Graduate Level: Advanced Mathematics for Mechanical Engineers |, Advanced
Mathematics for Mechanical Engineers Il, Advanced Fluid Dynamics, Convection Heat

Transfer, Combustion, Gas Turbine Performance

Textbook : “Fluid Mechanics,” McGraw-Hill/Top, 2003 (in Thai)
Research : Principal investigator on various research projects such as:

e Algorithms and Codes Development in Computational Fluid Dynamic (NASA and

GE Aircrafts)

e Innovative Engine Design (MTEC)

e Engine Durability in Using Palm Qil (TRF)

e Theoretical Solar Chimney (NEPO)

® Computational Solar Chimney ( SUT)

® Experimental Solar Chimney (TRF-Royal Golden Jubilee)

® House Cooling by Natural Convection Through Solar Chimney ( SUT)

® Tree-Inspired Solar Collector (Self-funded)

® [Experimental Rice Drying (SUT)

® Theoretical and Computational Rice Drying (TRF-Royal Golden Jubilee)

® Efficiency enhancement for horizontal and vertical axis wind turbine (TRF-RGJ)
Publication : About 50 papers published on international and national level in journals and
conference proceedings covering the fields of computational fluid dynamics, solar chimney
technology, drying of paddy rice, natural ventilation in house, mathematical modeling,
optimization technique, theory in fluid dynamics, wind turbine, global warming and others.

Professional Associations: American Institute for Aeronautics and Astronautics (1982-1995)
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Education and Competence:

Present Position:

Work Experiences:

Recognitions and Prestige:

Biographical Data

Institute of Engineering,

Suranaree University of Technology
111 University Avenue, Muang Distric,
Nakhon Ratchasima 30000

Tel: 0 4422 4419 FAX: 0 4422 4613

junta@sut.ac.th

iﬂﬁﬂqﬂmﬁqqﬁlié ﬂ?.t'ﬂﬂ‘f{ﬂ "%Juq/lﬂ'ﬂ‘i
Assoc. Prof. Dr. Ekachai Juntasaro

1989 B. Eng. (Mechanical Engineering), KMITL, Thailand
1992 M. Sc. (Mechanical Engineering), Imperial College London, U K.
1997 Ph.D. (Mechanical Engineering), Imperial College London, U.K.

1. Associate Professor, School of Mechanical Engineering, Institute of
Engineering, Suranaree University of Technology.

2. Board Committee Member, Institute of Engineering, Suranaree University
of Technology.

2006 — present  Associate Professor, School of Mechanical Engineering,
Institute of Engineering, Suranaree University of Technology.

2001 — present Board Committee Member, Institute of Engineering,
Suranaree University of Technology.

2001 - 2006 Assistant Professor, School of Mechanical Engineering,
Institute of Engineering, Suranaree University of Technology.

2001 - 2005 Assistant Director, Center for Scientific and Technological
Equipments, Suranaree University of Technology.

2000 Program Committee, National Workshop on Cluster
Computing NWCC2000, Thammasart University, Bangkok,
Thailand.

2003 Program Committee, National Workshop on Cluster

Computing NWCC2003, Asian Institute of Technology,
Bangkok, Thailand.

2004 Guest Editor, Journal of Research in Engineering and
Technology, Special Issue: Computational Methods for Fluid
Dynamics and Mechanics.

2004 Guest Editor, Journal of Research in Engineering and
Technology, Special Issue: Turbulent Flow Simulation.
2004 Organizer, CFD Workshop 2004, 18 September 2004, 9.00 —

16.00 hrs, Kasetsart University, Bangkok, Thailand, jointly
organized by The Engineering Institute of Thailand under
H.M. The King's Patronage, Suranaree University of
Technology and Kasetsart University, 60 seats.
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Academic Works:

2004

2004

2004

2005

2006

2007

(1)

Assoc. Prof. Dr. Ekachai Juntasaro

smmami']msé A9 aNTE AUNALS

Invited Speaker, “Computational Fluid Dynamics (CFD) for
Engineering Applications” at National Engineering Week
2004, 28 - 31 October 2004, Bangkok, Thailand.

Invited Speaker, “Computational Fluid Dynamics (CFD) for
Engineering Applications” at Air-Conditioning Engineering
Association of Thailand (ACAT), 19 November 2004,
Bangkok, Thailand.

Chair of Scientific Committee, Computational Fluid
Dynamics and Mechanics Session, The 8" Annual National
Symposium of Computational Science and Engineering
(ANSCSE 8), Suranaree University of Technology, Nakhon
Ratchasima, Thailand.

Chair of Scientific Committee, Computational Fluid
Dynamics and Mechanics Session, The 9" Annual National
Symposium of Computational Science and Engineering
(ANSCSE 9), Mahidol University, Bangkok, Thailand.

Chair of Scientific Committee, Computational Fluid
Dynamics and Mechanics Session, The 10" Annual National
Symposium of Computational Science and Engineering
(ANSCSE 10), Chiangmai University, Chiangmai, Thailand.
Chair of Scientific Committee, Computational Fluid
Dynamics and Mechanics Session, The 11" Annual National
Symposium of Computational Science and Engineering
(ANSCSE 11), Prince of Songkla University, Songkla,
Thailand.

Dafa'Alla, A.A., Juntasaro, E., and Gibson, M.M. (1996) “Calculation
of Oscillating Boundary Layers with the q —C Turbulence Model,”
Engineering Turbulence Modelling and Experiments 3, W. Rodi and G.
Bergeles (Editors), Elsevier, pp. 141-150.

Dafa'Alla, A.A., Juntasaro, E., and Gibson, M.M. (1997)
“Computations of Periodic Turbulent Boundary Layers with Moderate
Adverse Pressure Gradient,” International Journal of Heat and Fluid
Flow, Vol. 18, No. 5, pp. 443-451.

Gururatana, S., Juttijudata, V., Juntasaro, E. and Juntasaro, V. (2006)
“Prediction of 3D Turbulence Induced Secondary Flows in Rotating
Square Ducts”, Whither Turbulence Prediction and Control (WTPC),
Seoul National University, Seoul, Korea, 26 — 29 March 2006.
Juntasaro, E., and Juntasaro, V. (2003) "On the New Concept of
Turbulence Modeling for Fully-Developed Turbulent Channel Flow”,
The International Turbulence Workshop, 19-23 May 2003, University of
Central Florida, Orlando, Florida, USA.

Juntasaro, E., and Juntasaro, V. (2003) “On the New Concept of
Turbulence Modeling for Fully-Developed Turbulent Channel Flow”,
The International Conference: Kolmogorov and Contemporary



Assoc. Prof. Dr. Ekachai Juntasaro

$RIANAASIANGE AS.LANTY AUNALS

Mathematics, 16-21 June 2003, Moscow State University, Moscow,
Russia.

(6) Juntasaro, E. (2004) “Modeling for Bypass Transition in Boundary
Layers on a Flat Plate,” Wall-Bounded and Free-Surface Turbulence

and Its Computation, Institute for Mathematical Sciences (IMS),
National University of Singapore (NUS), Singapore, 7-17 December
2004.

(7) Juntasaro, E., and Juntasaro, V. (2006) “On the New Concept of
Turbulence Modeling in Fully-Developed Turbulent Channel Flow and
Boundary Layer,” Chapter 13 in Mathematical and Physical Theory of
Turbulence, A Series of Lecture Notes in Pure and Applied
Mathematics, Vol. 250, J. Cannon and B. Shivamoggi (eds), Chapman
& HalllCRC, Taylor & Francis Group, pp. 183-193.

(8) Juntasaro, V., Buranarote, J., Gururatana, S. and Juntasaro, E. (2005)
“A New Reynolds-Stress Expressions Based on DNS Data in Non-
Linear Eddy-Viscosity Turbulence Model for Complex Flows”, The
Fourth International Symposium on Turbulence and Shear Flow
Phenomena (TSFP4), 27-29 June 2005, Virginia, U.S.A.

(9) Ngiamsoongnirn, K., Juntasaro, E., Juntasaro, V., and Uthayopas, P.
(2004) “A Parallel Semi-Coarsening Multigrid Algorithm for Solving the
Reynolds-Averaged Navier-Stokes Equations”, Proceedings of the Fa
International Conference on High Performance Computing and Grid in
Asia Pacific Region (HPCAsia2004), 20-22 July 2004, Omiya Sonic
City, Tokyo Area, Japan, pp. 258-266.

(10)Sukjit, E., Juntasaro V., Uthayopas, P., and Juntasaro, E. (2006)
"Using FLUENT to Predict Heat Transfer in a Computer Case to
Optimize the Number of Fans and the Locations to Install," 2006 South
East Asia FLUENT Users' Group Meeting, 27 — 28 July 2006,
Singapore.

(11)Sulak, S., Sukjit, E., Juntasaro, V., and Juntasaro, E. (2004)

. “Numerical Prediction of Natural Convection in a Square Cavity,” The
15" International Symposium on Transport Phenomena (ISTP-15), 9-
13 May 2004, Shangri-La Hotel, Bangkok, Thailand.

(12)Suluksna, K., Juntasaro, V. and Juntasaro, E. (2006) “y — Reg
Transport Equation for Modeling Transition in Boundary Layers
Subjected to Freestream Turbulence,” Whither Turbulence Prediction
and Control (WTPC), Seoul National University, Seoul, Korea, 26 — 29
March 2006.
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Education and Competence:

Present Position:

Academic Works:

Biographical Data

Institute of Engineering,

Suranaree University of Technology
111 University Avenue, Muang Distric,
Nakhon Ratchasima 30000

Tel: 04422 4413 FAX: 0 4422 4613

jiraphon@sut.ac.th

213198 NT.35zNA ASLASTHA
Dr. Jiraphon Srisertpol

2541 M.E. (Technical Maintenance Aviation Electrosystems and Pilot-

Navigation Complexes), St.Petersburg State University of Aerospace

Instrumentation, Russia.

2546  Ph.D. (Control and Processing information)

St.Petersburg State University of Aerospace

Instrumentation, Russia.

Assistance Rector for Student Affairs, SUT.
Lecturer, School of Mechanical Engineering, SUT.

Srisertpol, J., Katkov, M.S., Azamov A.A., “The Synthesis of The

Indirect Adaptive Control System.” , 5" International Federation of
Automatic Control (IFAC) Symposium “Nonlinear Control Systems”,
St.Petersburg Russia, 4-6 July 2001., pp 346-379.

Srisertpol, J., “Adaptive System with Modal Control’, BICAMP’'01-The Third
international school-seminar., St.Petersburg Russia, 26-30 July 2001., pp
64-66.

Srisertpol, J., Katkov, M.S., Azamov, A.A,, (2002), “System Identification
of Model Non-Stationary Plant Using The Structure of The Generalized
Tuning of Measurement(GTSM)", Control and Information Systems for
Mobile Objects “Seminars ASK Lab 2001" St.Petersburg , Polytechnic
2002. pp 163-171. (in russian)

Srisertpol, J., Katkov, M.S,, “Research of Adaptive Parametrical
Measurement System For Non-Stationary Plant’, International Symposium
“Space Instrument and Technologies”, St.Petersburg Russia, 17-20
September 2002. ,pp 101-102.

Srisertpol, J., "Method of Parameter Identification for Non-Stationary
Process”, The Instrumentation, Systems and Automation Society (ISA)
EuroXChange No 7(Spring) 2002., pp 33-36.

Autsadayut Rodpai, Jiraphon Srisertpol, N. P. Moshkin “Numerical
Algorithm for Transfer Function Synthesnze Using Experimental Frequency
Response Data’ , Proceedings of the 8" Annual National Symposium on
Computational Smence and Engineering., pp 269-272

Chermtong Prattanaruk, Jiraphon Srisertpol.,, “Synthesis Algorithm of
Adaptive Dynamic Vlbratlon Absorber to Suppress Beam Vibration”,
Proceedings of the 8" Annual National Symposium on Computatlonal
Science and Engineering., pp 389-392
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Dr. Jiraphon Srisertpol

814158 AT.ATENA ATLATIHA

(8) Eakarong Sukjit, Jakkrapong Klawkla, Jiraphon Srisertpol and Ekachai
Juntasaro., “Number and Location of Fans for Optimum Ventilation in a
Computer Case usin% Computer Fluid Dynamics(CFD) Analysis”,
Proceedings of the 5" National Symposium on Graduate Research.,
pp110

Area Research: ARspie System
= System Identification

=  Vibration Control
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Appendix D
Course title in Thai



svedmd| sWadm Fomwaangs Fomulng
1 425600 | Advanced Mechanical AdlaMansdMIUIMNssNLASaINa
Engineering Mathematics [ ‘ifugj\i 1
2 425601 | Advanced Mechanical ABIAM AR SAMTUIMNIINAIBING
Engineering Mathematics II ﬂ‘:ug\] 5
3 425602 | Advanced Numerical sudaudsaaasdnsu
Met.hOdS .for Mechanical 3EINTIULATDINATUT
Engineering v
4 425603 | Graduate Seminar [ duunUunadne 1
5 425604 | Graduate Seminar II FJunUNANANE 2
6 425610 | Continuum Mechanics namam{msgﬁ’adagﬁaq
7 425611 | Theory of Elasticity NOBINM ALY
8 425612 | Analytical Stress Analysis MFIATIEHRANHLAULTIAIUIN
9 425613 | Experimental Stress MINANERANUAUMBIUUANS
Analysis
10 425614 | Fracture Mechanics NOHNITUANTN
11 425615 | Composite Materials 5’aqﬂ'5:nau
12 425616 | Theory of Plasticity NOVHEIUNWIEGN
13 425617 | Theory of Plate and Shell nouizeasuHuasazunulas
14 | 425618 | Biomechanics NAMANIAITMW
15 [ 425620 | Advanced Fluid Dynamics | nasmaasaslnasuga
16 425621 | Boundary Layer Theory nuiY 89ms a1
17 425622 | Turbulence msluanuuduthuy
18 425623 | Compressible Flow mslvawvuaamle
19 425624 | Hypersonic Flow m3lmauuuansIge
20 425625 | Multiphase Flow Mslvaviasaniuy
21 425626 | Design of Fluid Machinery | nysaanuuuiasassnsnazasla
22 425627 | Gas Turbine Performance Lﬂ%"aqguﬁﬁ’qﬁuﬁw
23 425628 | Computational Fluid WA aNsuDI lnaldafmIuIN
Dynamics
24 425630 | Advanced Conduction Heat | ny59@7785 U uas
Transfer
25 425631 | Advanced Convection Heat mwnmmﬁuauuazmﬂiaumaffugﬂ
and Mass Transfer
26 425632 | Advanced Radiation Heat ASUHSITANNSDUIUFS
Transfer
27 425633 | Advanced Refrigeration and | prys¥nenuidiusiuas
Air Conditioning
28 425634 | Advanced Thermal System

Design

3mﬂismzuumm§auﬂ'u§q




iR | eI %ammé”aﬂqy Famwing
29 425635 | Combustion mMsauy
30 425636 | Biodiesel Technology walulagluladiwa
31 425637 | Principle of Energy wé’nmsmsuﬂéaugﬂwﬁmu
Conversion '
32 425638 | Solar Energy Conversion mswasugunaanuusieiaduas
and Their Applications —
33 425639 | Advanced Renewable Lmﬂiu‘[aﬁwﬁqmuwguﬁau’ff]ugjq
Energy Technology
34 425640 | Appropriate Energy for walulaghivunzauaazuuy
Rural Application
35 425641 | Pollution from Energy PANNZNNNITHAAWAIIY
Production
36 425642 | Statistical Thermodynamics Qmwwamam’uuuaaa
37 425643 | Biogas Technology wmaluladlulaude
38 425644 | Ethanol Technology walulagiamusa
39 425650 | Advanced Engineering wamam{‘fu@\‘i
Dynamics
40 425651 | Advanced Mechanical msé’umqnaﬁ'ugjq
Vibration
4] 425652 | System Dynamics GLAG R R FATRY
42 425653 | Sensors and Transducers HULEDSLALNSIUET DS
43 425654 | Mechatronics wNaNsatng
44 | 425655 | Optimization M3DBNUULAENATI
45 | 425656 | Structural Vibration MsduaalATeE
46 425657 | Linear Systems Theory NOBHITUULTUFY
47 425658 | Applied Nonlinear Control | szyumuquliBadudszgne
48 425659 | Digital System and Control 5:UUL%qé’3LamLLagnqsﬂququ
49 | 425660 | Applied Optimal Control miﬂszqﬂs‘fi:uumumﬁmm:au
a0
50 425661 | Control System Design and msﬂsanm"‘lﬁua:aaﬂLL‘UUSz‘U‘U
Application
AIUAN
51 425662 | CAD/CAM mMsuaauaznsaanwuulagly
ABNNIADIHIY
52 425663 | Robotics Control MIAUANHUBUG
53 425664 | Microprocessor Architecture | gpntlaanssululasiwsigasas
54 425665 | Artificial Intelligence Jyanusehing
55 425666 | Image Processing and

Computer Vision

a =1
ﬂ'\SUSSLNuEﬂﬂ'\WLLatﬂ'ﬁN NLWU

2DINDNNWILADS
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i | sain %ammé}”aﬂqy Fomw Ing
56 425667 | Reliability in Manufacturing amruaanslalunssuiunsedn
57 | 425670 | Advanced Agricultural m3BaNLuULAS asinsNAINEATIUGS
Machinery Design
58 | 425671 | Theory of Harvesting VOuAIaeansINaN SR UL
Machinery
59 425672 | Soil Dynamics in Tillage wamansyaedudImsumslonsiu
and Traction
60 425673 | Advanced Agricultural MSINMILATBIANTINBNITINEAS
Machinery Management g
WUUAUF
61 425674 | Function Analysis of AMSIAIEVNITHINUD DY
Agricultural Machinery 4w
LAIBNANINALNHN T
62 425675 | Post-Harvest Process FNNITUNTUIUMIUEIMIST UL
Engineering
63 425676 | Food Process Engineering 3EINSSNNSSUIUN SIS
64 | 425677 | Food Bioprocess FNIINTILNTZUIUMTNNDINS
Engineering
65 425678 | Advanced Technology in mﬂ‘[uiaﬁﬁuzjqém%’umsussq
Agricultural and Food SO S—
Product Packaging
66 425690 | Mechanical Engineering NS ANLUUNAIUNSNAA Y
Experimental Design . Y 4
AUIVIAINTINLAIDING
67 425691 | Finite Element Method for | 550 luyiaainurdarvsu
Mechanical Engineering [ & 4
IAINFINLAIDNNG 1
68 425692 | Finite Element Method for | 551Wluvidawwuyidvsu
Mechanical Engineering II | 4 4
IAINIFNLAIDING 2
69 425693 | Special Problems in {jnujmﬁLﬂumﬁmnssmﬂ%"aqna
Advanced Mechanical ¥
S UG 1
Engineering | v
70 | 425694 | Special Problems in UmAL Al dInssuasedna
Advanced Mechanical g
S YU 2
Engineering Il o
71| 425695 | Advanced Technology in tnalulageugeamaimnssueaaana 1
Mechanical Engineering |
72| 425696 | Advanced Technology in nAlLlaBUGINNIAINSTNATDING 2
Mechanical Engineering Il
73 425700 | Master Thesis (II) ANIWUS N U N n(2)
74 425701 | Master Thesis (I) ANTTWUS NIV TG n(1)
75 425800 | Doctoral Thesis (II) Ineniwusaeiundo wuu 2
76 425801 | Doctoral Thesis (I) ﬁjﬂﬂ‘]ﬁwuﬁmuaﬁmfﬁm WUy 1
77 425802 | Doctoral Thesis (I) %mﬁjﬁwuﬁ'ﬂuﬁﬁmrﬁ@ WUy 1
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(Draft)

Graduate Program in Electrical Engineering

School of Electrical Engineering
(Revised 2007)

Institute of Engineering
Suranaree University of Technology
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Graduate Program in Electrical Engineering
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Graduate Program in Electrical Engineering
School of Electrical Engineering
Institute of Engineering
Suranaree University of Technology

1. Program Titles
1.1 Master Program
Master Program in Electrical Engineering
1.2 Doctoral Program
Doctoral Program in Electrical Engineering

2. Degree Titles
2.1 Master’s Degree

Full Title : Master of Engineering in Electrical Engineering
(Thai) - Senssuenaasumudia Gaanssy i)
Abbreviated Title : M. Eng. (Electrical Engineering)
(Thai) - e, (Granssu i)

2.2 Doctoral Degree
Full Title : Doctor of Philosophy in Electrical Engineering
(Thai) : Aranssumansquiumia Genssu i)
Abbreviated Title : D. Eng. (Electrical Engineering)
(Thai) - e.9. (ennssu )

3. Responsible Unit
School of Electrical Engineering, Institute of Engineering, Suranaree University of
Technology.

4. Philosophy and Objectives

It has been recognized that Thailand needs industrialization in parallel with
strengthening the agricultural structure of the nation. During the nation's development phase,
energy is the prime factor for industrialization. Once industries have been established, human
workers and automatic mechanisms play an important role for their business survival.
Apparently, when most industrialists employ recent technology, they think of electrical
engineers and perhaps others in related fields.

The School of Electrical Engineering realizes that the engineering fields of power,
control, and mechatronics are vital for industrialization of the country. The needs for human
resource development in such multidisciplinary fields exist to support the national growth.
The postgraduate program offered by the School of Electrical Engineering thus aims to
produce graduates who have breath and depth of knowledge in power systems, energy
conservation, control and mechatronics, and are capable of conducting research and
development for national needs as well as technological advancement.

The programs offered emphasize research and theses in both Master’s and Doctoral
degree levels. Applicants can choose either research option or instructional courses coupled
with thesis alternative. In addition, applicants for research option must have strong
engineering background. Strong backgrounds in mathematics, control, computing, and
electronic system design are privilege for consideration of acceptance. Research works



related to robot vision, image processing, mechatronics, power systems, MEMS, power
electronics, electrical machines design, high voltages, energy conservation, and intelligent
systems are available.

S. Program Inception
Enrollment of the students in this program will begin in the first trimester of the
academic year 2007.

6. Admission Requirements

The applicant's qualification follows those described in the SUT's Regulation for
Graduate Studies. The program welcomes all qualified applicants holding Bachelor’s or
Master’s degrees in electrical, mechanical engineering, and related fields. For Master’s
degree program, admission to degree plan A scheme Al (research option) requires applicants
to hold their Bachelor’s degrees with honor. Admission to degree plan A scheme A2
(instructional coursed with thesis option) and plan B (instructional course option) requires
applicants to hold Bachelor’s degrees with the cumulative GPA not less than 2.50 of the 4.0
system. Admission to the Doctoral degree program requires the applicants to hold their
Master’s degrees with the cumulative GPA not less than 3.25 of the 4.0 system or to hold
Bachelor’s degree with honors. Research and publication experiences are especially required
by the research program. Potential applicants are advised to find more detailed information
from the university’s announcement.

7. Application Process
As stated in the SUT’s Regulation for Graduate Studies.

8. Academic System
As stated in the SUT’s Regulation for Graduate Studies.

9. Study Duration
As stated in the SUT’s Regulation for Graduate Studies.

10. Registration
As stated in the SUT’s Regulation for Graduate Studies.

11. Degree Requirements

It follows those described in the SUT's Regulation for Graduate Studies. In addition,
the students who register under instructional program must study all required courses
specified in the program and obtain a grade point average of not less than 3.0.

Those seeking the Doctoral degree must pass the foreign language proficiency test
required by the university. For publication requirements, Master students under the degree
plan A scheme Al are required to publish one article of their research results in an
international conference proceeding or in a national journal. For Master students under the
degree plan A scheme A2, one publication in a national conference proceeding is required
and for Master students under the degree plan B, no publication is required. Doctoral
students under both schemes, scheme 1 (research option) or scheme 2 (instructional coursed
with thesis option), are required to publish one article of their research results in an
international journal. For the publication requirements mentioned above of all cases, the
publication must be peer-reviewed and the acceptance of the manuscript is commendable.



12. Faculty
12.1 Curriculum Faculty
Sarawut Sujitjorn, MIEEE, FEIT, Professor
Ph.D.(Electrical Engineering), University of Birmingham (UK).
Research Interest: control, applied energy, computing, Al

Kitti Attakitmongcol, MIEEE, Associate Professor
Ph.D.(Electrical Engineering), Vanderbilt University, USA.
Research Interest: image and signal processing, computing.

Anant Oonsivilai, Assistant Professor
Ph.D.(Electrical Engineering), Dalhousie University, Canada.
Research Interest: power systems and control, computing, Al

Arthit Srikaew, Assistant Professor
Ph.D.(Electrical Engineering), Vanderbilt University, USA.
Research Interest: robotic, vision systems, automation, Al

Thanatchai Kulworawanichpong, Assistant Professor
Ph.D.(Electrical Engineeing), University of Birmingham (UK).
Research Interest: power systems and energy, computing, control, Al

12.2 Teaching Faculty
Sarawut Sujitjorn
Ph.D.(Electrical Engineering), MIEEE, FEIT, Professor
Research Interest: control, energy conservation, computing, Al

Kitti Attakitmongcol
Ph.D.(Electrical Engineering), MIEEE, Associate Professor
Research Interest: image and signal processing, computing

Konthorn Chamniprasart
Ph.D.(Mechanical Engineering), Associate Professor
Research Interest: vibration, machine, mechatronics

Anant Oonsivilai
Ph.D.(Electrical Engineering), Assistant Professor
Research Interest: power systems and control, computing, Al

Arthit Srikaew
Ph.D.(Electrical Engineering), Assistant Professor
Research Interest: robotic, vision systems, automation, Al

Thanatchai Kulworawanichpong
Ph.D.(Electrical Engineering), Assistant Professor
Research Interest: power systems and energy, computing, control, Al



Boonruang Marungsri
D.Eng.(Electrical Engineering)
Research Interest: high voltage insulation technology, high voltage
applications, energy, electrical machines applications

Jirapol Srisertpol
Ph.D.(Mechanical Engineering)
Research Interest: identification, control, adaptive systems

Nimit Chomnawang
Ph.D.(Electircal Engineering)
Research Interest: MEMS technology, electronic systems, Al

Padej Pao-la-or
Ph.D.(Electircal Engineerng)
Research Interest: electromagnetic, vibration, machine, computing, Al

13. Enrollments
For the first five-year plan, the number of student enrollment to the program in each
year is as follows:

o Number expected to
Academic Number of admission graduate in the academic year

Year Master Doctoral Master Doctoral
2007 10 S - -
2008 10 5 10 -
2009 10 5 10 5
2010 10 5 10 5
2011 10 5 10 5

14. Location and Equipment
Location: Lecture rooms in the Center of Educational Services, SUT campus.
Equipment: Laboratory equipment from the Center for Scientific and Technology
Equipments; and accessories for lecturing from the Center of Library
Resources and Educational Media, Surenaree University of Technology.

15. Library

The Center of Library Resources and Educational Media offers the following resources
and services.
15.1 Resources

15.1.1 Books
Thai 22,424 titles
English 68,616 titles
15.1.2 Journals
Thai 142 titles
International 285  titles
Received from Donation 995 titles
15.1.3 Audio-visual and electronic * 3,279 titles




15.2 Inter-Library Loan . -
‘Offering loan/photocopying services from other Thai and foreign universities and other

public institutions.

15.3 Information Search Service
15.3.1 Search for items at CLREM
15.3.2 Search for items at other libraries

15.4 Database
15.4.1 Database on CD-ROM
- Chemistry Citation Index from 1999
- ComputMath Citation Index from 1999
- Thai theses from B.E.2509
15.4.2 Database On-line
- IEEE/IEL -- Full text database of articles, journals, proceedings and
standards in electrical and electronic engineering and other related fields
- DAO -- database of abstracts of Master and Ph.D.thesis from U.S., Canada,
etc. in all fields.
- Medline -- database in medicine, public health, nursing and medical sciences.
- FirstSearch over 80 databases covering all fields, e.g. sciences, technology,
agriculture, medicine, etc.
- e-journal fronf American Chemical Society over 24

titles covering chemistry, biochemistry and biotechnology from 1996.

CLREM web: http://library.sut.ac.th

16. Fiscal Budget
The School of Electrical Engineering receives the annual budget from Suranaree
University of Technology.

17. Curriculum
The School of Electrical Engineering offers postgraduate programs leading to advanced
degrees in electrical engineering with specialization in power and energy, mechatronics, control,
MEMS, electronics, signal processing and intelligent systems. Details are given as follows.
17.1 Total credits for each program
Master’s Degree

- Degree Plan A Scheme A1 (Research and thesis) minimum 45 credits
- Degree Plan A Scheme A2 (Instructional courses with thesis) minimum 45 credits
- Degree Plan B (Instructional courses) minimum 45 credits

Doctoral Degree
For Master’s degree holders

- Degree Scheme 1.1 (Research and thesis) minimum 60 credits
- Degree Scheme 2.1 (Instructional courses with thesis) minimum 61 credits
For Bachelor’s degree holders

- Degree Scheme 2.2 (Instructional courses with thesis) minimum 90 credits



17.2 Program Structure
Master’s Degree Programs

Degree Plan A Scheme Al: Research and thesis
Students who pursue their Master’s degrees under this option are required to
undertake Master thesis of 45 credits. This scheme requires no formal course
undertaken. Thus, the total credit requirement is 45 and the composition of the
45 credits is

Master thesis (minimum) 45 credits.
However, thesis supervisors may instruct their students to attend some course
lectures deemed useful for their research. Students must demonstrate their
ability to apply the knowledge gained for their original research contributions.
The equivalent credits to be undertaken by the students are 45. This option is
available for those who have strong academic background in relevant fields
and ability to work independently.
Degree Plan A Scheme A2: Instructional courses with thesis
Students who pursue their Master’s degrees under this option are required to
undertake instructional courses and Master thesis of 25 and 20 credits,
respectively. Thus, the total credit requirement is 45 and the composition of
the 45 credits is

core courses 9 credits

electives (minimum) 16 credits, and

Master thesis (minimum) 20 credits.
Conditional acceptance may be offered to some applicants under this scheme.
Upon recommendation of their advisors, they have to undertake some
undergraduate courses deemed appropriate to strengthen their academic
background.
Degree Plan B: Instructional courses
Students who pursue their Master’s degrees under this option are required to
undertake instructional courses and independent study of 40 and 5 credits,
respectively. Thus, the total credit requirement is 45 and the composition of
the 45 credits is

core courses 8 credits
electives (minimum) 32 credits, and
independent study 5 credits.

Conditional acceptance may be offered to some applicants under this scheme.
Upon recommendation of their advisors, they have to undertake some
undergraduate courses deemed appropriate to strengthen their academic
background.

Doctoral Degree Programs
Degree Scheme 1: Research and thesis option
Scheme 1.1
Prospective students seeking their Doctoral degrees under this option must be
Master’s degree holders. They are not required to undertake instructional
course. However, thesis supervisors may instruct their students to attend some
course lectures deemed useful for their research. Students must demonstrate
their ability to apply the knowledge gained for their original research
contributions. '
The equivalent credits to be undertaken are 60 and the composition is



Doctoral thesis (minimum) 60 credits.
This option is available for those who have strong academic background in
relevant fields and ability to work independently.
Degree Scheme 2: Instructional courses with thesis option
Scheme 2.1
Prospective students must be Master’s degree holders of relevant fields and
pursue their Doctoral degrees by undertaking instructional courses with
research and thesis. For this scheme, 16 credits for course works and 45
credits for thesis are required. This scheme leads to a 61-credit program
structure. Note that the 16-credit course works are all electives. The
composition of 61 credits is

electives (minimum) 16 credits, and
Doctoral thesis (minimum) 45 credits.
Scheme 2.2

This scheme is for Bachelor’s degree holders who seek their Doctoral degrees
by undertaking instructional courses with thesis. Prospective students must get
Bachelor’s degree with honors in relevant fields. This scheme requires 30
credits for course works and 60 credits for thesis. This leads to a 90-credit
program structure. The composition of the 90 credits is

core courses 10 credits,

electives (minimum) 20 credits, and

Doctoral thesis (minimum) 60 credits.

Note that no undergraduate course is credited to the above requirements for
graduation. After enrollment, however, students may wish to take some undergraduate
courses as "Visitors", upon consultation with their advisors, in order to gain lacking
knowledge and/or to fulfill the requirement of credit registration in each trimester.

17.3 Courses
Core courses

429601 Advanced Electrical Engineering Mathematics 4(4-0-12)
429602 Numerical Computation 4(4-0-12)
429603 Electrical Engineering Seminar 1 1(0-3-4)
429604 Electrical Engineering Seminar 2 1(0-3-4)
Electives

429610 Linear System Theory 4(4-0-12)
429611 System Modelling 4(4-0-12)
429612 Optimization Techniques 4(4-0-12)
429613 Nonlinear System Theory 4(4-0-12)
429614 State-variable Control Systems 4(4-0-12)
429615 System Identification 4(4-0-12)
429616 Discrete Control Systems 4(4-0-12)
429617 Intelligent Control Systems 4(4-0-12)
429618 Optimal Control Systems 4(4-0-12)
429619 Adaptive Control Systems 4(4-0-12)
429620 Robust Control Systems 4(4-0-12)
429621 Multivariable Control Systems 4(4-0-12)
429622 Stability Theory 4(4-0-12)
429623 Recent Topics in System and Control 4(4-0-12)
429630 Digital Signal Processing 4(4-0-12)



429631 Image Processing

429632 Stochastic Processes

429633 Wavelet Theory and Applications

429634 Recent Topics in Digital Signal Processing

429640 Artificial Intelligence for Engineers

429641 Neural Computing

429642 Machine Learning

429643 Machine Vision

429644 Recent Topics in Intelligent Systems

429650 Integrated Circuit Processing Technology

429651 Introduction to MEMS

429652 Biomedical MEMS

429653 Design and Modelling of MEMS

429654 Recent Topics in MEMS

429710 Applied Electrical Power Engineering

429711 Simulation Techniques for Electrical Power Engineers
429712 Artificial Intelligences in Electric Power Applications
429713 Advanced Power System Analysis

429714 Power System Operation and Planning

429715 Reliability and Planning in Power Systems

429716 Power System Stability and Control

429717 Power System State Estimation

429718 Recent Topics in Electrical Power Systems

429719 High Voltage Insulation Technology

429720 Field Theory for High Voltage Systems

429721 Statistical Techniques in High Voltage Engineering
429722 Electrical Power System Transients

429723 Insulation Coordination

429724 Recent Topics in High Voltage Engineering
429725 Analysis of Electric Machinery

429726 Dynamic Control of Electrical Machines and Drives
429727 Analysis and Control of Special-Purpose Motors
429730 Power Converter Topologies

429731 Control of Power Electronics

429732 Resonant Power Converters

429733 Recent Topics in Power Electronics

429734 Electrical Power Quality

429735 Harmonics and Power Filter Design

429736 FACTS and Custom Power Technology

429740 Power System Harmonic Analysis

429741 Power System Compensation

429742 Active Power Filters and Power Line Conditioners
429743 Finite Element Methods for Electrical Power Engineers

429744 Electromagnetic Compatibility and Shielding Techniques

429745 Electrical Vibration

429746 Energy Management and Conservation
429750 Alternative Energy

429751 Energy Storage Systems

429752 Electric Load Forecasting Techniques

4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)
4(4-0-12)



429753 Distributed Power Generation 4(4-0-12)

429754 Recent Topics in Energy Systems 4(4-0-12)
429761 Advanced Power System Protection 4(4-0-12)
429762 Power System Economics 4(4-0-12)
105741 Accelerator Physics [ 4(4-0-8)
Research and Thesis

429810 Independent Study 5(5-0-15)
429891 Master Thesis (I) (45 credits)
429892 Master Thesis (II) (20 credits)
429894 Doctoral Thesis (I) (60 credits)
429895 Doctoral Thesis (II) (60 credits)
429896 Doctoral Thesis (II) (45 credits)

Note: The 6-digit course number has the following meaning:

- The first digit represents the institute code; i.e., Institute of Engineering = 4.

- The second and third digits are the School code; i.e., School of Electrical
Engineering = 29.

- The fourth digit indicates the study levels; i.e., 5 = advanced undergraduate course,
graduate course= 6-8.

- The fifth digit shows specific meaning as follows: 0 = core courses, 9= Research or
thesis.

- The sixth digit shows the order of courses.

17.4 Study Plan
e __ Scheme Al: earch and thesis option

429891 Master Thesis (I) 3 429891 Master Thesis (I) 3 429891 Master Thesis (I) 10

429891 Master Thesis (I) 10 | 429891 Master Thesis (I) 10 | 429891 Master Thesis (I) 9

Total 45 credits



" ree l .; cheme A2: Instructional courses with thesis option

429601 Advanced | 4 | 429603 Electrical 1| 429892 Master

Electrical Engineering Thesis (II)
Engineering Seminar 1 Electives (4) 4
Mathematics Electives (2) 4
429602 Numerical 4 Electives (3) 4
1 Computation
Electives (1) 4

429892 Master 429892 Master 429892 Master
Thesis (II) Thesis (II) Thesis (II)

Total 45 credits

ree Pn B: Instructional courses

429601 Advanced 4 Electives (1) 4 Electives (3)
Electrical Electives (2) 4 Electives (4) 4
Engineering
Mathematics

429602 Numerical 4
Computation

S

Electives (5)
Electives (6) 4 Electives (8)

-

Electives (7) 429810 Independent

Study

&~ B

Total 45 credits
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Degree Scheme 1.1: Research and thesis option
For Master’s degree hdrs

429894 Doctoral 3 429894 Doctoral 3 429894 Doctoral 8
Thesis (1) Thesis (I) Thesis (I)
1
429894 Doctoral 8 429894 Doctoral 8 429894 Doctoral 8
Thesis (I) Thesis (1) Thesis (I)
429894 Doctoral 8 429894 Doctoral 8 6
Thesis (1) Thesis (T)

Total 60 credits

Degree Scheme 2.1: Instructional courses with thesis option
For Master’s degree holders

i Itives (1)
Electives (2)

Electives (3) 4

1 Electives (4) 4 Thesis (II) 3

429896 Doctoral

&~ B

429896 Doctoral 429896 Doctoral 429896 Doctoral
Thesis (II) Thesis (II) Thesis (IT)

429896 Doctoral 429896 Doctoral 429896 Doctoral 2
Thesis (IT) Thesis (II) Thesis (IT)

Total 61 credits

11



Degree Scheme 2.2: Instructional courses with thesis option
For Bachelor’s degree hold

1429601 Advanced 4 | 429603 Electrical I | 429604 Electrical | 1

1 Electrical Engineering Engineering
Engineering Seminar 1 Seminar 2
Mathematics Electives (2) 4 Electives (4) 4
429602 Numerical 4 Electives (3) 4 Electives (5) 4
Computation
Electives (1) 4

2 429895 Doctoral 8 429895 Doctoral 8 429895 Doctoral 8
Thesis (II) Thesis (II) Thesis (IT)

3 429895 Doctoral 8 429895 Doctoral 8 429895 Doctoral 8
Thesis (II) Thesis (II) Thesis (II)

4 429895 Doctoral 8 429895 Doctoral 4
Thesis (II) Thesis (IT)

Total 90 credits
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17.5 Course Description

429601 Advanced Electrical Engineering Mathematics 4(4-0-12)
Condition: Consent of the School
Course Description:

Linear vector space and transformations; matrix polynomial; quadratic form; z-
transform and difference equation; probability and random variables; probability model,
Markov chain; Monte Carlo simulation techniques.

Course Outline
1. Linear vector space and transformations, norm linear space,

inner product space, Gram-Schmidt method, projection (8 hours)
2. Matrix polynomials, polynomial characteristics,
Cayley-Hamilton theorem (8 hours)
3. Z transform and difference equation (8 hours)
4. Probability and random variables (8 hours)
5. Probability model (8 hours)
6. Markov chain, Monte Carlo simulation techniques and applications (8 hours)
429602 Numerical Computation 4(4-0-12)

Condition: Consent of the School
Course Description:

Engineering problem solving using computer programming and numerical software
tools; numerical and approximation methods; roots of functions; data fitting; solving linear
and nonlinear systems of equations; eigenvalue problems; solving differential equations.
Course Outline

1. Engineering problem solving using analytical and numerical methods,
mathematical modelling, considerations on numerical errors,

series expansion, approximation functions (6 hours)
2. Roots of single- and multiple-variable functions, root of polynomials (8 hours)
3. Linear and nonlinear regressions, interpolation and extrapolation,

Fourier analysis (6 hours)
4. Direct methods and iterative methods for solving linear and non-linear

systems of equations (10 hours)
5. Eigenvalue problems, spectral decomposition, singular value

decomposition (6 hours)

6. Numerical differentiation and integration, boundary-value problems,
solving ODE: Euler's method, Runge-Kutta method, shooting methods,
relaxation methods, finite difference method, finite element method,
introduction to PDE (12 hours)

429603 Electrical Engineering Seminar 1 1(1-0-3)
Condition: Consent of the School
Course Description:

Introduction to research methodology, literature survey, discussion and criticism on
academic articles, summary and conclusion, presentation of research results, academic
writing, multimedia preparation, oral presentation.

13



429604 Electrical Engineering Seminar 2 1(1-0-3)
Condition: Consent of the School
Course Description:

Discussion and seminar on recent topics in electrical engineering, preparation o
thesis proposal.

429610 Linear System Theory 4(4-0-12)
Prerequisite: 429601 Advanced Electrical Engineering Mathematics or Consent of the
School

Course Description:

Mathematical descriptions; responses; reachability; controllability; observability;
constructability; LQR; optimal state estimation; system realization; stability; analysis and
synthesis of systems described by polynomial and fractional matrix description.

Course Outline
1. Review of mathematical description of systems, initial-value problems,
systems of 1st-order differential equations and solutions, linearization of

nonlinear systems (4 hours)
2. Matrix algebra, responses of continuous- and discrete-time systems, modes
and asymptotic behavior (6 hours)

3. Reachability and controllability, observability and constructability,
time-varying and time-invariant cases, special forms for systems, poles

and zeros (6 hours)
4. State feedback, eigenvalue assignment, LQR, full-/reduced- order
observers, optimal state estimation (6 hours)
5. Realization for LTI systems, existence and minimality,
SVD technique (8 hours)
6. Stability analysis of continuous- and discrete-time systems:
Lyapunov, input-output stability (6 hours)
7. Polynomial matrix descriptions, fractional matrix descriptions,
polynomial Diophantine matrix equation, analysis and synthesis (12 hours)
429611 System Modelling 4(4-0-12)
Prerequisite: 429601 Advanced Electrical Engineering Mathematics or Consent of the
School

Course Description:

The philosophy and methodology of the system approach; transform solution of
differential equations, transform methods for generalized response; digital simulation
method; system identification; Lagrange’s methods; distributed parameter systems; specific
applications of modelling techniques: electrical systems, mechanical systems including
some non-linear components, hydraulic conduits and machinery, pneumatic systems,
electromechanical systems, thermal systems, vehicle dynamics, robotic manipulator arms.
Course Outline

1. The philosophy and methodology of the system approach (1 hours)
2. Transform solution of differential equations (3 hours)
3. Transform methods for generalized response (continuous and discrete) (5 hours)
4. Digital simulation method (6 hours)
5. System identification (4 hours)
6. Lagrange’s methods (4 hours)
7. Distributed parameter systems (4 hours)

14



8. Specific applications of modelling techniques:

e Electrical systems (2 hours)
e Mechanical systems including some nonlinear components (2 hours)
e Hydraulic conduits and machinery (2 hours)
e Pneumatic systems (2 hours)
e Electromechanical systems (2 hours)
e Thermal systems (2 hours)
e Vehicle dynamics (3 hours)
e Robots (6 hours)
429612 Optimization Techniques 4(4-0-12)

Prerequisite: 429602 Numerical Computation or Consent of the School
Course Description:

Optimization problems; optimality conditions, univariate minimization; line search
and trust region methods; unconstrained optimization; linear programming; constrained
optimization; dynamic programming; integer programming.

Course Outline

1. Optimization problems, solution existence, optimality conditions (4 hours)
2. Univariate minimization (6 hours)
3. Line search and trust region methods (6 hours)
4. Uncontrained optimization (10 hours)
5. Linear programming (6 hours)
6. Constrained optimization (10 hours)
7. Dynamic programming and integer programming (6 hours)
429613 Nonlinear System Theory 4(4-0-12)

Condition: Consent of the School
Course Description:

Introduction to nonlinear control systems; describing function analysis; Lyapunov
stability and input-output stability; feedback linearization techniques; nonlinear control

design.

Course Outline
1. Introduction to nonlinear control systems (4 hours)
2. Describing function analysis (4 hours)
3. Lyapunov stability and input-output stability (12 hours)
4. Feedback linearization techniques (12 hours)
5. Nonlinear control design (16 hours)

429614 State-variable Control Systems 4(4-0-12)

Prerequisite: 429610 Linear System Theory or Consent of the School
Course Description:
State variable methods for analysis and design of control systems; stability and
stabilization; design of observers and controllers.
Course Outline
1. State-space representation, relationship between transfer function and

state-space models, control problem, state estimator (8 hours)
2. Eigenvalues, eigenvectors, Cayley-Hamilton theorem,
unforced systems . (6 hours)
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3. Continuous- and discrete-time models, modal decomposition,
transition matrix, stability analysis, Lyapunov’s method and its use in

feedback design (10 hours)
4. Controllability and observability for time-invariant and
time-varying linear systems, stabilizability and detectability (6 hours)

5. Pole placement design by state feedback, partial pole placement,
design of full- and reduced-state observers, separation principle,

design of decoupled systems (10 hours)
6. Introduction to optimal and nonlinear control (8 hours)
429615 System Identification 4(4-0-12)

Condition: Consent of the School
Course Description:

Introduction to dynamical systems and models; system identification procedure;
time-invariant linear systems; simulation, prediction and control; models for linear time-
invariant systems; models for time-varying and nonlinear systems; nonparametric time- and
frequency-domain methods; parameter estimation methods; convergence and consistency.
Course Outline

1. Introduction to dynamical systems and models (6 hours)
2. System identification procedure (2 hours)
3. Time-invariant linear systems (4 hours)
4. Simulation, prediction and control (6 hours)
5. Modelling of linear time-invariant systems (6 hours)
6. Modelling of time-varying and nonlinear systems (6 hours)
7. Nonparametric time- and frequency-domain methods (8 hours)
8. Parameter estimation methods (6 hours)
9. Convergence and consistency (4 hours)
429616 Discrete Control Systems 4(4-0-12)

Condition: Consent of the School
Course Description:
Signal sampling and reconstruction, analysis of sampled-data and discrete-time
systems, design of discrete-time controllers and observers.
Course Outline
1. z-transform method, bilinear transformation, discretizing analog

controllers, realization of digital controllers (12 hours)
2. Design with w-plane, deadbeat response design, stability analysis in

z-domain (10 hours)
3. State-space representation, pulse-transfer-function matrix, Lyapunov

stability analysis (12 hours)
4. Controllability, observability, design of controllers and

state observers (14 hours)

429617 Intelligent Control Systems 4(4-0-12)

Condition: Consent of the School
Course Description: A

Foundations of intelligent control systems; rule-based systems and expert control;
fuzzy set, fuzzy logic and fuzzy control, fuzzy model; neural network and neuro control,
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learning control; mixed-type intelligent control systems; intelligent search and model

identification; performance and stability issues.
Course Outline

1. Foundations, definitions, architecture of intelligent control systems,
supervisory control
Rule-based system, expert control
Fuzzy set, fuzzy logic, fuzzy inference, fuzzy model, fuzzy control
Learning, iterative learning control
Neural network, back propagation mechanism, neuro control
Mixed-type intelligent control systems
Intelligent search with application in control synthesis and identification
Performance and stability issues
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429618 Optimal Control Systems
Prerequisite: 429610 Linear System Theory or Consent of the School
Course Description:

(4 hours)

(6 hours)
(8 hours)
(6 hours)
(6 hours)
(4 hours)
(8 hours)
(6 hours)

4(4-0-12)

Optimal control, Pontryagin's maximum principle; dynamic programming;
numerical techniques; polynomial systems; output feedback; introduction to robust control.

Course Outline

Review of optimization without and with constraints

Optimal control of discrete-time and continuous-time systems
Time-optimal control

Pontryagin’s maximum principle and applications

Dynamic programming and essential numerical techniques
Optimal control for polynomial systems

Output feedback and structured controls

Introduction to robust controls

00 S AR o W RO e

429619 Adaptive Control Systems
Prerequisite: 429610 Linear System Theory or Consent of the School
Course Description:

(4 hours)
(8 hours)
(4 hours)
(8 hours)
(8 hours)
(4 hours)
(6 hours)
(6 hours)

4(4-0-12)

Concepts of adaptation; performance indices; model-reference adaptive systems;

self-tuning regulator; practical issues and implementation.
Course Outline

Introduction to adaptive control systems
Parameter estimation

Self-tuning regulators

Model-reference adaptive systems

Stability analysis

Practical issues and implementation

OF U i ) B =

429620 Robust Control Systems
Condition: Consent of the School
Course Description:

(2 hour)
(8 hours)
(10 hours)
(10 hours)
(10 hours)
(8 hours)

4(4-0-12)

Linear systems; H, and H. spaces; performance specifications and limitations;
internal stability; balanced model reduction; uncertainty and robustness; linear fractional
transformation; p-synthesis; controller parameterization; algebraic Riccati equations; H,

optimal control; H. control; controller reduction; H, loop shaping.
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Course Outline

1. Linear systems, H, and H, spaces (4 hours)
2. Performance specifications and limitations, internal stability (4 hours)
3. Balanced model reduction (4 hours)
4. Uncertainty and robustness (4 hours)
5. Linear fractional transformation (4 hours)
6. p-synthesis (4 hours)
7. Controller parameterization (4 hours)
8. Algebraic Riccati equations (4 hours)
9. H;optimal control (4 hours)
10. Hs control (4 hours)
11. Controller reduction (4 hours)
12. Hy, loop shaping (4 hours)
429621 Multivariable Control Systems 4(4-0-12)

Condition: Consent of the School
Course Description:

Performance and robustness; stability; design by Nyquist-like technique; LQG

method; Youla parameterization; Hs, optimal control.
Course Outline

1. Review of classical feedback design (4 hours)
2. Multivariable feedback systems, stability, performance,
and robustness (10 hours)
3. Nyquist-like technique (10 hours)
4. LQG methods (6 hours)
5. Youla parameterization and H., optimal control (12 hours)
6. Parameter optimization (6 hours)
429622 Stability Theory 4(4-0-12)

Condition: Consent of the School

Equilibrium; stationary points; energy minima; optimal points; asymptotic stability;

input-output stability; Routh-Hurwitz and Nyquist stability; Lyapunov method; Popov
criterion; circle criterion.
Course Outline

L
2

Systems’ equilibria, stationary points and optimality (4 hours)
Stability of linear systems: (28 hours)
- Leonhard-Mikhailov criterion, Routh/Hurwitz/Hermite criteria
- Nyquist criterion, Pontryagin criterion, systems with dead-time
- Lyapunov theory, construction of Lyapunov function using variable
gradient method and Zubov’s method
- input-output stability
- Kharitonov theorem and robustness
- linear multivariable systems: diagonal dominance, Rosenbrock’s
stability criterion, generalized Nyquist criterion
Stability of nonlinear systems: (16 hours)
- phase-plane and state-space representations
- asymptotic stability and quasi-stable, region of attraction, definition
of convergence
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- Lyapunov theory revisited, Hermite matrix H, Schwarz form for matrix A
- Popov criterion, Brockett’s second method
- Circle criterion and time-varying feedback systems

429623 Recent Topics in System and Control 4(4-0-12)
Condition: Consent of the School
Course Description:

Review and literature survey of recent topics in the field of system and control.

429630 Digital Signal Processing 4(4-0-12)
Condition: Consent of the School
Course Description:

Discrete-time systems; signal sampling; z-transform; discrete Fourier transform;
fast Fourier transform; spectral estimation; digital filters; two-dimensional digital signal

processing.

Course Outline
1. Concepts of signals and systems (2 hours)
2. Discrete-time systems and signals (4 hours)
3. Signal sampling (4 hours)
4. Discrete and fast Fourier transforms (8 hours)
5. z-transform (8 hours)
6. Nonparametric and parametric spectral estimations (8 hours)
7. FIR and IIR digital filters (8 hours)
8. Two-dimensional digital signal processing (6 hours)

429631 Image Processing 4(4-0-12)

Condition: Consent of the School
Course Description:

Fundamental techniques for image processing; image transformation; image
enhancement; image restoration and reconstruction; image coding; edge detection; some
recent topics in image processing such as applications of image processing using wavelet
transforms and artificial intelligences.

Course Outline

1. Image processing fundamental (2 hours)
2. Image transformation (10 hours)
3. Image enhancement (10 hours)
4. Image restoration and reconstruction (10 hours)
5. Image coding (10 hours)
6. Recent topics in image processing (6 hours)
429632 Stochastic Processes 4(4-0-12)

Condition: Consent of the School
Course Description:
Review of system and probability theories; stochastic processes; parameter
estimation; optimal state estimation; applications to control.
Course Outline

1. Review of system and probability theories (2 hours)
2. Stochastic processes, correlation, white noise, and spectral (6 hours)
3. Parameter estimation (10 hours)

19



4. Optimal state estimation, discrete- and continuous-time Kalman filter

Kalman-Bucy filter, Wiener filter, nonlinear state estimation (10 hours)

5. Stochastic optimal control (10 hours)

6. Approximation theory and its applications to stochastic control (10 hours)
429633 Wavelet Theory and Applications 4(4-0-12)

Prerequisite: 429630 Digital Signal Processing
Course Description:

Mathematical background of wavelet theory; multiresolution analysis and signal
representation,; filter bank and discrete wavelet transform; applications of wavelet transform
to signal and image processing; introduction to multiwavelet transform.

Course Outline

1. Mathematical background of wavelet theory ((8 hours)
2. Multiresolution analysis and signal representation (8 hours)
3. Filter bank and discrete wavelet transform (8 hours)
4. Two-dimensional discrete wavelet transform (4 hours)
5. Applications of wavelet transform to signal and image processing (12 hours)
6. Introduction to multiwavelet transforms (8 hours)
429634 Recent Topics in Digital Signal Processing 4(4-0-12)

Condition: Consent of the School
Course Description:
Review and literature survey of recent topics in field of digital signal processing.

429640 Artificial Intelligence for Engineers 4(4-0-12)
Prerequisite: 429601 Advanced Electrical Engineering Mathematics
Course Description:

Introduction to intelligent systems; rule-based expert systems; fuzzy expert systems;
artificial neural network; evolutionary computation; hybrid intelligent systems; knowledge
engineering and data mining; other recent topics on artificial intelligences.

Course Outline

1. Introduction to intelligent systems, intelligent machines (2 hours)
2. Rule-based expert systems, knowledge representation (4 hours)
3. Fuzzy expert systems, fuzzy sets, fuzzy rules, fuzzy inference,

applications of fuzzy expert systems (8 hours)
4. Artificial neural networks, network architecture, learning rules,

applications of artificial neural networks (8 hours)
5. Evolutionary computation, genetic algorithms, evolution strategies,

genetic programming, applications of evolutionary computation (8 hours)

6. Hybrid intelligent systems, neural expert systems, neuro-fuzzy systems,
evolutionary neural networks, fuzzy evolutionary systems, applications

of hybrid intelligent systems (8 hours)
7. Knowledge engineering and data mining, other recent topics in
artificial intelligence (10 hours)
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429641 Neural Computing 4(4-0-12)
Prerequisite: 429601 Advanced Electrical Engineering Mathematics
Course Description:

Introduction to neurocomputing; concepts of neurocomputing; mapping networks;
self-organizing networks; recurrent networks and temporal feedforward networks;
applications of neurocomputing.

Course Outline :
1. Introduction to neurocomputing, network architectures, learning concepts,

classification of neural networks (2 hours)
2. Neurocomputing concepts, Hopfield network, adaline and madaline,

perceptron, feedforward multilayer perceptron, learning rules (8 hours)
3. Mapping networks, associative memory networks, backpropagation

networks, radial basis function networks (8 hours)
4. Self-organizing networks, Kohonen self-organizing map, learning

vector quantization, adaptive resonance theory networks (8 hours)

5. Recurrent networks and temporal feedforward networks, Hopfield
associative memory, simulated annealing, Boltzmann machine, simple
recurrent network, time-delay neural networks, distributed time-lagged
feedforward networks (8 hours)

6. Applications of neurocomputing (14 hours)
e Optimization problems

Matrix algebra problems

Statistical methods

Identification, control and estimation

Signal processing

Other recent topics on artificial neural networks

429642 Machine Learning 4(4-0-12)
Prerequisite: 429640 Artificial Intelligence for Engineers
Course Description:

Introduction to machine learning; supervised learning; unsupervised learning;
learning theory; reinforcement learning; recent applications of machine learning.
Course Outline

1. Introduction to machine learning (2 hours)

Supervised learning, generative/discriminative, parametric/non-parametric

learning, neural networks, support vector machines (10 hours)
3. Unsupervised learning, clustering, dimensionality reduction,

kernel methods (10 hours)
4. Learning theory, bias/variance tradeoffs, VC theory (10 hours)
5. Reinforcement learning and adaptive control (8 hours)
6. Applications of machine learning (8 hours)

e Robotic control

Data mining

Pattern recognition

Data processing

Other recent applications in machine learning
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429643 Machine Vision 4(4-0-12)
Prerequisite: 429631 Image Processing
Course Description:

Introduction to machine vision; reviews of image pre-processing primitives; color;
shading; texture; camera models and calibration; stereo vision; dynamic vision; curve and
surface; object segmentation; pattern recognition; content-based retrieval; applications of
computer and machine vision.

Course Outline

1. Introduction to machine vision (2 hours)
2. Reviews of image pre-processing primitives (4 hours)
3. Color, shading, texture (4 hours)
4. Camera models and calibration (4 hours)
5. Stereo vision (4 hours)
6. Curve and surface (4 hours)
7. Dynamic vision, motion analysis, tracking (4 hours)
8. Object segmentation and recognition (8 hours)
9. Content-based retrieval (4 hours)
10. Recent topics in machine vision field of study (10 hours)
429644 Recent Topics in Intelligent Systems 4(4-0-12)

Condition: Consent of the School
Course Description:
Review and literature survey of recent topics in field of intelligent systems.

429650 Integrated Circuit Processing Technology 4(4-0-12)
Condition: Consent of the School
Course Description:

Modern techniques for the manufacture of semiconductor devices and circuits;
Techniques for both silicon and compound semiconductor processing; introduction to the
design of experiments; topics include: wafer growth, oxidation, diffusion, ion implantation,
lithography, etch and deposition.

Course Outline

1. Overview of VLSI fabrication technology (2 hours)
2. Crystal growth, wafer preparation and crystalline defects (4 hours)
3. Lithography (8 hours)
4. Oxidation / Diffusion (4 hours)
5. Ion implantation (2 hours)
6. Basics of thin films (4 hours)
7. Chemical vapor deposition (8 hours)
8. Physical vapor deposition (8 hours)
9. Etching (4 hours)
10. Interconnects and packaging (4 hours)
429651 Introduction to MEMS 4(4-0-12)

Condition: Consent of the School
Course Description:

Study of fabrication techniques for microelectro-mechanical and micro-opto-
electro-mechanical devices and systems and their applications; microfabrication techniques
for silicon, non-silicon and other emerging fabrication processes; applications of MEMS
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such as mechanical, optical, magnetic, chemical/biological sensors/actuators; topics
include: bulk/surface micromachining, LIGA, microsensors and microactuators in multi-
physics domain. '

Course Outline

1. Overview (2 hours)
2. Fabrication processes:

¢ bulk and surface micromachining (4 hours)

e LIGA and miscellaneous microfabrication techniques (8 hours)
3. Mechanical sensors and actuators:

e accelerometers (4 hours)

® pressure sensors (4 hours)

e RF MEMS switches (4 hours)
4. Thermal sensors and actuators (6 hours)
5. Optical sensors and micro-opto-electro-mechanical

systems (MOEMS) (4 hours)
6. Magnetic sensors and actuators (4 hours)
7. RF MEMS (Inductor, tunable capacitor, RFID technology) (4 hours)
8. BioMEMS (Microfluidics, drug delivery devices) (4 hours)

429652 Biomedical MEMS 4(4-0-12)

Condition: Consent of the School
Course Description:

Topics in biomedical micro-electro-mechanical systems (BioMEMS), Device
fabrication techniques, Fundamental of biology and chemistry, Microfluidics, Biomedical
detection methods, Microarrays, Lab-on-a-chip devices, Recent advances in biomedical

applications of MEMS.

Course Outline
1. Introduction to MEMS and BioMEMS (4 hours)
2. Device fabrication techniques: lithography, etching, deposition,

bonding and other processes (4 hours)

3. Biology and chemistry fundamentals (Cells, DNA, Proteins) (8 hours)
4. Micro-fluidics (8 hours)
5. Biomedical detection methods (8 hours)
6. Microarrays (4 hours)
7. Lab-on-a-chip devices (8 hours)
8. Advanced topics (4 hours)

429653 Design and Modeling of MEMS 4(4-0-12)

Condition: Consent of the School
Course Description:

Overview of MEMS and microfabrication, photomask design, MEMS modeling
strategies, simulations in electrostatic, magnetic, thermal, optical and fluidic domains, design
and simulation case studies for microsensors and actuators
Course Outline

1. Overview of MEMS (2 hours)
2. Overview of microfabrication (4 hours)
3. Photomask design : (2 hours)
4. Lumped modeling and dynamics of MEMS (8 hours)
5. Simulations of electrostatic, thermal and magnetic MEMS (8 hours)
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6. Simulations of optical and fluidic MEMS (8 hours)

7. System-level analysis and design (4 hours)
8. Case studies:
e pressure sensors, accelerometers, gyroscopes (4 hours)
e comb-drive actuators, thermal actuators (4 hours)
e micro pumps and valves, micromotors, mechanisms, etc. (4 hours)
429654 Recent Topics in MEMS 4(4-0-12)

Condition: Consent of the School
Course Description:
Review and literature survey of recent topics in field of MEMS.

429710 Applied Electrical Power Engineering 4(4-0-12)
Condition: Consent of the School
Course Description:

Electromagnetic fields and EMI; electrical machines and drives; power electronics;
power systems, power quality and harmonics; high voltage technology; energy supply
sources and storage systems.

Course Outline

1. Electrical machines and drives: circuit viewpoint (6 hours)
2. Electrical machines and drives electromagnetic viewpoint (6 hours)
3. High voltage technology (6 hours)
4. EMI and EMC (4 hours)
5. Energy supply sources and energy storage systems (6 hours)
6. Power systems (6 hours)
7. Power electronics and applications (8 hours)
8. Power quality and harmonics (6 hours)
429711 Simulation Techniques for Electrical Power Engineers 4(4-0-12)

Prerequisite: 429602 Numerical Computation
Course Description:

Review of electric circuit analysis and numerical methods; numerical circuit analysis;
simulation of power electronic systems; simulation of electrical machines and drives;
Simulation of power system transients; software in-loop (SIL); applications.

Course Outline

1. Review of electric circuit analysis and numerical methods (4 hours)
2. Computer programming (4 hours)
3. Numerical circuit analysis (4 hours)
4. Simulation of power electronic systems (8 hours)
5. Simulation of electrical machines and drives (8 hours)
6. Simulation of electrical power system transients (8 hours)
7. Software in-loop (SIL) (8 hours)
8. Applications (4 hours)
429712 Artificial Intelligences in Electric Power Applications 4(4-0-12)

Condition: Consent of the School
Course Description:

Simulated annealing (SA); genetic algorithms (GA); evolutionary programming
(EP); tabu search (TS); adaptive tabu search (ATS); ant colony system (ACS); particle
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swarm optimization (PSO); applications in power systems; applications in electrical
machines and drives; applications in power electronic control; applications in high voltages
and electromagnetics.

Course Outline

1. Exploitation of SA, GA and EP (6 hours)
2. Exploitation of TS, ATS, ACS and PSO (8 hours)
3. Applications in power systems (8 hours)
4. Applications in electrical machines and drives (6 hours)
5. Applications in power electronic control (6 hours)
6. Applications in high voltages and electromagnetics (6 hours)
7. Discussion on recent topics in Al applications in electrical powers (8 hours)
429713 Advanced Power System Analysis 4(4-0-12)

Prerequisite: 429601 Advanced Electrical Engineering Mathematics
Course Description:

Three-phase power networks; fault diagnosis; advanced power flow calculation;
large-sparse power system; power system optimization; power system steady-state stability.
Course Outline

1. Review of power system analysis (4 hours)
2. Power network matrices (4 hours)
3. Short-circuit calculation, fault diagnosis and fault location (8 hours)
4. Decoupled, fast-decoupled and DC power flow (8 hours)
5. Sparse matrix computation in power systems (8 hours)
6. Power system optimization (8 hours)
7. Power system steady-state stability (8 hours)
429714 Power System Operation and Planning 4(4-0-12)

Prerequisite: 429601 Advanced Electrical Engineering Mathematics and
429713 Advanced Power System Analysis
Course Description:
Load forecasting; power system reliability; optimal power flow and reactive power
management; unit commitment; service restoration and network reconfiguration.
Course Outline

1. Review of power flow calculation (4 hours)
2. Load forecasting (6 hours)
3. Reliability evaluation of power systems (8 hours)
4. Economic dispatch (4 hours)
5. Unit commitment (6 hours)
6. Optimal power flows (8 hours)
7. Reactive power planning (4 hours)
8. Power system restoration (8 hours)
429715 Reliability and Planning in Power Systems 4(4-0-12)

Prerequisite: 429601 Advanced Electrical Engineering Mathematics
Course Description:

Forecasting techniques; electric demand forecasting; generation system reliability;
generation cost analysis; transmission and distribution system reliability; reliability
evaluation of power system protection.
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Course Outline

1. Forecasting techniques (6 hours)
2. Energy forecasting, peak demand forecasting (8 hours)
3. Spatial load forecasting (4 hours)
4. Generation system reliability (8 hours)
5. Generation cost analysis (6 hours)
6. Transmission and distribution reliability (8 hours)
7. Reliability evaluation of power system protection (8 hours)
429716 Power System Stability and Control 4(4-0-12)

Prerequisite: 429713 Advanced Power System Analysis
Course Description:

General background; mathematical modelling of power system elements; small-
signal stability; transients stability; power system voltage stability; subsynchronous
oscillation; methods of stability enhancement.

Course Outline

1. Introduction to power system stability problems (2 hours)
2. Synchronous machine modelling and simulation (8 hours)
3. Transmission line model, transformer models, load models (4 hours)
4. Excitation system, prime-mover systems (4 hours)
5. Small-signal stability problems (6 hours)
6. Transients stability problems (6 hours)
7. Voltage stability problems (4 hours)
8. Subsynchronous oscillation (4 hours)
9. Methods of stability enhancement (4 hours)
10. Discussion on recent topics in power system stability and control (6 hours)
429717 Power System State Estimation 4(4-0-12)

Prerequisite: 429713 Advanced Power System Analysis
Course Description:

Least-squares and minimum norm problems; dc state estimator; network reduction;
observability analysis; bad data processing techniques; ac state estimator; fast decoupled
state estimator.

Course Outline

1. Generalized state estimation (2 hours)
2. Least-squares and minimum norm problem (4 hours)
3. DC state estimation (6 hours)
4. Network reduction and topology processing (6 hours)
5. Observability analysis (6 hours)
6. Bad data processing techniques (6 hours)
7. AC state estimation (6 hours)
8. Fast decoupled state estimation (6 hours)
9. Discussion on recent topics in power system state estimation (6 hours)
&
429718 Recent Topics in Electrical Power Systems 4(4-0-12)

Condition: Consent of the School
Course Description: ,
Review and literature survey of recent topics in field of electrical power systems.
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429719 High Voltage Insulation Technology 4(4-0-12)
Condition: Consent of the School
Course Description:

Electrical breakdown phenomena and their appearance of gaseous, vacuum, liquid
and solid dielectrics, ageing phenomena of dielectrics, insulation diagnostic technology and
its procedures, modern insulating materials and their application.

Course Outline

1. Electrical breakdown phenomena and applications of dielectrics (6 hours)
2. Ageing phenomena of dielectrics (6 hours)
3. Insulation diagnostic technology and its procedures (6 hours)
4. Traditional diagnostic methods and modern diagnostic methods (8 hours)
5. Expert system and its application in insulation diagnostic (8 hours)
6. Modern insulating materials (6 hours)
7. Application of modern insulating materials (8 hours)
429720 Field Theory for High Voltage Systems 4(4-0-12)

Prerequisite: 429601 Advanced Electrical Engineering Mathematics and
429602 Numerical Computation
Course Description:

Scalar and vector Fields; transformation of coordinates; differential equations;
orthogonal functions; Poisson equations; diffusion equations; rectangular coordinates;
cylindrical coordinates; spherical coordinates; electric field calculation by finite differences;
finite elements; charges simulation and surface charges techniques; computer simulation

techniques.

Course Outline
1. Vector analysis for electromagnetic fields (4 hours)
2. Electric field calculation by charges simulation technique (6 hours)
3. Electric field calculation by surface charges technique (6 hours)
4. Electric field calculation by finite difference technique (6 hours)
5. Electric field calculation by finite element technique (6 hours)
6. Computer simulation techniques (8 hours)

429721 Statistical Techniques in High Voltage Engineering 4(4-0-12)

Prerequisite: 429601 Advanced Electrical Engineering Mathematics
Course Description:

Review of fundamentals; planning; execution and evaluation of measurements;
statistical evaluation of standardised test methods; statistical description of insulating
capacity; enlargement law.

Course Outline

1. Review of fundamentals (8 hours)

2. Planning, execution and evaluation of measurements (10 hours)
3. Statistical evaluation of standardised test methods (10 hours)
4. Statistical description of insulating capacity (10 hours)
5. Enlargement law (10 hours)
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429722 Electrical Power System Transients 4(4-0-12)
Prerequisite: 429601 Advanced Electrical Engineering Mathematics and

429602 Numerical Computation
Course Description:

Review of Laplace transforms; switching transients analysis; transients in three-phase
circuits; travelling waves; transients modelling of power system apparatus, computer
simulation of power system transients; lighting transients; measuring and protection
techniques against transients.

Course Outline

1. Review of Laplace transforms (4 hours)
2. Switching transients analysis (8 hours)
3. Travelling waves and lighting transients (8 hours)
4. Computer modelling and simulation of power system transients (12 hours)
5. Measuring and protection techniques against transients (10 hours)
6. Discussion on recent topics in power system transients (6 hours)
429723 Insulation Coordination 4(4-0-12)

Condition: Consent of the School
Course Description:
Specifying the insulation strength; insulation strength characteristics; lightning flash;
switching surge; backflash; shielding systems; surge arresters.
Course Outline

1. Computer programs for insulation coordination (4 hours)
2. Specifying the insulation strength (4 hours)
3. Insulation strength characteristics (4 hours)
4. Lightning flash (4 hours)
5. Switching surge (6 hours)
6. Backflash, IEEE and CIGRE methods (8 hours)
7. Shielding of transmissions lines (4 hours)
8. Shielding of substations (4 hours)
9. Review traveling waves (4 hours)
10. Surge arresters, improvement of transmission and distribution lines
performances (8 hours)
429724 Recent Topics in High Voltage Engineering 4(4-0-12)

Condition: Consent of the School
Course Description:
Review and literature survey of recent topics in field of high voltage engineering.

429725 Analysis of Electric Machinery 4(4-0-12)
Prerequisite : 429601 Advanced Electrical Engineering Mathematics
Course Description:

Principle for electric machine analysis; direct-current machines analysis; space phasor
theory; symmetrical induction machines analysis; synchronous machines analysis; machine
equations in operational impedances and time constants; linearized machine equations;
reduced-order machine equations; unbalanced operation of symmetrical induction machines;
asynchronous and unbalanced operation of synchronous machines.

Course Outline
1. Principle for electric machine analysis (4 hours)
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2. DC machines analysis (4 hours)
3. Space phasor theory (4 hours)
4. Symmetrical induction machines analysis (6 hours)
5. Synchronous machines analysis (6 hours)
6. Machine equations in operational impedances and time constants (4 hours)
7. Linearized machine equations (4 hours)
8. Reduced-order machine equations (4 hours)
9. Unbalanced operation of symmetrical induction machines (6 hours)
10. Asynchronous and unbalanced operation of synchronous machines (6 hours)
429726 Dynamic Control of Electrical Machines and Drives 4(4-0-12)

Prerequisite: 429725 Analysis of Electric Machinery
Course Description:
Introduction to speed; torque and flux control of induction motor; synchronous motor
and brushless DC motor drives.
Course Outline

1. Small-signal modelling of electrical machines (2 hours)
2. Scalar control (4 hours)
3. Direct and indirect field-oriented control (12 hours)
4. Field weakening operation (6 hours)
5. Direct torque and flux control (8 hours)
6. Sensorless vector control methodologies (10 hours)
7. Self-commissioning of electric drives (6 hours)
429727 Analysis and Control of Special Purpose Motors 4(4-0-12)

Condition: Consent of the School
Course Description:

Review of electrical machines; single-phase and two-phase machines; brushless DC
motors; variable-reluctance motor; stepper motors; torque-speed control; linear motors and

magnetics.

Course Outline
1. Review of electrical machines (2 hours)
2. Mathematical background and space phasor theory (6 hours)
3. Single-phase and two-phase motor (8 hours)
4. Brushless DC machines (8 hours)
5. Variable-reluctance and stepper motor (6 hours)
6. Linear motors and magnetic levitation (6 hours)
7. Performanc control of electric motors (6 hours)
8. Discussion on recent topics in special purpose motors (6 hours)

429730 Power Converter Topologies 4(4-0-12)

Prerequisite: 429601 Advanced Electrical Engineering Mathematics
Course Description:

Introduction to modern power semiconductor switches; AC/DC converters; AC/AC
converters; DC/DC converters; DC/AC converters; DC-link inverters; multilevel inverters;
current conduction; blocking and principle of operation; harmonic and ripple reductions; LC
filters; motoring and regenerative modes; dynamlc braking.

Course Outline
1. Modern power semiconductor devices (4 hours)
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2. Three-phase phase-controlled converters and their control (2 hours)
3. Rectifiers, power factor correction with PWM (8 hours)
4. AC voltage controllers and matrix converters (8 hours)
5. Four-quadrant and multiphase DC chopper circuits (2 hours)
6. Voltage source inverters (8 hours)
7. Current source inverters (8 hours)
8. Multilevel inverters (8 hours)
429731 Control of Power Electronics 4(4-0-12)

Prerequisite: 429730 Power Converter Topologies
Course Description:

Introduction to current and voltage sensors; brief to DSP; microcontroller and FPGA
as a part of overall system configuration; a variety of pulse width modulation (PWM) means;
current regulation in power converters; selective harmonic elimination.

Course Outline

1. Review of current and voltage sensors (2 hours)
2. Review of DSP, microcontroller, and FPGA (4 hours)
3. PWM techniques (8 hours)
4. Overmodulation and performance criteria (4 hours)
5. Optimal switching patterns (4 hours)
6. Adaptive space vector modulation (ASVM) and random PWM (8 hours)
7. PI current regulators, ramp-comparison current controller,
resonant controller, state feedback controller, predictive and
deadbeat controllers (8 hours)
8. Hysteresis-band current regulators, sliding mode controller,
controllers with on-line optimization and sigma-delta modulation. (8 hours)
429732 Resonant Power Converters 4(4-0-12)

Prerequisite: 429731 Control of Power Electronics
Course Description:
Introduction to analysis and design of resonant power circuits; DC/AC resonant
inverters; high-frequency rectifiers; DC/DC resonant converters.
Course Outline

1. Class D current-driven and voltage-driven rectifiers (4 hours)
2. Class E low dv/dt and low di/dt rectifiers (6 hours)
3. Class D series, parallel, and series-parallel resonant inverters (4 hours)
4. Class D CLL and zero-voltage-switching resonant inverters (6 hours)
5. Class D current-source resonant inverter and phase-controlled resonant
inverters (4 hours)
6. Class E zero-voltage-switching and zero-current-switching resonant
inverters (6 hours)
7. Class D series, parallel, and series-parallel resonant converters (4 hours)
8. Class D CLL and current-source resonant converters (6 hours)
9. Class D-E and phase-controlled resonant converters (6 hours)
429733 Recent Topics in Power Electronics 4(4-0-12)

Condition: Consent of the School
Course Description:
Review and literature survey of recent topics in field of power electronics.
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429734 Electrical Power Quality 4(4-0-12)
Prerequisite: 429601 Advanced Electrical Engineering Mathematics
Course Description:

Transients characteristics; long-duration and short-duration voltage variations;
unbalance consideration; voltage fluctuations and flickers; waveform distortion; wiring and
grounding; condition monitoring; power quality indices.

Course Outline

1. Impulsive and oscillatory transients (2 hours)
2. Over-voltages, under-voltages and sustained interruptions (2 hours)
3. Interruptions, sags and swells (2 hours)
4. Voltage and current unbalance (4 hours)
5. Voltage fluctuations and flickers (4 hours)
6. Harmonics, sub-harmonics and inter-harmonics (4 hours)
7. DC offset, notching and noise (4 hours)
8. Wiring and grounding (6 hours)
9. Condition monitoring (6 hours)
10. Power quality indices (6 hours)
11. Discussion on recent topics in power system quality (8 hours)
429735 Harmonics and Power Filter Design 4(4-0-12)

Condition: Consent of the School
Course Description:

Introduction to harmonics; measures of harmonic distortion; resonances; sources of
harmonics; effects of harmonics on power systems; harmonic mitigations; standard of
harmonics.

Course Outline

1. Review of Fourier analysis (4 hours)
2. Characteristics of harmonics in power systems (2 hours)
3. Distortion factors, distortion powers, power factor definition, rms (4 hours)
4. Series and parallel resonances (6 hours)
5. Sources of harmonics (4 hours)
6. Effects of harmonic distortions on power systems (4 hours)
7. Passive, active and hybrid power filter designs (12 hours)
8. Standard of harmonics (4 hours)
9. Industrial case study (4 hours)
10. Discussion on recent topics in harmonics (4 hours)
429736 FACTS and Custom Power Technology 4(4-0-12)

Condition: Consent of the School
Course Description:

Review of power electronics; power transmission control; high voltage direct
current (HVDC); static var compensators (SVC); static compensators (STATCOM);,
thyristors-controlled series compensators (TCSC); static synchronous series compensators
(SSSC); phase shifters; unified power flow controllers (UPFC); advanced static var
compensators (ASVC); Distribution STATCOM; dynamic voltage restorer (DVR); unified
power quality controllers (UPQC); stability enhancement.

Course Outline
1. Review of power electronics (2 hours)
2. Power transmission control and HVDC (4 hours)
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3. Shunt compensation: SVC, ASVC, STATCOM

and D-STATCOM (8 hours)
4. Series compensation: TCSC, SSSC, phase shifters and DVR (8 hours)
5. Hybrid compensation: UPFC and UPQC (6 hours)
6. Power system planning incorporating with FACTS
and custom powers (8 hours)
7. Stability enhancement (6 hours)
8. Discussion on recent topics in FACTS and custom powers (6 hours)
429740 Power System Harmonic Analysis 4(4-0-12)

Prerequisite: 429713 Advanced Power System Analysis and 429735 Harmonics and
Power Filter Design
Course Description:

Introduction to power system harmonics; Fourier analysis; harmonic model of
power system elements; harmonic power solutions; analysis of AC-DC power conversion;
harmonic instabilities.

Course Outline

1. Introduction to power system harmonics (2 hours)
2. Review of mathematical backgrounds (4 hours)
3. Harmonic models of transmission lines and transformers (6 hours)
4. Harmonic models of rotating machines (6 hours)
5. Harmonic solution of power network (6 hours)
6. Analysis of AC-DC power conversion (4 hours)
7. Converter harmonic impedances (4 hours)
8. Harmonic instabilities (6 hours)
9. Discussion on recent topics in power system harmonics (4 hours)
429741 Power System Compensation 4(4-0-12)

Prerequisite: 429713 Advanced Power System Analysis
Course Description:

Review of power system analysis; introduction to optimization; reactive power
compensation principles; fast algorithms for power flow analysis; optimal reactive power
planning; location and sizing.

Course Outline

1. Review of power system analysis (6 hours)
2. Introduction to optimization (6 hours)
3. Principles of reactive power compensation (6 hours)
4. Fast algorithms for power flow analysis (6 hours)
5. Optimal reactive power planning (8 hours)
6. Optimal location and optimal sizing of reactive power sources (8 hours)
7. Discussion on recent topics in power system compensation (8 hours)
429742 Active Power Filters and Power Line Conditioners 4(4-0-12)

Prerequisite: 429735 Harmonics and Power Filter Design
Course Description:

Detection algorithms for harmonics and power quality; structure of harmonic filters
and power line conditioners; control schemes of power line conditioners and active power
filters; combined and hybrid topology; uninterruptible power supply.
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Course Outline

1. Harmonic detection algorithms (6 hours)
2. Power quality detection algorithms (6 hours)
3. Structures of active power filters and power line conditioners (6 hours)
4. Control schemes of active power filters (6 hours)
5. Control schemes of power line conditioners (6 hours)
6. Combined and hybrid power filters (6 hours)
7. Uninterruptible power supply (4 hours)
8. Case study (8 hours)
429743 Finite Element Methods for Electrical Power Engineers 4(4-0-12)

Prerequisite: 429601 Advanced Electrical Engineering Mathematics and
429602 Numerical Computation
Course Description:

Review of electromagnetics; procedure of the finite element method; efficient
solutions of the finite element equations; applications of the finite element methods to
electrical power problems; programming and data structures; optimizing the shape of
elements.

Course Outline

1. Basic of matrix algebra (2 hours)
2. Review of electromagnetics (4 hours)
3. Procedure of the FEM — preprocessing/analysis/postprocessing (6 hours)
4. One-dimensional finite element analysis (2 hours)
5. Two-dimensional finite element analysis and applications to
electrical power problems (8 hours)
6. Efficient solution of the finite element equations (6 hours)
7. Programming and data structures (4 hours)
8. Eigenvalue problems (4 hours)
9. Optimizing the shape of elements (4 hours)
10. Three-dimensional finite element analysis (6 hours)
11. Finite element-boundary element methods (2 hours)
429744 Electromagnetic Compatibility and Shielding Techniques 4(4-0-12)

Condition: Consent of the School
Course Description:

Introduction to electromagnetic compatibility (EMC); coupling mechanisms; non —
conducted coupling; common-impedance coupling; radiated emission from digital circuits;
cables and advanced cables; conducted emissions; susceptibility; electrostatic discharge;
shielding; diagnostics.

Course Outline

1. Introduction to electromagnetic compatibility (2 hours)
2. Coupling mechanisms (4 hours)
3. Non-conducted coupling (4 hours)
4. Common-impedance coupling (4 hours)
5. Radiated emission from digital circuits (4 hours)
6. Cables and advanced cables (6 hours)
7. Conducted emissions (4 hours)
8. Susceptibility (4 hours)
9. Electrostatic discharge (4 hours)
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10. Shielding (6 hours)
11. Diagnostics (6 hours)

429745 Electrical Vibration 4(4-0-12)
Prerequisite: 429602 Numerical Computation
Course Description:

Review of electromagnetics; free vibration; excited vibration; systems with two or
more degrees of freedom; transients vibration; numerical solving methods; random vibration;
non-linear vibration; magnetic vibration control; [IEEE/IEC/NEMA standard motor vibration.
Course Outline

1. Review of electromagnetics (2 hours)
2. Free vibration (2 hours)
3. Excited vibration-effects of voltage and current harmonic (4 hours)
4, Magnetic exciting forces (2 hours)
5. Systems with two or more degrees of freedom (6 hours)
6. Applications of vibration principles to various types of
electrical problems (4 hours)
7. Properties of vibrating systems (2 hours)
8. Transients vibration (4 hours)
9. Numerical solving methods — FEM (8 hours)
10. Random vibration (4 hours)
11. Nonlinear vibration (4 hours)
12. Magnetic vibration control (4 hours)
13. [IEEE/IEC/NEMA standard motor vibration (2 hours)
429746 Energy Management and Conservation 4(4-0-12)

Condition: Consent of the School
Course Description:

Energy perspective; thermodynamic analysis in energy system; air-conditioning
system; utilization and management of non-electrical and electrical energy in building and
industry; electrical energy in three-phase system; energy conservation; energy audit.

Course Outline
1. Energy perspective, energy supply and demand, sources of energy,

future trends of energy usages, energy policy (4 hours)
2. Energy analysis, power cycle, entropy and energy efficiency (6 hours)
3. Air-conditioning system, design, comfort factor (4 hours)
4. Utilization and management of non-electrical energy in building

and industry (8 hours)
5. Electrical energy in three-phase system, power factor correction (12 hours)
6. Utilization and management of electrical energy in building

and industry (6 hours)
7. Energy conservation, monitoring methods (4 hours)
8. Energy audit (4 hours)

429750 Alternative Energy 4(4-0-12)

Condition: Consent of the School
Course Description:

Principles of energy conversion; energy sources; conventional power plants; power-
electronic converters; wind energy; solar thermal; photovoltaic systems; geothermal energy;
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biomass; ocean wave power; tidal power; electric power generators; distributed power

generation.

Course Outline
1. Principles of energy conversion (4 hours)
2. Conventional power plants (4 hours)
3. Power-electronic converters (6 hours)
4. Wind energy (4 hours)
5. Solar thermal and photovoltaic systems (6 hours)
6. Geothermal energy (4 hours)
7. Biomass (4 hours)
8. Ocean wave and tidal power (4 hours)
9. Energy storage systems and fuel cells (6 hours)
10. Distributed power generation and generators (6 hours)

429751 Energy Storage Systems 4(4-0-12)

Condition: Consent of the School
Course Description:

Energy sources; energy conversion; energy-storage systems; pumped hydro storage;
compressed-air storage, energy storage by flywheels; electrical battery storage;
superconducting magnetic energy storage; thermal energy storage; chemical energy storage;
fuel cells, hydrogen energy.

Course Outline

1. Review of energy sources and energy conversion (2 hours)
2. Overview of energy storage systems (2 hours)
3. Pumped hydro storage system (4 hours)
4. Compressed air energy storage (CAES) (4 hours)
5. Flywheel energy storage (4 hours)
6. Electrochemical energy storage (battery storage system) (8 hours)
7. Superconducting magnetic energy storage (SMES) (4 hours)
8. Thermal energy storage (4 hours)
9. Chemical energy storage (4 hours)
10. Fuel cells and hydrogen energy (4 hours)
11. Discussion on recent topics in energy storage systems (8 hours)
429752 Electric Load Forecasting Techniques 4(4-0-12)

Prerequisite: 429601 Advanced Electrical Engineering Mathematics or Consent
of the School
Course Description:

Electric power systems; classification and characteristics of electric loads;
forecasting methodology; energy forecasting; peak demand forecasting; non-weather-
sensitive and weather-sensitive forecasts; total forecast; spatial load forecasting;
exploitation of artificial intelligences.

Course Outline

1. Review of electrical power systems (2 hours)
2. Classification, characteristics and modelling of electric loads (2 hours)
3. Extrapolation techniques (4 hours)
4. Smoothing techniques: average and trend terms, periodic

components ' (4 hours)
5. Time series techniques (4 hours)
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6. Regression analysis (4 hours)
7. Stochastic approach: Kalman filtering (4 hours)
8. Energy and peak demand forecasting (4 hours)
9. Non-weather-sensitive and weather-sensitive forecast (2 hours)
10. Seasonal and annual forecast (4 hours)
11. Spatial load forecasting (4 hours)
12. Applications of artificial intelligences in electric load forecasting (4 hours)
13. Discussion on recent topics in electric load forecasting techniques (6 hours)
429753 Distributed Power Generation 4(4-0-12)

Condition: Consent of the School
Course Description:

Review of traditional power generation; distributed power generation; analysis of
distributed generators (DG); centralized and decentralized power systems; power demands;
reliability evaluation; planning processes; costs; renewable resource DGs;
recommendations and guidelines for DG planners; case studies.

Course Outline

1. Review of traditional power generation (4 hours)
2. Distributed power generation (4 hours)
3. Analysis of DC, synchronous and induction generators (8 hours)
4. Centralized and decentralized power systems (4 hours)
5. Renewable resource DG (4 hours)
6. Protection of distributed electric power plant (4 hours)
7. Power demands, reliability, costs (4 hours)
8. Recommendations and guidelines for DG planners (2 hours)
9. Case studies (6 hours)
10. Discussion on recent topics in distributed power generation (8 hours)
429754 Recent Topics in Energy Systems 4(4-0-12)

Condition: Consent of the School
Course Description:
Review and literature survey of recent topics in field of energy systems.

429761 Advanced Power System Protection 4(4-0-12)
Prerequisite: 429601 Advanced Electrical Engineering Mathematics
Course Description:

Principles of power system protection; fault location isolation techniques; protection
of reactive power compensators; protection against abnormal system frequency; protection
schemes for stability improvement; digital and intelligent protection; reliability of protection
system
Course Outline

1. Principles of power system protection (6 hours)
2. Fault location and isolation techniques (6 hours)
3. Protection of reactive power compensators (4 hours)
4. Protection against abnormal system frequency (4 hours)
5. Protection schemes for stability improvement (4 hours)
6. Digital and intelligent protection _ (8 hours)
7. Reliability of protection system (10 hours)
8. Discussion on recent topics in power system protection (6 hours)
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429762 Power System Economics 4(4-0-12)
Prerequisite: 429601 Advanced Electrical Engineering Mathematics
Course Description:

Structure of electric power system; basic concepts from economics; deregulation of
electric utilities; competition models and power market fundamentals; power distribution and
transmission in a deregulated market; transmission open access
Course Outline

1. Structure of electric power system; basic concepts from economics (8 hours)
2. Deregulation of electric utilities (8 hours)
3. Competition models and power market fundamentals (8 hours)
4. Power distribution and transmission in a deregulated market (8 hours)
5. Transmission open access (8 hours)
6. Discussion on recent topics in power system economics (8 hours)
105741 Accelerator Physics I 4(4-0-8)

Prerequisite: 105614 Electrodynamics or consent of the School of Physics
Course Description:

The course demonstrates basic physics of particle accelerators and storage rings.
Principles of charged particle acceleration and theory of RF acceleration are introduced.
Physics of linear accelerators, circular accelerators and storage rings are then explored.
Linear dynamics of charge particle beam is investigated to give basic understanding of the
physics of particle acceleration and behaviors of charged particles under influence of linear
magnetic fields of accelerator elements.

Course Outline

1. Briefreview of classical electrodynamics and special relativity (2 hours)
2. Introduction: Overview of particle accelerators (2 hours)
3. Linear accelerators (4 hours)
4. Circular accelerators (6 hours)
5. Fundamentals of charge particles in electromagnetic fields (4 hours)
6. Linear beam dynamics (8 hours)
7. Storage ring and periodic focusing system (4 hours)
8. Perturbations in beam dynamics (4 hours)
9. REF acceleration (6 hours)
10. Particle beam parameters (4 hours)
11. Beam lifetime (2 hours)
12. Collective phenomena (2 hours)
429810 Independent Study 5(5-0-15)

Condition: Consent of the School
Course Description:
This course is for students to individually acquire knowledge of their research

interests. Students are required to present their works in one term in an organized
publication format.

429891 Master Thesis (I) (45 credits)
Condition: Consent of the School
Course Description:

Original research work leading to the preparation of a Master thesis iﬁ the
fulfillment of the requirement for the Master’s degree.
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429892 Master Thesis (II) (20 credits)
Condition: Consent of the School
Course Description:

Original research work leading to the preparation of a Master thesis in the partial
fulfillment of the requirement for the Master’s degree.

429894 Doctoral Thesis (I) (60 credits)
Condition: Consent of the School
Course Description:

Original research work leading to the preparation of a Doctoral thesis in the
fulfillment of the requirement for the Doctoral degree. 429894 is for Master’s degree
holders.

429895 Doctoral Thesis (II) (60 credits)
Condition: Consent of the School
Course Description:

Original research work leading to the preparation of a Doctoral thesis in the partial
fulfillment of the requirement for the Doctoral degree. 429895 is for Bachelor’s degree
holders.

429896 Doctoral Thesis (II) (45 credits)
Condition: Consent of the School
Course Description:

Original research work leading to the preparation of a Doctoral thesis in the partial
fulfillment of the requirement for the Doctoral degree. 429896 is for Master’s degree
holders.

18. Curriculum Quality Assurance
Curriculum quality assurance conforms the Education Quality Assurance System of the
Suranaree University of Technology (centralization).

19. Curriculum Development
Curriculum development will be performed to show an improvement in their standard
and educational quality indexes.

20. Appendices
Appendix A Curriculum Improvement Committee
Appendix B SUT’s Regulation for Graduate Studies
Appendix C  Curriculum Faculty
Appendix D Course Titles in Thai
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Appendix A

Curriculum Improvement Committee
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| Biographical Data
Institute of Engineering,
Suranaree University of Technology
111 University Avenue, Muang District,

Nakhon Ratchasima 30000
Tel: 0 4422 4400 FAX: 0 4422 4601

sarawut@sut.ac.th

ANARTIANTE UIN. AT.AI9A FANIT
Professor Wng. Cmdr. Dr. Sarawut Sujitjorn

Education

1984  B.Sc.. (Electrical Engineering) 1% Class Honours,
Royal Thai Air Force Academy.
1987 Ph.D. (Electrical Engineering), University of Birmingham (UK).

Highly Skillful on Thai Musical String Instruments (35 years of
experience), and Dog Training (7 years of experience).

1. Professor of Electrical Engineering, School of Electrical Engineering,

Suranaree University of Technology.
2. Director, Institute of Research and Development,

Suranaree University of Technology

WorkExperlences 1988-1993 Department of Electrical Engineering, Royal Thai Air Force

Academy

1993- Present School of Electrical Engineering, Suranaree University of
Technology

1993-1997 Deputy Director, The Center for Scientific and Technological
Equipment, Suranaree University of Technology

1997-1999 Associate Dean, Institute of Engineering, Suranaree University
of Technology

1993-2004 School Chair, School of Electrical Engineering,
Suranaree University of Technology

2003-2005 Vice Rector for Academic Affairs, Suranaree University
of Technology

2005 - Present Director, Institute of Research and Development,

Suranaree University of Technology

1977 Diploma of Educational Distinction, Assumption Colleage, Bangkok
1984 Ronnabhakard Award for Educational Distinction, Royal Thai Air
Force Academy
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;%1 988 Medallion of the University of Birmingham, UK

1 989 1% Prize Winner, Speech Contest, College of Squadron Leaders
(Class 63), Royal Thai Air Force

1991 Staff of the Year, Royal Thai Air Force Academy

1993 The Chakra Mala Medal

1996 Fellowship to the UK, Thai University Administrator Shadowing
Project, MUA

1996 Degree of Merit for Outstanding Contribution to Electrical
Engineering Education, IBC, Cambridge, England

1999 Knight Commander (Second Class) of the Most Noble Order of
the Crown of Thailand

2002 Awardee, 9" Thailand Toray S&T Research Grant, TTSF

2006 International Biographical Association Educator of the Year

Authors and coauthors of 2 books, 1 monograph, 1 book chapter
(invited), 2 mixed media, 90 research and technical articles in peer
reviewed national/international journals and conference proceedings,
and 9 patents (pendings).

Fellow of the Engineering Institute of Thailand

Member, IEEE Control Systems Society

Member, IEEE Industry Applications Society

Life Member, The Appropriate Technology Society of Thailand




- Biographical Data

Institute of Engineering,

Suranaree University of Technology
111 University Avenue, Muang District,
Nakhon Ratchasima 30000

Tel: 0 4422 4400 FAX: 0 4422 4601

kitti@sut.ac.th

$RIANAMSIANTE AS.NAR DANNANIAR
Associate Prof. Dr. Kitti Attakitmongcol

1999 Doctor of Philosophy (Ph.D.)- Electrical Engineering
Vanderbilt University, Nashville, TN, USA
1996 Master of Science (M.S.)- Electrical Engineering

Vanderbilt University, Nashville, TN, USA
1994 B.Eng.(EE), Second class honors, King Mongkut's Institute of
Technology, Ladkrabang

1. Chair, School of Electrical Engineering, Institute of Engineering,

Suranaree University of Technology

‘Research and Publication: - K. Attakitmongcol, D. P. Hardin and D. M. Wilkes, “Optimal prefilters for the

S SRl multiwavelet filter bank” in the Proceeding of the 2001 International
Conference on Acoustics, Speech and Signal Processing, Salt Lake City,
Utah, USA, May 7-11, 2001.

- K. Attakitmongcol, D. P. Hardin and D. M. Wilkes, “Multiwavelet Prefilters-
Part 1l: Optimal Orthogonal Prefilters”, IEEE Transaction on Image
Processing, vol. 10, pp. 1476-1487, Octorber 2001.

- K. Attakitmongcol, “Effects of the recombining process for the multiwavelet
filter bank on zerotree image coding”, in the Proceeding of the 2001
International Symposium on Communication and Information Technology,
Chiangmai, Thailand, pp. 558-561, November 22-23, 2001

- K. Attakitmongcol, “Multiwavelet evaluation in image compression”, in the
Proceeding of the 24" Electrical Engineering Conference, King Mongkut's
Institute of Technology, Ladkrabang, Thailand, vol. 2, pp. 1171-1175,
November 22-23, 2001
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- A. Srikaew, K. Attakitmongcol, S. Sujitjorn and T. Netpong, “Ultrasonic
Distance Measurement Based on Digital Signal Processing,” 2003
International Conference on Robotics, Vision, Information and Signal
Processing, pp. 717-722, Penang, Malaysia, January 2003

- 8. Sujitjorn, K. Attakitmongcol and N. Thatphithakkul, “EM image
compression via discrete wavelet transform,” Microscopy and Analysis
Magazine, March 2003
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R

S. Sujitjorn, A. Srikaew, P. Pongdownreong, K. Attakitmongcol and P.
Totarong, “Model Identification Using Image Processing Technique,”
International Conference on Computer, Communication and Control
Technologies, pp. 530-535, Florida, USA, August 2003

P. Kumsawat, K. Attakitmongcol, A. Srikaew and S. Sujitjorn, "Wavelet-
Based Image Watermarking Using the Genetic Algorithm," Lecture Notes in
Computer Science, volume 3215, pages 643-649, Springer-Verlag, October
2004.

P. Kumsawat, K. Attakitmongcol and A. Srikaew, "Multiwavelet-Based
Image Watermarking Using Genetic Algorithm," |EEE International
Conference on Analog and Digital Techniques in Electrical Engineering
(TENCON 2004), 21-24 November 2004, Chiang Mai, Thailand.

P. Kumsawat, K. Attakitmongcol and A. Srikaew, "The Effects of
Transformation Methods in Image Watermarking," IEEE International
Conference on Analog and Digital Techniques in Electrical Engineering
(TENCON 2004), 21-24 November 2004, Chiang Mai, Thailand.

P. Kumsawat, K. Attakitmongcol and A. Srikaew, "A New Approach for
Optimization in Wavelet-Based Image Watermarking by Using Genetic
Algorithm,” In Proc. 23rd International Conference on Artificial Intelligence
and Applications (AIA 2005), 14-16 February 2005, Innsbruck, Austria.

S. Kaewarsa and K. Attakitmongcol, “Wavelet-Based Neural Classification
of Power Quality Disturbances,” In Proc. International Symposium on
Intelligent Signal Processing and Communication Systems (ISPACS2004),
Nov. 18-19, 2004, Seoul, Korea

K. Attakitmongcol, R. Chinvetkitvanit and S. Sujitjorn, “Characterization of
Traditional Thai Musical Scale,” WSEAS Trans. on Acoustics and Music,
vol. 1, pp. 90-95, April 2004

P. Kumsawat, K. Attakitmongcol and A. Srikaew, "A New Approach for
Optimization in Image Watermarking by Using Genetic Algorithm,” to
appear in the /EEE Transaction on Signal Processing, 2005




Biographical Data

Institute of Engineering,

Suranaree University of Technology
111 University Avenue, Muang District,
Nakhon Ratchasima 30000

Tel: 0 4422 4400 FAX: 0 4422 4601

el

anant@sut.ac.th

EAIAATIANTE A5.AUUN quUAlat
Assistant Prof. Dr. Anant Oonsivilai
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?

1986 B.Eng. (Electrical Engineering)

Khon Kaen University, Khon Kaen, Thailand

1991 M.Eng. (Electrical Engineering)

King Mongkut's Institute of Technology North Bangkok,
Bangkok, Thailand.

2000 Ph.D. (Electrical & Computer Engineering)
Dalhousie University, Halifax, Nova Scotia, Canada

- Assistant Professor, School of Electrical Engineering,

Institute of Engineering, Suranaree University of Technology

1986 — 1987  Electrical Engineer at Metropolitan Electricity Authority (MEA)

which the following:
- Power System Planning and Operation in
Transmission and Distribution System
- Economic Operation
1987 - 1994  Maintenance, Development and Research Engineer at
Electricity Generating Authority of Thailand (EGAT) which the
following:
- Thyristor Power Sources for Excitation
- AVR and Excitation System
- Governor System
- PSS tunning and Generator Parameter Measurement
for Load Flow Studies.
- Data Communication

2004-2006 Directors, Technopolis, Suranaree University of Technology



A. Oonsivilai and M.E. El-Hawary: “A Self-Organizing Fuzzy Power System
Stabilizer”, IEEE. CCECE’'98, 1998.

A. Oonsivilai and M.E. El-Hawary: “Power System Dynamic Load Modeling

using Adaptive-Network-Based Fuzzy Inference System”, IEEE CCECE’'99,
1999.
- A. Oonsivilai and M.E. El-Hawary: “Wavelet Neural Network Based Short
Term Load Forecasting of Electric Power System Commercial Load”, IEEE
Research Interests: CCECE'99, 1999.

Application in
- Neural Network
- Wavelet
- Optimization
- Computer Network, and Control
- Fuzzy System
- Speech, Image, and Signal Processing

- Power System
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Institute of Engineering,

Suranaree University of Technology
111 University Avenue, Muang District,
Nakhon Ratchasima 30000

Tel: 0 4422 4400 FAX: 0 4422 4601

ra@sut.ac.th

AN EATIANTE AT.RINAE AT
Assistant Prof. Dr. Arthit Srikaew

¥
N
U

2000 Doctor of Philosophy (Ph.D.)- Electrical Engineering
Vanderbilt University, Nashville, TN, USA
1997 Master of Science (M.S.)- Electrical Engineering
Vanderbilt University, Nashville, TN, USA
1994 B.Eng.(EE), King Mongkut's Institute of Technology Ladkrabang

Assistant Professor, School of Electrical Engineering, Institute of
Engineering, Suranaree University of Technology
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e Jian, P, Srikaew, A., Wilkes, D., Peters Il, R., “An Active Vision System for
Mobile Robots,” 2000 IEEE International Conference on Systems, Man &
Cybernetics, pp. 1472-1476, Nashville, TN, October 8-11,2000.

o A Srikaew, "A Biologically Inspired Active Vision Gaze Controller", Ph.D.
Dissertation, Vanderbilt University, August, 2000.
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International Conference on Robotics and Manufacturing, Banff, Canada,
July, 1998.
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Science and Engineering Project YSC.CS & EN
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o Secretary & Committee - NECTEC Electronics Camp @ Suranaree
University of Technology, Nakhon Ratchasima, Thailand

Computer vision, robot vision, image processing

Digital signal processing

Neural networks, artificial intelligence

Computer programming, multimedia programming, computer simulation

Design of computer-based control robot and its artificial intelligence
applications
» Automatic vision-based aid system for the disabled
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Appendix D

Course Titles in Thai



AT Fanmwsengw Fanwnlng

429601 | Advanced Electrical Engineering AAFEATIAN nsm'lwﬂq-ﬁ:ufun
Mathematics

429602 | Numerical Computation NMIRTWI UL TINUNEY

429603 | Electrical Engineering Seminar 1 guunwdainssyiwia 1

429604 | Electrical Engineering Seminar 2 guyuwdadnssyiwia 2

429610 | Linear System Theory NOBILUULTIEU

429611 | System Modelling WUUINRDITZUY

429612 | Optimization Techniques MATANIIIF AN g9

429613 | Nonlinear System Theory nqwﬁs:uuvlgj LTI W

429614 | State-variable Control Systems 5wumuqu€huﬂ7an’mz

429615 | System Identification My LONANWIIUDITE UL

429616 | Discrete Control Systems TEUUAILG UaRAIA

429617 | Intelligent Control Systems TEUUAUA Udaye

429618 | Optimal Control Systems -,-wummlmmumm:ﬁq@

429619 | Adaptive Control Systems szuumuquuuuﬂ?u a

429620 | Robust Control Systems FTUUAIUAVULLNUMY

429621 | Multivariable Control Systems TLUUAILA VULUURR AT

429622 | Stability Theory nquﬁLaﬁ YININ

429623 | Recent Topics in System and Control ﬁ"yu"aa"lqﬂﬁ'\m:uuua:ﬂ‘ﬁmm]u

429630 | Digital Signal Processing msﬂs:mawaé’rymwma‘ﬁmaa

429631 | Image Processing NMTUTZUIRNANINW

429632 | Stochastic Processes ATZUIUNIFINUAFAN

429633 | Wavelet Theory and Applications nqwﬁnmgﬂummms:qu

429634 | Recent Topics in Digital Signal Processing | yi74/a8n q@g‘ﬁumsﬂs:mauaﬁtymﬂm

QERLE

429640 | Artificial Intelligence for Engineers N w mqﬂsgayﬁ‘ﬁm%‘u‘i ang

429641 | Neural Computing MIAWILLTINITOR

429642 | Machine Learning msﬁuufmaom‘s‘aﬁns

429643 | Machine Vision mMIvaaRiuanaIaIdns

429644 | Recent Topics in Intelligent Systems MITDRIRATIUTZULDIDS B

429650 | Integrated Circuit Processing Technology mﬂIuIa%jmmammsﬂ 1

429651 | Introduction to MEMS sruunaWieamaiiasdu

429652 | Biomedical MEMS ,

sxmma'lﬂﬂwqan’mmo%'m'lmwvlzT




429653 | Design and Modelling of MEMS ANT08NUUULAZNIRIILLLSI88ITEUY
nalWiame
429654 | Recent Topics in MEMS Watadgaduszuunalwihganme
429710 | Applied Electrical Power Engineering Aan3sundn ﬁwé’oﬂs:qnﬁ
429711 | Simulation Techniques for Electrical madian1ssnassnadInsudainsinia
Power Engineers . .
nias
429712 | Artificial Intelligences in Electric Power ﬂngty’uh:ﬁwflumiﬂi: ] Asau i
Applications -y
niayd
429713 | Advanced Power System Analysis mﬁmﬁ;ﬁ’swuﬂ,w&qqﬁqﬁ’qf‘qu
429714 | Power System Operation and Planning QRPN R ER R RIS STTN (Y gl LS
429715 Reliability and Planning in Power Systems ﬂ')']&lL%ﬂﬁ E]le‘]’LI.ﬂ:ﬂ']T)"IOLLN%‘IRTSUU
RS
429716 | Power System Stability and Control &0 Uiﬂ'\Wi:UUlWﬂ’lﬁ’]ﬁd WazNIINILAY
429717 | Power System State Estimation mMsussnmargnIues=u U IWH At
429718 | Recent Topics in Electrical Power Systems | #qqiaangaanisanuszuy Wit
429719 ngh Voltage Insulation Technology maT.uIa?mm uv[wﬁqujqaq
429720 | Field Theory for High Voltage Systems Ylf]‘l:l’ﬁ awuansuszuu I wiussas
429721 | Statistical Techniques in High Voltage wmadamaadaludainssyIWinsigs
Engineering ¥
429722 | Electrical Power System Transients ssuu Wit aslugnztas
429723 | Insulation Coordination MU R UTUNUIUDIDUIN
429724 | Recent Topics in High Voltage madadgandswiansulWiiusgs
Engineering
429725 | Analysis of Electric Machinery msa Lﬂjq:ﬁlﬂ‘%aqq‘]’njna"lwﬂq
429726 Dynamic Control of Electrical Machines NMIAILAUN ai‘g"u a\nﬂ%‘a\’{fnjnavlwﬂq
and Drives o 4
LASNNIVULAND Y
429727 | Analysis and Control of Special-Purpose | 15310512 WLaznUa NN LA TRANL ALY
Motors )
429730 Power Converter Topologies naw aIaﬂﬂ auna{wm{ﬁqa"\)
429731 | Control of Power Electronics) MIsaIuaNdlEnNNsaingnias
429732 | Resonant Power Converters AauLasiaasia s louung
429733 | Recent Topics in Power Electronics ATaagaTIuBLANNIaRnanIag
429734 | Electrical Power Quality amA W INRRaS
429735 Harmonics and Power Filter DCSigl’l g']j‘u aﬁn LLazn1Ia anuuug‘hﬂjaoﬁqé’q
429736 | FACTS and Custom Power Technology | inalulafiufinduazdanauwiies
429740 | Power System Harmonic Analysis

Mz uaindluizuy IWHNigs




429741 | Power System Compensation MIraLTyTzuy IWAN RS9

429742 | Active Power Filters and Power Line aanTasrinaaninuazeUIuEn W
Conditioners ———

429743 | Finite Element Methods for Electrical sdsudTaundninadmiviainy Wi
Power Engineers iy

429744 | Electromagnetic Compatibility and anutnulamandmaniwiuazinaiia
Shielding Techniques nrdadts

429745 | Electrical Vibration mMIsuaziiounani

429746 | Energy Management and Conservation MIIANITURZNNTAOUSN N INU

429750 | Alternative Energy WRINUNIILRDN 1

429751 | Energy Storage Systems TEUURERUNHINW

429752 | Electric Load Forecasting Techniques maRanITWEINIHlnaa N9 WA

429753 | Distributed Power Generation mMInaaiias WiLULnIZaNe

429754 | Recent Topics in Energy Systems PITDENRANTUISUUWRINY

429761 | Advanced Power System Protection msﬂa‘;ﬁq‘m:uﬂwﬂqﬁqé’oﬁum

429772 | Power System Economics WWINIERa I uU IWHN A )

105741 | Accelerator Physics I Wﬁngm‘s‘aqﬁ'mumﬂ 1

429810 | Independent Study AN BRI ‘

429891 | Master Thesis (I) Inenfinusumitmdia (1)

429892 | Master Thesis (II) InenAwusumiudia (2)

429894 | Doctoral Thesis (I) 3ngqﬁwufquﬁﬁm‘ﬁﬂ (1)

429895 | Doctoral Thesis (II) ﬁnmﬁwufquﬁﬂ‘mﬁm (2)

429896 | Doctoral Thesis (II) ’Jnmﬁwuﬁqugﬁm‘ﬁﬂ (2)
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Graduate Program in Environmental Engineering
School of Environmental Engineering
Institute of Engineering
Suranaree University of Technology

1. Program Titles
1.1 Master Program
Master Program in Environmental Engineering
1.2 Doctoral Program
Doctoral Program in Environmental Engineering

2. Degree Titles
2.1 Master Degree

Full Title : Master of Engineering in Environmental Engineering
(Thai) : AaanssuAnanTiusin (GAansindauanden)
Abbreviated Title : M.Eng. (Environmental Engineering)
(Thai) : 2N, (AAangTuRannden)
2.2 Doctoral Degree
Full Title : Doctor of Engineering in Environmental Engineering
(Thai) : AmanssnAnansquidin (GransuAaunnden)
Abbreviated Title : D.Eng. (Environmental Engineering)
(Thai) : 970, (Amanssudawrndon)

3. Responsible Unit
School of Environmental Engineering, Institute of Engineering, Suranaree University
of Technology.

4. Philosophy and Objectives

Humankind has developed a variety of technologies for commercialization,
industrialization and, definitely, for their better living. However, the technologies are
sources of environmental problems which cause several types of impacts on humans, on both
short- and long-term bases. Under some circumstances, the impacts are so severe that they
adversely damage human way of life and economies and, even, claim lives. In order to
maintain industrial and economic growth, it is necessary that humans concurrently study and
develop technologies that would preserve and protect the environment. Therefore, the science
of environmental technology has been one of the most important field of study and has
received enormous attention internationally.

It is well understood that Thailand has various pollution and environmental impact
problems. The critical problems are water pollution, air pollution, and solid and hazardous
waste management of communities and factories; and the control, monitoring, and law
enforcement for environmental quality preservation. In addition, Thailand also has shortage
of environmental personnel, especially environmental engineers, who are directly responsible
for solving environmental problems. Consequently, the environmental protection efforts of
the country has not been efficient and has not achieved the objectives as planned. In many
cases, the lack of knowledgeable and experienced environmental engineers to operate and
maintain pollution control systems leads to inefficient usage of the systems, which causes
wasting of resources and economic losses.



As the reasons stated above, and in accordance with the country current Socio-
economic Development Plan, which includes the aim of sustainable development and
environmental protection and preservation, Suranaree University of Technology (SUT) offers
the environmental engineering graduate program in the School of Environmental
Engineering, Institute of Engineering. @ The program emphasizes on research and
development of engineering technologies used for environmental protection and problem-
solving which are practical, especially for the regions where the University serves.

The SUT’s environmental engineering graduate program is open to all qualified
graduates with a bachelor or a master degree in engineering, technologies, and sciences. In
this 2007-revised version of the program, three areas of expertise are offered: (1)
Environmental System Engineering, (2) Industrial Environmental Management, and (3)
Environmental Technology. The students can select their area of expertise according to their
interest and also take other useful graduate courses offered upon consultation with his or her
adviser to get in-depth knowledge and wide vision on various environmental aspects.

Other than the revision of all courses, important improvements of the revised
program 2007 are: (1) the addition of the new group of courses in industrial environmental
management, to meet the increasing demand of the industrial sector; (2) the addition of the
Non-thesis option for Master degree, in order to serve those who are mainly interested in
coursework study; and (3) the addition of a Graduate Co-operative Education course, which
promotes cooperation of the university, the participating organizations, and the students,
through graduate research projects. Overall, the program is an attractive interdisciplinary
program which aims at producing high quality professionals and academics ready to take on
the environmental problems and protect and preserve the country’s environment.

S. Program Inception
Enrollment of the students in this program will begin in the first trimester of
academic year 2007.

6. Admission Requirements

The applicant’s qualification follows those described in the 2007 SUT’s Regulation
for Graduate Studies (Appendix 2). The program welcomes all qualified applicants with a
Bachelor or a Master degree in engineering, science and technology, or other related fields.

7. Application Process
As stated in the SUT Regulation for Graduate Studies.

8. Academic System
As stated in the SUT Regulation for Graduate Studies.

9. Study Duration
As stated in the SUT Regulation for Graduate Studies.

10. Registration
As stated in the SUT Regulation for Graduate Studies.

11. Degree Requirements
As stated in the SUT Regulation for Graduate Studies.

12. Faculty
12.1 Curriculum Faculty



Assist. Prof. Dr. Sudjit Karuchit
Ph.D.(Environmental Engineering)
Illinois Institute of Technology,USA

Dr. Wut Dankittikul
D.Eng. (Civil and Env. Engineering )
Muroran Institute of Technology, Japan

Dr. Chareeya Yimrattanabovorn
Ph.D. (Environmental Technology)
Ehime University, Japan

Dr. Boonchai Wichitsathien
D.Tech.Sc. (Environmental Engineering)
Asian Institute of Technology, Thailand

Dr. Chatpet Yossapol
Ph.D. (Environmental Engineering)
New Jersey Institute of Technology, USA

13. Enrollments
For the first 5 years, the number of student enrolled in the program in each year is as
follows

Number expected to
Academic Number of admission graduate in the academic year

Year Master Doctoral Master Doctoral
2007 S 2 - -
2008 5 2 p -
2009 7 2 5 2
2010 7 2 7 2
2011 10 2 7 2

14. Location and Equipment
Location: Classrooms in the Center of Educational Services, SUT campus
Equipment: Laboratory equipment from the Center for Scientific and Technology
Equipments; and accessories for lecturing from the Center of Library
Resources and Educational Media, Suranare University of Technology.

15. Library

The Center of Library Resources and Educational Media offers the following resources
and services.

15.1 Resources

15.1.1 Books
Thai 22,424 titles
English 68,616 titles
15:1.2 Journals
Thai 142 titles
International 285  titles
Received from Donation 995 titles




15.1.3 Audio-visual and electronic 3,279 titles

15.2 Inter-Library Loan
Offering loan/photocopying services from other Thai and foreign universities and other
public institutions.

15.3 Information Search Service
15.3.1 Search for items at CLREM
15.3.2 Search for items at other libraries

15.4 Database
15.4.1 Database on CD-ROM
- Chemistry Citation Index from 1999
- ComputMath Citation Index from 1999
- Thai theses from B.E.2509
15.4.2 Database On-line
- IEEE/IEL -- Full text database of articles, journals, proceedings and
standards in electrical and electronic engineering and other related fields
- DAO -- database of abstracts of master and Ph.D.thesis from U.S., Canada,
etc. in all fields.
- Medline -- database in medicine, public health, nursing and medical sciences.
- FirstSearch over 80 databases covering all fields, e.g. sciences, technology,
agriculture, medicine, etc.
- e-journal fronf American Chemical Society over 24

titles covering chemistry, biochemistry and biotechnology from 1996.

CLREM web: http://library.sut.ac.th

16. Fiscal Budget
The School of Environmental Engineering receives the annual budget from Suranaree
University of Technology.

17. Curriculum
17.1 Total Credit Requirement
Master Degree Program

- Plan A Scheme Al: Research and thesis (minimum) 45 credits
- Plan A Scheme A2: Coursework with thesis 45 credits
- Plan B: Coursework 45 credits

Doctoral Degree Program
- Scheme 1: Research and thesis

Scheme 1.1: For Master degree graduates. 60 credits
- Scheme 2: Coursework with thesis

Scheme 2.1: For Master degree graduates. 60 credits

Scheme 2.2: For Bachelor degree graduates. 90 credits

17.2 Program Structure
Master Degree
Plan A Scheme Al: Research and thesis



Students will do a master’s research without taking any coursework. The
research thesis is equivalent to at least 45 credits. However, thesis advisors may instruct their
students to attend some course lectures deemed useful for their research.

Plan A Scheme A2: Coursework with thesis

Students will complete a number of coursework equivalent to at least 24
credits. They will also do a research thesis which is equivalent to at least 21 credits. Thus, the
students are required to complete at least a total of 45 credits of:

Core courses e credits
Electives (minimum) 9 credits
Thesis (minimum) 21 credits

Plan B: Coursework

Students will complete a number of coursework equivalent to at least 39
credits and independent studies equivalent to at least 6 credits. Thus, the students are
required to complete at least a total of 45 credits of:

Core courses L& credits
Electives (minimum) 24 credits
Independent studies (minimum) 6 credits

Doctoral Degree
Scheme 1: Research and thesis
Students will do a doctoral research without taking any coursework. The
research thesis is equivalent to at least 60 credits for Master degree graduates. However,
thesis advisors may instruct their students to attend some course lectures deemed useful for
their research.

Scheme 2: Coursework with thesis

- Scheme 2.1: For Master degree graduates

Students who are. Master degree graduate will complete a number of
coursework equivalent to at least 15 credits and will do a doctoral research and thesis
equivalent to at least 45 credits. Thus, the students are required to complete at least a total of
45 credits of:

Core courses or electives (minimum) 15 credits
Thesis (minimum) 45 credits
Total 60 credits

- Scheme 2.2: For Bachelor degree graduates.

Students who are Bachelor degree graduate will complete a number of
coursework equivalent to at least 30 credits and will do a doctoral research and thesis
equivalent to at least 60 credits. Thus, the students are required to complete at least a total of
90 credits of:

Core courses 15 credits
Electives (minimum) 15 credits
Thesis (minimum) 60 credits

Total 90 credits

In addition, all students are strongly encouraged to undertake the courses
Environmental Engineering Seminar I, II, Il or IV (432575-432578) everytime these courses
are offered.



17.3 List of Courses

List of courses offered by the School of Environmental Engineering is given as
follows. (Note: Numbers following the course indicate number of credits divided into lecture
hours, laboratory hours, and self-study hours.)

Core Courses

432501 Environmental Engineering Chemistry 3 (3-0-6)
432502 Environmental Engineering Kinetics 3 (3-0-6)
432503 Engineering and the Environment 3 (3-0-6)
432504 Environmental Systems and Data Analysis 3 (3-0-6)
432505 Research Methodology for Environmental Engineering 3(2-3-4)
Electives

Environmental Engineering System
Water and Wastewater Engineering

432511 Water Treatment Processes and Design 3 (3-0-6)
432512 Wastewater Treatment Processes and Design 3 (3-0-6)
432513 Advanced Water and Wastewater Analysis 3 (2-3-4)
432514 Advanced Processes for Water and Wastewater Treatment 3 (3-0-6)
432515 Membrane Technology for Water and Wastewater Treatment 3 (3-0-6)
Air and Noise Pollution Engineering

432521 Air Pollution Control Engineering 3 (3-0-6)
432522 Indoor Air Quality Engineering 3 (3-0-6)
432523 Air Sampling and Monitoring 3 (3-0-6)
432524 Noise and Vibration Control Engineering 3 (3-0-6)

Industrial Environmental Management
Industrial Environmental Management

432531 Solid Waste and Hazardous Waste Management 3 (3-0-6)
432532 Industrial Waste Abatement and Management 3 (3-0-6)
432533 Management of Energy and Environment for Industry 3 (3-0-6)
432534 Environmental Management System 3 (3-0-6)
432535 Cleaner Technology and Waste Utilization 3 (3-0-6)
432536 Environmental Life Cycle Assessment 3 (3-0-6)
432537 Ecodesign 3 (3-0-6)

Environmental Technology
Environmental Transport Modeling

432541 Atmospheric Environment and Air Quality Modeling 3 (3-0-6)
432542 Water Quality Modeling and Management 3 (3-0-6)
432543 Groundwater Contamination and Pollutant Transport 3 (3-0-6)

Environmental Health Engineering

432551 Environmental Health Engineering 3 (3-0-6)
432552 Environmental Toxicology 3 (3-0-6)
432553 Environmental Engineering Microbiology 3 (3-0-6)
432554 Wetland Ecology , 3 (3-0-6)



Large-scale Environmental Management

432561 Environmental Monitoring and Assessment 3 (3-0-6)
432562 Environmental Socio-Economics and Laws 3 (3-0-6)
432563 Environmental Engineering Project Planning and Management 3 (3-0-6)
432564 Environmental Town Planning 3 (3-0-6)
432565 Environmental Remote Sensing and Graphical Information System 3 (2-3-4)
Others

432571 Special Topics in Environmental Engineering I 3
432572 Special Topics in Environmental Engineering II 3
432573 Independent Study I 3
432574 Independent Study II 3
432575 Environmental Engineering Seminar I 1(0-3-4)
432576 Environmental Engineering Seminar II 1 (0-3-4)
432577 Environmental Engineering Seminar III 1 (0-3-4)
432578 Environmental Engineering Seminar [V 1 (0-3-4)
432579 Graduate Co-operative Education 6
Thesis

432590 Master Thesis

432690 Doctoral Thesis

Note: The six-digit course number has the following meaning:

The first digit -
The second and third digits -

Engineering

the Institute code, i.e., 4 = Institute of Engineering.
the School code; i.e., 32 = School of Environmental

The fourth digit -
The fifth digit »

the level of study; 5 = master’s level, 6 = doctoral level
the subject group, i.e.,

0 = core course

1 and 2 = electives (environmental engineering system)
3 = electives (industrial environmental management)

The last digit

17.4 Study Plan

Master Degree Programs

4,5, and 6 = electives (environmental technology)

7 = others
9 = research theses
the course listing

Plan A Scheme Al: Research and thesis

Year 1*' Trimester cr. 2" Trimester cr. 3" Trimester cr.
1 Thesis 3 | Thesis 3 | Thesis 10
Total 3 Total 3 Total 10
2 | Thesis 10 | Thesis 10 | Thesis 9
Total 10 Total 10 Total 9

Total 45 credits




Plan A Scheme A2: Coursework with thesis

1% Trimester

2" Trimester

3" Trimester

Year cr. Ccr. cr.
432501 3 | 432504 3 | Elective 3
Env.Eng.Chem. Env.Sys.Dat.Ana.

1 432502 3 | 432505 3 | Elective 3
Env.Eng.Kin. Res.Met.Env.Eng.
432503 Eng.and Env] 3 | Elective 3 or
432575 1 432579 Grad. Co- 6
Env.Eng.Sem. I op.Edu.
Total 10 Total 9 Total 6
Thesis 7 | Thesis 7 | Thesis 7
2 | 432576 1
Env.Eng.Sem. Il
Total 8 Total 7 Total 7
Total 47 credits
Plan B: Coursework

Year 1% Trimester cr. 2" Trimester cr. 3" Trimester cr.
432501 3 |432504 3 | Elective 3
Env.Eng.Chem. Env.Sys.Dat.Ana.

1 432502 3 1432505 3 | Elective >
Env.Eng Kin. Res.Met.Env.Eng.
432503 Eng.and 3 | Elective x| or
Env.
432575 1 432579 Grad. Co- 6
Env.Eng.Sem. I op.Edu.
Total 10 Total 9 Total 6
Elective 3 | 432573 Ind.Study I 3 1432574 Ind.Study I | 3
2 | Elective 3 | Elective 3 | Elective 3
432576 1 Elective 3
Env.Eng.Sem. II
Total | Total 6 Total 9
Total 47 credits
Doctoral Degree Program
Scheme 1: Research and thesis
Year 1% Trimester cr. 2" Trimester cr. 3" Trimester cr.
1 Thesis 3 | Thesis 3 | Thesis 8
Total 3 Total 3 Total 8
2 | Thesis 8 | Thesis 8 | Thesis 8
Total 8 Total 8 Total 8
3 Thesis 8 | Thesis 8 | Thesis 6
Total 8 Total 8 Total 6

Total 60 credits




Scheme 2.1: For Master degree graduates

Year 1% Trimester cr. 2" Trimester cr. 3" Trimester cr.
Core course or 3 | Core course or 3 | Thesis 7
elective elective

1 Core course or 3 | Core course or 3
elective elective
Core course or 3
elective
432575 1
Env.Eng.Sem. |
Total 10 Total 6 Total 7
Thesis 7 | Thesis 7 | Thesis 7
2 | 432576 1
Env.Eng.Sem. II
Total 8 Total 7 Total 7
Thesis 7 | Thesis 7 | Thesis 3
3 | 432577 1
Env.Eng.Sem. III
Total 8 Total 7 Total 3
Total 63 credits
Scheme 2.2: For Bachelor degree graduates.

Year 1* Trimester cr. 2" Trimester cr. 3™ Trimester cr.
432501 3 | 432504 3 | Elective 3
Env.Eng.Chem. Env.Sys.Dat.Ana.

1 432502 3 | 432505 3 | Elective 3
Env.Eng.Kin. Res.Met.Env. Eng.
432503 Eng.and 3 | Elective 3 or
Env.
432575 1 432579 Grad. Co- 6
Env.Eng.Sem. | op.Edu.
Total 10 Total 9 Total 6
Elective 3 | Thesis 8 | Thesis 8
2 Elective 3
432576 1
Env.Eng.Sem. Il
Total 7 Total 8 Total 8
Thesis 8 | Thesis 8 | Thesis 8
3 | 432577 1
Env.Eng.Sem. III
Total 9 Total 8 Total 8
Thesis 8 | Thesis 8 | Thesis 4
4 | 432578 1
Env.Eng.Sem. IV
Total 9 Total 8 Total 4

Total 94 credits
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17.5 Course Description
432501 Environmental Engineering Chemistry 3 (3-0-6)
Prerequisite: None
Course Description

Advanced chemical principles for environmental engineering applications, including
reaction thermodynamics, equilibria of acid-base, precipitation, oxidation-reduction and
chemical complexation as related to natural aquatic, atmosphere, solid waste, soil and
pollution control processes. Advanced computational techniques for defining and predicting
the behavior of chemical systems.
Course outline

1. Introduction (2 hours)
- Composition of several types of water with respect to physical and chemical
properties
- Methods of expressing concentration
2. Introduction to chemical kinetics (3 hours)

- The rate law and reaction mechanisms
- Effect of temperature on reaction rate and catalysis
3. Chemical equilibrium (3 hours)
- Thermodynamics of chemical equilibrium
- Enthalpy and temperature dependence of the equilibrium constant
- Non-ideal behavior of ions in solution
4. Acid-base chemistry (6 hours)
- A general approach on equilibrium calculations
- Graphical procedure for equilibrium calculations (pC-pH diagrams)
- pH buffers and buffer intensity
- The carbonate system, including acidity, alkalinity, and hardness
5. Precipitation and dissolution chemistry (3 hours)
- Equilibrium calculations and graphical representation
- Effect of complexation on solubility
6. Major constituents in natural waters and water supplies (3 hours)
- Chlorides
- Iron and manganese
- Fluoride
- Sulfate
7. Oxidation-reduction chemistry (3 hours)
- Redox stoichiometry and equilibria
- Redox reactions associated with biomass production
- Graphical representation, including pe-pC and pe-pH diagrams
8. Types of oxygen demands in the water environment (3 hours)
- Dissolved oxygen (DO).
- Biochemical oxygen demand (BOD)
- Chemical oxygen demand (COD)

9. Water disinfectants (2 hours)
- Chlorine
- Other means used for water disinfection

10. Chemistry for atmospheric (4 hours)

- Atmospheric composition
- Atmospheric photochemistry

11. Chemistry of soil (2 hours)
- Chemical characteristics of soil
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- Soil pollutants
12. Chemistry of solid waste (2 hours)
- Chemical properties of solid waste

432502 Environmental Engineering Kinetics 3 (3-0-6)
Prerequisite: None
Course Description

Analyses of chemical and biological kinetics commonly occurring in the environment
and used in engineering processes. Consideration of contaminant transformation in natural
aqueous systems and during water and wastewater treatment. The dynamics of pollutant
transfer in biogeochemical systems of the earth. Quantitative functional relationships of
pollutant transfer between media.
Course outline

1. Fundamentals of reaction engineering (3 hours)
- Stoichiometry, reaction rates, and mass balance equations
2. Reaction rate expressions (6 hours)

- Elementary and non-elementary reactions
- Dependence of reaction rate constants on temperature
3. Reactor engineering design (6 hours)
- Single and multiple reactors
- Reactors with recycle

4. Analysis of reaction rate data (6 hours)
- Differential and integral methods
5. Reactors with non-ideal flow (6 hours)

- Flow characteristics of non-ideal reactors
- Modeling of non-ideal reactors

6. Kinetics of biochemical operations (3 hours)
- Enzyme kinetics
- Factors affecting kinetics

7. Modeling of ideal biochemical reactors (6 hours)
- Continuous stirred tank reactors with and without cell recycle

432503 Engineering and the Environment 3 (3-0-6)
Prerequisite: None
Course Description

Broad range of topics for environmental engineering as well as courses related to
engineering design, sustainable development, and environmental policy. Basic tools for
managing pollutants in the environment, including prevention, detection, and remediation
strategies. Applications in different engineering domains. Environmental problem solving.
Course outline

1. Introduction (1 hour)
2. Overview of environmental issues (2 hours)
- Global scale

- Regional scale
- Local scale
3. Technologies design for the environment (12 hours)
- Automobile and the environment
- Batteries and the environment
- Electric power plants and the environment
- Refrigeration and the environment
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- Life cycle assessment
4. Modeling environmental processes (12 hours)
- Controlling urban smog
- PCBs in the aquatic environment
- Human exposure to toxic metals
- CFCs and the ozone hole
- Global warming and the greenhouse effect
5. Topics in environmental policy analysis (9 hours)
- Economics and the environment
- Risk assessment and decision analysis
- Environmental forecasting

432504 Environmental Systems and Data Analysis 3 (3-0-6)
Prerequisite: None
Course Description

Statistical characterization of data. Distributions of environmental data. Identification
of environmental system changes using quality assurance and control charts; and outlier
identification. Limit of detection and treatment of censored data. Hypothesis testing of
environmental data. Correlation and regression analysis. Nonparametric procedures.
Experimental design for environmental systems. Application of statistical analysis software.
Course outline

1. Statistical characterization of data (3 hours)
2. Distributions of environmental data (3 hours)
3. Identification of environmental system changes (3 hours)

- Quality assurance and control charts
- Identifying data outliers

4. Limit of detection and treatment of censored data (3 hours)
5. Hypothesis testing of environmental data (6 hours)
6. Correlation and regression analysis (6 hours)
7. Nonparametric procedures i (3 hours)
8. Experimental design for environmental systems (3 hours)
9. Application of statistical analysis software (6 hours)
432505 Research Methodology for Environmental Engineering 3(2-3-4)

Prerequisite: None
Course Description

Course covering both theoretical and laboratory aspects. Lectures consist of principles
and research methodology for environmental engineering and science, research planning,
preparation of research proposal, literature review, data analysis, presentation techniques,
writing of research report, results evaluation, and research article. Laboratories cover
standard and advanced analytical techniques for environmental quality measurement. Each
semester, environmental engineering project(s) is selected as a case study. The project(s),
which lasts three weeks (9 hours), is conducted according to the following steps: research
methodology, research planning, sampling procedures, analytical, result evaluation,
presentation, and report writing.
Course outline

Lectures
1. Principles and research methodology for environmental engineering
and science (2 hours)
2. Research planning (4 hours)
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3. Preparing of research proposal (2 hours)

4. Literature review techniques for environmental engineering science (4 hours)
5. Data analysis (4 hours)
6. Presentation techniques (2 hours)
7. Principle of research report writing (2 hours)
8. Result evaluation (2 hours)
9. Research article writing (2 hours)
Laboratories
1. Basic techniques for environmental quality of monitoring (3 hours)
2. Advanced analytical instruments for environmental quality (6 hours)
- Gas Chromatography,

- Atomic Absorption Spectrophotometer
- High Performance Liquid Chromatography
- Inductively Coupled Plasma Spectrometer
- Other selected instruments
3. Environmental engineering project (9 hours each)
- Wastewater analysis
- Water quality analysis
- Biological analysis
- Air Monitoring and sampling
- Solid waste analysis
- Soil analysis

432511 Water Treatment Processes and Design 3 (3-0-6)
Prerequisite: 432501 or consent of the School
Course Description

Fundamental and applications of physical/chemical processes in water treatment
systems. Treatment processes includes mixing, equalization, coagulation and flocculation,
sedimentation, filtration, disinfection, adsorption, and ion exchange. Planning and design of
water supply systems; raw water intake, water treatment operations/processes, and
transmission and distribution systems.
Course outline

1. Introduction (1 hour)
- Treatment objectives and design considerations
2. Pre-design procedures (2 hours)

- Population projection and water demand estimate
- General design criteria
3. Raw water acquirement (3 hours)
- Selection of raw water
- Raw water transmission
4. Water distribution (6 hours)
- Network design
- Computer aided design
5. Plant siting and facility design (3 hours)
6. Operation and process design (12 hours)
- Flow measurement, chemical feeding, mixing
- Flocculation and coagulation
- Sedimentation
- Filtration
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- Disinfection

- Hardness removal and ion exchange

- Carbon adsorption
7. Process control (3 hours)
8. Operation and maintenance (3 hours)
9. Financial considerations (3 hours)

432512 Wastewater Treatment Processes and Design 3(3-0-6)
Prerequisite: 432502 or consent of the School
Course Description
Design of sewers, pumps and pumping stations. Design of physical, chemical, and
biological wastewater treatment processes. Unit processes for biological treatment including
suspended- and attached-growth systems, pond systems, and anaerobic systems. Design of
facilities for treatment and disposal of sludge.
Course outline
1. Basic design steps and sources and quantities of wastewater (3 hour)
- Design objectives and goals
- Sources of wastewater and its characteristics

2. Review of hydraulics (3 hours)
- Open channel flow and flow in pipes
- Hydrology

3. Design of wastewater collection and storm water drainage systems (3 hours)

- Combined sewer overflow
- Separate systems
4. Wastewater characteristics and treatment objectives (3 hours)
- Physical, chemical, and biological characteristics
- Regulations for the discharge of treated effluents
5. Plant siting and unit processes (3 hours)
- Facility design
6. Design of pre-treatment and primary treatment (6 hours)
- Pumping
- Grit separation
- Equalization
- Sedimentation
7. Design of secondary treatment (12 hours)
- Biochemical reactions
- Pond treatment
- Suspended-growth
- Attached-growth
- Anaerobic processes
8. Sludge treatment and disposal (3 hours)

432513 Advanced Water and Wastewater Analysis 3(2-34)
Prerequisite: 432501 or taken concurrently or consent of the School
Course Description

Standard and advanced analytical techniques for measuring water quality and
efficiencies of water and wastewater treatment processes. Course covers both theoretical and
laboratory aspects of standard methods and advanced techniques for trace metal and organic
analysis. In laboratory session, eight or nine laboratories, each of which lasts three hours, are
selected to study.
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Course outline
Lectures
1. Sampling procedures
- Grab and composite samplings
- Statistical calculations
2. Basic concepts of quantitative chemistry
- Gravimetric and volumetric analysis
- Colorimetry
3. Instrumental methods of analysis
- Optical methods
- Electrical methods
- Chromatographic methods
Laboratories
1. Gravimetric methods
- Solids analysis
2. Methods of optical analysis
- Colorimetry and Beer’s law.
- Analysis of phosphate.
- Analysis of fluoride.
- Determination of turbidity.
3. Acid-base reactions
- Acid-base titration and indicators.
- Alkalinity and the carbonate system
- Buffer design and intensity
4. Complexation reactions
- Hardness and calcium determination
- Chelation and analysis of iron
- Determination of chloride
5. Precipitation reactions
- Solubility product determination
6. Oxidation-reduction reactions
- Chemical oxygen demand.

- Kjeldahl nitrogen and organic nitrogen

- Reactions of chlorine with ammonia
- Biochemical oxygen demand
7. Multiphase systems
- Solubility of dissolved oxygen
- Adsorption on activated carbon
- Stability of colloids in turbid water

(4 hours)

(10 hours)

(10 hours)

- Distribution of an organic acid between water and an organic solvent

8. Chemical kinetics

- Kinetics of the perdisulfate-iodide system

- Kinetics of pyrophosphate hydrolysis
- Kinetics of ferrous iron oxidation

432514 Advanced Processes for Water and Wastewater Treatment
Prerequisite: 432511 and 432512 or consent of the School

Course Description

3 (3-0-6)

New technologies in water and wastewater treatment operations with emphasis on
expansion of design capacity of existing units; removal of organics from drinking water,
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nitrogen and phosphorus removal; advanced methods of organic carbon removal, dissolved
inorganic removal; technologies for reuse and recycle of treated effluent.
Course outline

1. Need for advanced water and wastewater treatment (3 hours)
- Effluent objectives

Advanced water treatment

2. Special topics of hydraulics in water treatment processes (6 hours)

- Rapid mixing and flow distribution
- Currents and short circuiting in sedimentation tanks
- Special hydraulic head losses
3. Innovative processes in water treatment (6 hours)
- Solid-contact processes
- Disinfection other than chlorination
- Removal of iron and manganese
Advanced wastewater treatment

4. Advanced physical processes in wastewater treatment (9 hours)
- Filtration and microscreening
- Air stripping
- Membrane processes

5. Advanced chemical processes in wastewater treatment (6 hours)

- Ion exchange and carbon adsorption
- Other chemical aspects on wastewater treatment
6. Advanced biological processes in wastewater treatment (6 hours)
- Removal of nutrients (nitrogen and phosphorus)
- Membrane bioreactors
- Constructed wetlands

432515 Membrane Technology for Water and Wastewater Treatment 3 (3-0-6)
Prerequisite: None
Course Description _

Introduction to membrane technology; comparison of various membrane types and
configurations; recent development in membrane technology; microfiltration, ultrafiltration,
nanofiltration and reverse osmosis; membrane bioreactor and its application in wastewater
treatment systems; scale-up operation of membrane systems, membrane cleaning, anti
fouling techniques; experimental demonstration; design of membrane systems; case studies.
Course outline

1. Overview of membrane technology (3 hours)

- Development of membrane technology
- Performance limits
- Membrane materials and membrane structure
- Quality productivity and life
2. Membrane technology (9 hours)
- Membrane technology basics
- Packaging membrane
- Process characterization
3. Feasibility, scale-up and design (9 hours)
- System basics
- System design
- Operational considerations
4. Membrane cleaning and fouling (6 hours)
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- Foulants and Fouling
- Fouling remedies
5. Water and wastewater treatment (9 hours)
- Membrane approach to water and wastewater treatment
- Membrane bioreactor
- Application of membrane in biological treatment

432521 Air Pollution Control Engineering 3 (3-0-6)
Prerequisite: None
Course Description

Basic concepts of gases, motion of airborne particles, fundamentals of particulate
emission control, cyclones, fabric filters, wet scrubbers, electrostatic precipitators, control of
volatile organic compounds (VOCs), adsorption, incineration, absorption, selection of air
pollution control devices for industrial application
Course outline

1. Basic concepts of gases (3 hours)
2. Motion of airborne particles (3 hours)
3. Fundamentals of particulate emission control (3 hours)
4. Cyclones (3 hours)
5. Fabric filters (3 hours)
6. Wet scrubbers (3 hours)
7. Electrostatic precipitators (3 hours)
8. Control of volatile organic compounds (VOCs) (3 hours)
9. Adsorption (3 hours)
10. Incineration (3 hours)
11. Absorption (3 hours)
12. Selection of air pollution control devices for industrial application (3 hours)
432522 Indoor Air Quality Engineering 3 (3-0-6)

Prerequisite: None
Course Description

Fundamentals of indoor air quality. Heating, ventilation, and air conditioning
(HVAC) systems. Sources, effects, measurement, and control of indoor air pollutants:
volatile organic pollutants, inorganic gaseous pollutants, heavy metals, respirable
particulates, bioaerosols, and radon. Absorption and adsorption processes for indoor air
pollution control. Indoor air quality modeling.
Course outline

1. Fundamentals of indoor air quality (3 hours)
2. Heating, Ventilation, and Air Conditioning (HVAC) Systems (6 hours)
3. Sources, effects, measurement, and control of indoor air pollutants (15 hours)

- Volatile organic pollutants

- Inorganic gaseous pollutants
- Heavy metals

- Respirable particulates

- Bioaerosols

- Radon
4. Absorption and adsorption processes for indoor air pollution control (6 hours)
5. Indoor air quality modeling (6 hours)
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432523 Air Sampling and Monitoring 3(3-0-6)
Prerequisite: None
Course Description

Basic theory of gas. Measuring devices for gas volume, flow rate, and velocity. Flow
moving and controlling devices. Air pollutant collection principles. Air sampling and
monitoring for gaseous pollutants and particulate matter. Stack sampling methods. Air
quality monitoring design.
Course outline

1. Basic theory of gas (3 hours)
2. Measuring devices for gas volume, flow rate, and velocity (3 hours)
3. Flow moving and controlling devices (3 hours)
4. Air pollutant collection principles (3 hours)
5. Air sampling and monitoring for gaseous pollutants (6 hours)
6. Air sampling and monitoring for particulate matter (6 hours)
7. Stack sampling methods (6 hours)
8. Air quality monitoring design (6 hours)
432524 Noise and Vibration Control Engineering 3(3-0-6)

Prerequisite: None
Course Description

Theory of sound and vibration. Noise and vibration measurement. Effects of noise
and vibration. Sound-absorbing and insulating materials. Design for noise control systems.
Reducing noise and vibration from various sources. Mathematical models for evaluating
community response to noise. Related laws and regulations. Case studies and projects.
Course outline

1. Theory of sound and vibration (3 hours)
2. Noise and vibration measurement (3 hours)
3. Effects of noise and vibration (3 hours)
4. Sound - absorbing and insulating materials (3 hours)
5. Design for noise control systems (6 hours)
6. Reducing noise and vibration from various sources (3 hours)
7. Mathematical models for evaluating community response to noise (6 hours)
8. Related laws and regulations (3 hours)
9. Case studies and projects (6 hours)
432531 Solid Waste and Hazardous Waste Management 3(3-0-6)

Condition: Consent of the school
Course Description
Analysis of the sources, quantities, and characteristics of solid waste and hazardous
waste; environmental and health effects; laws and regulations; establishment and operation of
collection and transportation systems; material recovery system; processing and treatment,
waste disposal; remediation of contaminated sites.
Course outline
1. Introduction (3 hours)
- Development of solid and hazardous waste management
- Environmental laws and regulations
Solid Waste Management

2. Sources, composition and characteristics of solid wastes (3 hours)
3. Resource, conservation and recovery (3 hours)
4, Treatment and disposal (6 hours)
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- Landfill
- Incineration
- Composting
Hazardous Waste Management
5. Characteristics of hazardous wastes (3 hours)
- Generation
- Identification
- Sampling and analysis
6. Transportation of hazardous wastes (3 hours)
7. Hazardous waste minimization and environmental audits (3 hours)
8. Hazardous waste treatment, storage and disposal (12 hours)
- Treatment and disposal alternatives
- Storage techniques
- Destruction techniques
- Stabilization and solidification techniques
- Land disposal techniques
- Case studies and selected topics

432532 Industrial Waste Abatement and Management 3(3-0-6)
Condition: Consent of the School
Course Description
Industrial processes and waste characteristics; thermal and radioactive wastes; in-
plant waste management; reduction, reuse, and recycling; effluent treatment unit processes;
operation and costs; regional approaches to industrial waste treatment.
Course outline
1. Source and characterization of industrial wastes (3 hours)
2. Laws and regulations (3 hours)
- Current laws and regulations
- Legislative trends and impacts
3. Planning criteria for industrial waste management (6 hours)
- Treatment objectives
- Pollution prevention program
- Engineering and economic considerations
4. Review of treatment processes (12 hours)
- Physical processes
- Chemical processes
- Biological processes
5. Field trip to selected industries (3 hours)
6. Selected topics of industrial wastes (6 hours)
- Textile industries
- Argo-industries
- Materials industries
- Chemical industries
7. Class presentation of term-papers (3 hours)

432533 Management of Energy and Environment for Industry 3(3-0-6)
Prerequisite: None
Course Description

Management methods for energy and environment. Energy situation and crisis in
global, regional, and local scales. Environmental impacts of energy project. Environmental
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management system tools. Alternative and renewable energy systems. Waste to energy
systems and their planning and analysis in economic aspects. Case studies and term projects.
Course outline
1. Introduction and orientation (1 hour)
2. Environmental impacts of energy generation projects (2 hours)
- Fossil fuel energy generation projects
- Alternative energy projects
3. Environmental management system tools (6 hours)
- Environmental impact assessment
- Material flow analysis
- Life cycle assessment
- Environmental performance metrics
4. Renewable energy systems (6 hours)
- Solar Energy
- Wind Energy
- Geothermal Energy
- Biomass & Bioenergy
- Fuel Cells
- Hydroelectricity
5. Co-generation system and energy technologies (6 hours)
6. Energy saving in industry (6 hours)
7. International policies on climate change (6 hours)
- Kyoto protocol
- Clean development mechanism
8. Case studies (3 hours)

432534 Environmental Management System 3(3-0-6)
Prerequisite: None
Course Description

Basic concepts of environmental management; environmental issues and priorities.
Environmental management approaches. Environmental standards and criteria setting.
Environmental indicators and indices. Environmental information systems. ISO and
environmental auditing. Environmental organization. Enforcement and economic aspects of
environmental control.
Course outline

1. Basic concepts of environmental management (3 hours)
2. Environmental issues and priorities (3 hours)
3. Environmental management approaches (3 hours)
4, Environmental standards and criteria setting (6 hours)
5. Environmental indicators and indices (6 hours)
6. Environmental information systems (3 hours)
7.1SO and environmental auditing (6 hours)
8. Environmental organization (3 hours)
9. Enforcement and economic aspects of environmental control (3 hours)
432535 Cleaner Technology and Waste Utilization 3(3-0-6)

Prerequisite: None
Course Description

Sustainable waste management; engineering principles of waste reduction, reuse, and
recycling; national policies for effluent resource utilization and protection; strategies for the
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environmental management of chains; closing industrial waste and resource cycles;
engineering applications and utilization of the reclaimed products; environmental impact of
the recycling processes; technology aspects of closing industrial cycles. Examples of waste
recovery as well as modification of industrial production process.
Course outline
1. Objectives and overview of cleaner technology (6 hours)
2. Resource protection policies in industry (6 hours)
- Cleaner production
- National policies for effluent resource utilization and protection
3. Strategies for the environmental management of chains (3 hours)
4. Closing industrial waste and resource cycles (9 hours)
- Regulatory measures
- System analysis
5. Technology aspects of closing industrial cycles (9 hours)
- Potentials of environmental biotechnology
- Advanced technologies for meeting reuse criteria
- Resource recovery and management
6. Class presentation of term-papers. (3 hours)

432536 Environmental Life Cycle Assessment 3(3-0-6)
Prerequisite: None
Course Description

Method of life cycle assessment of products and services. Law, regulations, and
standards involving life cycle assessment. Environmental performance evaluation. LCA
framework including goal and scope definition, life cycle inventory, life cycle impact
assessment, and life cycle interpretation. Use of software in LCA. Life cycle costing.
Course outline

1. LCA in perspective (3 hours)
2. Management of LCA projects: procedures (3 hours)
3. Goal and scope definition (3 hours)
4. Inventory analysis (6 hours)
5. Impact assessment (9 hours)
6. Interpretation (3 hours)
7. Areas of application of LCA (3 hours)
8. Life cycle costing (3 hours)
9. Environmental input-output life cycle assessment (3 hours)
432537 Ecodesign 3(3-0-6)

Prerequisite: None
Course Description

Integrated product policy- IPP; principles of green products; regulations and standards
of green products; criteria for green label products; design processes of green product for
sustainable development; design for manufacturing / design for assembly - DFM/DFA and
quality function deployment for environment - QFDE; and case studies and projects.
Course outline

1. Integrated product policy- IPP (6 hours)
2. Principles of green products (3 hours)
3. Laws and regulations for green products (3 hours)
4. Criteria for green label products (3 hours)
5. Design processes of green product for sustainable development (6 hours)
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6. Design for manufacturing / design for assembly — DFM/DFA (3 hours)

7. Quality function deployment for environment — QFDE (6 hours)
8. Case studies and projects (6 hours)
432541 Atmospheric Environment and Air Quality Modeling 3(3-0-6)

Prerequisite: None
Course Description

Chemical composition and physical phenomena of the atmosphere. Atmospheric
pollution and pollutants. Dispersion and transport of air pollutants. Effects of air pollution
and pollutants, such as atmospheric deposition, stratospheric ozone depletion, global
warming, and health and welfare effects. Meteorology of air pollution. Air quality models
and their application.
Course outline

1. The atmosphere (3 hours)
2. Atmospheric pollution and pollutants (6 hours)
3. Dispersion and transport of air pollutants (3 hours)
4. Effects of air pollution and pollutants (9 hours)

- Atmospheric deposition

- Ozone depletion

- Global warming

- Health and welfare effects

5. Meteorology of air pollution (3 hours)

6. Air quality models (6 hours)

7. Application of current air quality models (6 hours)
432542 Water Quality Modeling and Management 3(3-0-6)

Prerequisite : None
Course Description
Water resources and ecosystems. Waste load and total maximum daily load
principles. Sources of water pollution and types of wastes; assessment and modeling of water
quality in streams, lakes and groundwater; monitoring and management planning. Principles
and design of water quality monitoring network.
Course outline
1. Introduction (3 hours)
- Water uses and their quality
- Economic impacts of water quality
2. Legislation of water quality management (3 hours)
- Water quality criteria and standards
- Indicators for water quality criteria and standards

3. Waste load principles (3 hours)
- Waste load
- Total maximum daily loads
4. Water quality modeling and management of streams (9 hours)
5. Water quality modeling and management of lakes (6 hours)
6. Water quality modeling and management of groundwater resources (6 hours)
7. Design of water quality monitoring network (3 hours)

- Sampling schemes
- Sampling locations

8. Institutional planning and management issues (3 hours)
- Governmental and non-governmental organizations
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- Management and social issues

432543 Groundwater Contamination and Pollutant Transport 3(3-0-6)
Condition: Consent of the School
Course Description

The fundamental principles governing the movement of water and contaminants in
groundwater systems. Topics include physical properties of groundwater and aquifers,
principles and fundamental equations of porous media flow and mass transport, well
hydraulics and pumping test analysis, role of groundwater in the hydrologic cycle,
groundwater quality and contamination, and site remediation.
Course outline

1. Physical properties of groundwater (6 hours)
- Darcy law and equations of groundwater flow
2. Chemical properties of groundwater (6 hours)

- Chemical constituents and equilibria
- Ion exchange and adsorption
3. Flow nets (3 hours)
- Graphical construction of flow nets
- Numerical simulation of flow nets

4. Groundwater and hydrological cycle (3 hours)
- Steady-state hydrological budgets

5. Groundwater resources evaluation (6 hours)
- Analysis of pumping tests and measurement of groundwater parameters

6. Groundwater contamination (9 hours)

- Transport process
- Sources of contamination
7. Groundwater and geotechnical problems (3 hours)
- Landslides and slope stability
- Dam failures
- Inflows into excavation and tunnels

432551 Environmental Health Engineering 3(3-0-6)
Prerequisite: None
Course Description
Concepts on role of environmental factors in disease causation and on health;
application of engineering mitigation measures as well as management concepts in the
control and abatement of environmental health problems and hazards; role of environmental
health engineers in the provision of municipal health services.
Course outline
1. Basic concepts (6 hours)
- Environment: natural and human-made
- Health and disease
- Epidemiology: Interactions of host, pathogens and environment in disease
causation
- Design and Management of Environment for Optimal Health
- Environmental Health Engineering: Scope and Applications
2. Interrelationships of environmental factors and health (9 hours)
- Waterborne diseases
- Food-borne diseases
- Soil-borne diseases
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- Zoonosis and vector borne-diseases
- Air pollution
- Noise pollution
- Hazardous and toxic substances
- Radiation hazards
- Slums/housing problems: impact on physical and psychosocial health
3. Environmental engineering and mitigation measures (6 hours)
- Water and wastewater treatment
- Human wastes management
- Solid wastes management
- Rodent and insect vector control
- Noise pollution
- Noise abatements
- Hazardous and toxic wastes management
- Radiation protection
- Industrial health and safety
- Ergonomics and workplace standards
4. Municipal health services (6 hours)
- Organization and administration: position of environmental health engineers
- Roles and functions: role of environmental health engineers
- Financing of environmental health services
- Municipal health ordinances
5. Case studies and term paper presentations (9 hours)

432552 Environmental Toxicology 3(3-0-6)
Prerequisite: None
Course Description

Major environmental pollutants, contaminant fate and their sources from environment
such as agriculture, industry and human activities, and their impact on environment and
biota in ecosystem. Toxicology assessment principle and environmental monitoring.
Course outline

1. Introduction to environmental toxicology (3 hours)
2. Dose-response relationships (3 hours)
3. Distribution and storage of toxicants (3 hours)
4. Biotransformation (6 hours)
5. Plant, animal and human toxicity (3 hours)
6. Pollution in air, water, and soil (3 hours)
7. Risk assessment (6 hours)
8. Environmental toxicity testing (3 hours)
9. Environmental toxicity monitoring (3 hours)
10. Phytoremediation (3 hours)
432553 Environmental Engineering Microbiology 3(3-0-6)

Prerequisite: None
Course Description

Applied aspects of microbiology and biochemistry; microbial physiology,
metabolism, growth kinetics and energetics, and ecology as related to water and soil
environments.Microbial connections with environmental pollution and water quality control
processes.
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Course outline
1. Introduction (3 hours)
- Methods of microbiology
- Classification of microorganisms

2. Microbial metabolism (4 hours)
- Generation of ATP
- Biosynthesis

3. Microbial growth (6 hours)

- Definition and mathematical expression of growth
- Effect of environmental factors on growth
4, Microorganisms for geochemical changes (4 hours)
- Chemical cycles in the environment
- Influence of man on the biogeochemical cycles
5. Microorganisms as indicators and its roles in environment (4 hours)
6. Microbial pathogenicity (3 hours)
- Causal factors for transmission of diseases
- Parasites and pathogens
7. Man’s use of microorganisms (4 hours)
- Uses in industries
- Uses in environmental management
8. Waste management and bioremediation (8 hours)

432554 Wetland Ecology 3(3-0-6)
Prerequisite: None
Course Description
Wetlands definitions, types, classification, plant and animal structures, hydrology,
biogeochemistry, energy flow, biological adaptations to wetlands, human impacts, and
wetland regulations and management.
Course outline
1. Introduction to and overview of wetlands (6 hours)
- Review of basic ecology
- Wetland definitions, types, and classification
2. The wetland environment (6 hours)
- Wetland hydrology
- Wetland soils
3. Biological adaptations to wetlands (6 hours)
- Plant
- Animal
4. Ecological processes (6 hours)
- Wetland biogeochemical
- Energy flow in wetland

5. Wetland for wastewater treatment (6 hours)
6. Human impacts on wetlands (3 hours)
7. Wetland regulations and management (3 hours)

- Wetland regulations
- Wetland management

432561 Environmental Monitoring and Assessment 3(3-0-6)
Prerequisite: None
Course Description
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National EIA regulations and implementation. Planning and management of EIA
studies. Environmental indices and indicators of the affected environment. Prediction and
assessment of impacts on the environment concerning physical resources, biological
resources, human use, and quality of life. Decision methods for evaluation of alternatives.
Public participation in environmental decision-making. Social Impact Assessment (SIA).
Environmental monitoring schemes.

Course outline

1. National EIA regulations and implementation (3 hours)

2. Planning and management of EIA studies (3 hours)

3. Environmental indices and indicators of the affected environment (3 hours)

4. Prediction and assessment of impacts on the environment (15 hours)
- Soil

- Surface water and groundwater
- Air and noise
- Biological environment

- Human use
- Aesthetics, culture, and socio-economics
5. Decision methods for evaluation of alternatives (3 hours)
6. Public participation in environmental decision-making (3 hours)
7. Social Impact Assessment (SIA) (3 hours)
8. Environmental monitoring schemes (3 hours)
432562 Environmental Socio-Economics and Laws 3(3-0-6)

Prerequisite: None
Course Description

Ecosystem as the axis for humans, social, and environments interconnection;
environmental and social impacts associated with economic development; organization of
global environments for sustainable development; environmental issues as the non-tariff
barrier in the world trade; policies, laws, and enforcement of environmental laws; roles of
local administration in environmental management; economic measures for prevention and
resolution of environmental problems.
Course outline

1. Ecosystem as the axis for humans, social, and environments

interconnection (3 hours)
2. Environmental and social impacts associated with economic development (3 hours)
3. Organization of global environments for sustainable development (6 hours)
4. Environmental issues as the non-tariff barrier in the world trade (6 hours)
5. Policies, laws, and enforcement of environmental laws (6 hours)
6. Roles of local administration in environmental management (3 hours)
7. Social and public participation for the environmental good government (3 hours)
8. Economic measures for prevention and resolution of environmental

problems (3 hours)
9. Case study: Business and “Environmental Socio-Economics and Laws” (3 hours)

432563 Environmental Engineering Project Planning and Management 3(3-0-6)
Prerequisite: None
Course Description

Environmental engineering and environmental management projects in small,
medium, and large scales. Project characteristics and strategic planning. Project
implementation includes feasibility study, master plan, detailed design, pre-planning and
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management of on-going projects, financing, scheduling, and project controlling. The topics
also include quantity of work, risk assessment, team design, and performance factors.
Computer-aided tool for project management. Case studies.

Course outline

1. Projects and project management (3 hours)
2. Value management (3 hours)
3. Project appraisal and risk management (3 hours)
4. Project management and quality (3 hours)
5. Environmental engineering project and management (6 hours)
6. Project finance (3 hours)
7. Cost estimating in contracts and projects (3 hours)
8. Project stakeholders (3 hours)
9. Planning (3 hours)
10. Project control (3 hours)
11. Project organization design and structure (3 hours)
432564 Environmental Town Planning 3(3-0-6)

Prerequisite: None
Course Description

Review of current regulations pertinent to town planning at the national and
provincial levels.Visions and goals of town planning and development.Principles and rules of
community setting in association with commercialized and industrialized areas.Tendency of
environmental problems in town planning and development. Planning of public utilities
essentially required for establishing communities.Town planning by considering the
environmental issues.Case studies and projects.
Course outline

1. Review of current regulations pertinent to town planning at the

national and provincial levels (6 hours)

2. Visions and goals of town planning and development (3 hours)
3. Principles and rules of community setting in association with

commercialized and industrialized areas (6 hours)

4. Tendency of environmental problems for town planning and development (3 hours)
5. Planning of public utilities essentially required for establishing

communities (6 hours)
6. Town planning by considering the environmental issues (6 hours)
7. Case studies and projects (6 hours)

432565 Environmental Remote Sensing and Graphical Information System 3(2-3-4)
Condition: Consent of the School
Course Description

Potential of data capture to a GIS from remotely sensed images that may be used as
an interdisciplinary approach to spatial decision-making and problem solving for
environmental planning. Lectures provide the theoretical background of electromagnetic
radiation, pre-processing and classification techniques. Laboratory and exercises guide
through the necessary steps of processing remote sensing data to classify environmental data
and the application of GIS in local, regional, and global scales.
Course outline
Lectures

1. Introduction (2 hours)

- Remote sensing
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- Electromagnetic radiation

2. Sensors and platform (2 hours)
3. Satellite data products (2 hours)
4. Image interpretation (2 hours)
5. Digital image processing (2 hours)
6. Application of remote sensing (4 hours)
7. Geographic information system (2 hours)
8. GIS data (2 hours)
9. Spatial data analysis (2 hours)
10. GIS application (4 hours)
Laboratories

1. Digital image processing 1

2. Digital image processing 2

3. Land cover

4. Database searching

5. Applications of remote sensing 1
6. Applications of remote sensing 2
7. Spatial data analysis

8. Applications of GPS

9. Applications of GIS 1

10. Applications of GIS 2

432571 Special Topics in Environmental Engineering I 3
Prerequisite : None
Course Description

Lectures and discussions on topics pertinent to the broad field of environmental
engineering that are not offered in any courses.

432572 Special Topics in Environmental Engineering II 3
Prerequisite : 432571
Course Description

Lectures and discussions on topics pertinent to the broad field of environmental
engineering that are not offered in any courses.

432573 Independent Study I 3
Condition: Consent of the School
Course Description

A self-study specific topic under the supervision of the instructor. A report and a
presentation are required.

432574 Independent Study II 3
Prerequisite : 432573 or taken concurrently or consent of the School
Course Description

A self-study specific topic under the supervision of the instructor. A report and a
presentation are required.

432575 Environmental Engineering Seminar I 1(0-3-4)
Prerequisite : None
Course Description
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Detailed study and group discussions of current literature and graduate research
projects pertinent to the broad field of environmental engineering. Environmental experts
from governmental and private sectors will be invited to give the presentation.

432576 Environmental Engineering Seminar II 1(0-3-4)
Prerequisite : 432575
Course Description

Detailed study and group discussions of current literature and graduate research
projects pertinent to the broad field of environmental engineering. Environmental experts
from governmental and private sectors will be invited to give the presentation.

432577 Environmental Engineering Seminar II1 1(0-3-4)
Prerequisite : 432576
Course Description

Detailed study and group discussions of current literature and graduate research
projects pertinent to the broad field of environmental engineering. Environmental experts
from governmental and private sectors will be invited to give the presentation.

432578 Environmental Engineering Seminar IV 1(0-3-4)
Prerequisite : 432577
Course Description

Detailed study and group discussions of current literature and graduate research
projects pertinent to the broad field of environmental engineering. Environmental experts
from governmental and private sectors will be invited to give the presentation.

432579 Graduate Co-operative Education 6
Condition: Consent of the School
Course Description

The student is required to work as a full time staff at a business firm or a non-
business institution for a period of one trimester. The student selects the business firm or the
non-business institution by the consent of the school. An engineering project will be selected
and implemented by the student, who is responsible for both the full time job and the
engineering project assignments. The project must be agreed upon by the graduate co-
operative education advisor and the business firm or the non-business institution. The project
may be in the field of water and wastewater treatment, waste treatment and management,
waste minimization, pollution control, data collection and analysis for environmental
engineering works, planning and design of environmental engineering projects, cleaner
technology implementation, etc. Upon the completion of the project, the student will submit
a report and give a presentation to the business firm or non-business institution and the
academic staff for evaluation. The performance of the student is evaluated by both the
academic advisor and job supervisor.

432590 Master Thesis
Condition: Consent of the School
Course Description

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Master degree. Credits vary in accordance with the requirements stated
in the SUT Graduate Studies Regulation
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432690 Doctoral Thesis
Condition: Consent of the School
Course Description

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Doctoral degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies.

18. Curriculum Quality Assurance

Curriculum Quality assurance conforms the Education Quality Assurance System of
the Suranaree University of Technology (centralization)

19. Curriculum Revision

The assessment of the curriculum will be undertaken every 5 years from the
expectation of both the employing corporations and the graduates, including the analysis of
the academic trend and the career and employment opportunities in order to amend the
curriculum to meet the satisfaction and requirement of the graduate employers and the
country.
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Assist. Prof. Dr. Sudjit Karuchit

1992 B. Eng. (Environmental Engineering), Chulalongkorn University.
1994 M. Eng. (Environmental Engineering), Asian Institute of Technology.
2001  Ph.D. (Environmental Engineering), lllinois Institute of Technology.

1. Chair, School of Environmental Engineering, Suranaree University of
Technology.
2. Academic Committee Member, The Environmental Engineering Association
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’ Work Experiénces: 1994 - 1995 Environmental Engineer, Team Consulting Engineer, Co.Ltd.
S —— 1995 -1995  Faculty Member, Department of Environmental Engineering,
Faculty of Engineering, Chulalongkorn University.
1998 - 2001 Research/Teaching Assistant, Department of Chemical and
Environmental Engineering, lllinois Institute of
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2001 - Present Faculty member, School of Environmental Engineering,
Suranaree University of Technology
2004 - Present Assistant Professor, School of Environmental Engineering,
Suranaree University of Technology
Chair, School of Environmental Engineering, Suranaree
University of Technology
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- (2) 7 published articles in national journal and conference proceedings.

(3) Head of 3 governmental funded research projects (total budget 493,100
Bahts).

(4) Reviewer of 9 articles in the Sixth National Environmental Engineering
Conference, 2007
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Education:

Present Position:

Administrative Experiences:

Research Interests:
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Deputy Director, Technopolis, SUT.

Acting Chair, Scheol of Environmental Engineering,

Institute of Resources Technology, SUT.
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The 12" World Conference on Cooperative Education - WACE,
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- Professional Associations:

Honors:

2000 Empowering University- Small/ Medium Enterprise Partnerships:
Living Together in a Global Village, Surabaya, Indonesia

2000 Regional Conference on Cooperative Education, Japan

1999 The 11 World Conference on Cooperative Education - WACE
USA.

1998 Acid Rain Emissions and Reduction,
King Mongkut's University of Technology

1998 Environmental Acoustics Codes Standards & Regulation,
Chulalongkorn University

1997 Action Plan for Water Quality & Water Resources Management
in the North-eastern, Thailand

1996 Environmental Management System 1SO 14000:
Impact on Thai Industrials

1996 World Conference Management Consultants, Japan

1994 The Friendship Program for the 21st Century,
Japanese International Cooperation Agency (JICA)

1993 The 6™ International Congress on Noise as a Public
Health Problem (NOISE & MAN'93), France

1991 International Workshop on Noise Evaluation
Muroran Inst. of Tech., Japan

1990 Housing Seminar in Commemoration of the International

Year of Shelter for the Homeless- IYSH,
Japan Housing Association
1988 Intensive Japanese Language Course, Hokkaido Univ., Japan

The Association of Siamese Architect on the Royal Patronage (ASA)
The Environmental Engineering Association of Thailand (EEAT)
Suranaree University of Technology Association

Thai Association for Cooperative Education (TACE)

1983 . KMITL's Academic Scholarship for the student who got the
highest GPA

1988-1994 : Scholarship for Graduate Program, the Ministry of Education,
Science and Culture of Japan

1993 . Best Poster Award, the 6th International Congress on

Noise as a Public Health Problem, Nice, France
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Dr. Jareeya Yimrattanabovorn

~ Education and Competence: 1990 B Sc. (Sanitary Science), Mahidol University, Bangkok, Thailand
PR—— - ' 1994  M.Sc. (Environmental Science) Chulalongkorn University, Bangkok,
Thailand
2000 M.Sc.(Environmental Chemistry) Kochi University, Japan
2003 Ph.D.(Environmental Technology) Ehime University, Japan

1990-991 Sanitary scientist, Saha Farm Ltd., Bangkok, Thailand

1994 Research Assistant, Institute of Environmental Research,
Chulalongkorn University, Bangkok, Thailand
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1997-present Lecturer, School of Environmental Engineering, Institute of
Engineering, Suranaree University of Technology, Nakhon

Ratchasima, Thailand
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1.3 Study on the efficiency of water supply system of Naresuan University, 1994
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Charcoal in a Tertiary Treatment System for Domestic System. 4th Annual Conference of The
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2. Lecturer, School of Environmental Engineering, Institute of Engineering,

Suranaree University of Technology.

1990-1993

1993-1994

2000-2003

1994-Present

2005-Present

Aggie Consult Co.,Ltd., Bangkok, Thailand
Position Held: Environmental Engineer

“M.K. Real Estate PLC., Bangkok, Thailand

Position Held: Project Engineer

Multi-Life Cycle Engineering Research Center, NJIT, USA
Position Held: Research Assistance

School of Environmental Engineering, Suranaree University of
Technology, Nakornratchasima, Thailand

Position Held: Instructor

Suranaree  Environmental Technology Research and
Consulting Unit, School of Environmental Engineering,
Suranaree University of Technology, Nakornratchasima,

Thailand
Position Held: Head

(1) Teaching graduate and undergraduate courses.
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2) Conducting several researches in environmental engineering field.
3) Five published proceedings and papers.
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School of Environmental Engineering,
Institute of Engineering,

Suranaree University of Technology
111 University Avenue, Muang Distric,
Nakhon Ratchasima 30000

Tel: 0 4422 4457 FAX: 0 4422 4606

boonchai@sut.ac.th
AS.UTUTE FAATIADES
Dr. Boonchai Wichitsathian

Educaﬁ°n7ﬁiid"CQl}}I;gtevhce?;z 1991  B.Sc. (Industrial Chemistry), King Mongkut's Institute of Technology
B Thonburi
1994 M.Sc. (Environmental Technology), King Mongkut's Institute of
Technology Thonburi
2004 D.Tech.Sc. (Environmental Engineering), Asian Institute of Technology

~ PresentPosition: 4 pepyty Director, Center for Library Resources and Educational Media,
Suranaree University of Technology.
2. Lecturer, School of Environmental Engineering, Institute of Engineering,

Suranaree University of Technology.

';/,;"‘\Yg&;ikExperiences: : 1991 - 1993 Project coordinator officer of the Asian-Canada Project.
SR ' “971993-1996  Environmental engineer of Engineering Consultant and Supply
Co,, Ltd and Thai-Euro Plastic Industrial Co., Ltd.

\/a'dgmic';Works: (1) Nine national and international published research works.
- (2) Two completed research reports.
(3) Academic services on environmental engineering.
(4) Curriculum Drafting Committee on Environmental Engineering, Suranaree
University of Technology.
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APPENDIX D

COURSE TITLE IN THAI



Course title in Thai

AT %mmﬁqnqm Fanwilng
432501 | Environmental Engineering Chemistry e .
432502 | Environmental Engineering Kinetics AaumaRFAINITNAIIAEeN
432503 | Engineering and the Environment FAanssuuazAuanda
432504 | Environmental Systems and Data Analysis nqiﬁlﬂ?q:ﬁﬁaHaLLa:T:uuﬁqmmﬁau
432505 | Research Methodology for Environmental suflARMSed AN ITNAnAR e
Engineering
432511 | Water Treatment Processes and Design NTLUAUNITULAYNNTDANULLIT LU
ﬂmmwfn
432512 | Wastewater Treatment Processes and Design NTLAUNNTUAS NI BNLLLT UL AT
e
432513 | Advanced Water and Wastewater Analysis NIRATITTN ua:ﬁmaﬂ%uzg‘q
432514 | Advanced Processes for Water and Wastewater m:mumsﬁqﬁmﬁqua:ﬁmﬁa%uqq
Treatment i} ]
432515 | Membrane Technology for Water and walulagwniusudmiunistinimiuasi
Wastewater Treatment A
432521 | Air Pollution Control Engineering AAINITHNTAILANNANEEINIA
432522 | Indoor Air Quality Engineering AAqnssnANINaINIANE lUE NS
432523 | Air Sampling and Monitoring NAAUFAIBENUALATIARARTNATINN
2INA
432524 | Noise and Vibration Control Engineering AAINTINNITAILANALITUNIULAZNNS
| duaniion
432531 | Solid Waste and Hazardous Waste Management n3dANsyaat LAz BR LS URTIE
432532 | Industrial Waste Abatement and Management | nrsaauaznsdanisueaidagnamnasy
432533 | Management of Energy and Environment for T A
Industry HAAUNITN
432534 | Environmental Management System SLUUN3ANNT ARG BN
432535 | Cleaner Technology and Waste Utilization walulatiarerauaznisfulselumiannues
A
432536 | Environmental Life Cycle Assessment naUssfiunas AR Iadan
432537 | Ecodesign NNFBANULLLTINNA
432541 | Atmospheric Environment and Air Quality éqmmﬁaumsmmmmnmuc‘hamqmmw
Modeling —
432542 | Water Quality Modeling and Management Lmur-‘hamua:mﬁmmmmmwﬁq
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a1 %@mmé'qnqtr Fanwlne
432543 | Groundwater Contamination and Pollutant msthutlewinldfunansindeusires
Transport -
432551 | Environmental Health Engineering Franssuauiedannden
432552 | Environmental Toxicology Ainendaunnden
432553 | Environmental Engineering Microbiology gaiqawﬂqamqnssuﬁqLLqmé’au
432554 | Wetland Ecology QAU
432561 | Environmental Monitoring and Assessment nsRARNkaTMsUssiuAun aday
432562 | Environmental Socio-Economics and Laws g{qmJmmﬁmamﬁm:ngumgémmﬁﬂu
432563 | Environmental Engineering Project Planning NN NUNULAZAANITIATNIINNAAINTTY
and Management A wasday
432564 | Environmental Town Planning nauLRwandemiles
432565 | Environmental Remote Sensing and Graphical mefufrreslnauasssuuasauma
Information System oRenan ey
432571 | Special Topics in Environmental Engineering I fy‘manmLaqumq?mqnﬁua?'qmmz’iﬂu 1
432572 | Special Topics in Environmental Engineering Il | @asfinmiannsmadanisudawnndeon 2
432573 | Independent Study I nsAuAiNBasy |
432574 | Independent Study II nsAuAdIBase Il
432575 | Environmental Engineering Seminar I FunudAINIINALAZaN 1
432576 | Environmental Engineering Seminar II FunuiAanssuAanadan 2
432577 | Environmental Engineering Seminar III Funudmansandannday 3
432578 | Environmental Engineering Seminar IV FunuAAInsINAnadan 4
432579 | Graduate Co-operative Education AVANTURR AN
432590 | Master Thesis NINUUALAINENHWUS A MTLTAINTTN
ANRRINUNLTTUTI
432690 | Doctoral Thesis NIIRUUALAINEHWUSAUTLAAINTTN

ANARIAH TR
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