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Hawaii, U.S.A.(1990)

8. ANTsuad), Y Ineagna lu lagnse

vound15U1j3, Uszins Ine (2528)

o 4 a o
. (Tageansd), ywasnssiumineds, ng

(2525)

10

10

10

10

10

56, 5.0

o 7
AIVINYT

-Ph.D. (Chemical and Petroleum-Refining
Engineering), Colorado School of Mines,

U.S.A.(1997)

a 4 a o
-IN. (Lﬂﬂmﬂuﬂ), JWIINITUNNIINGIAY,

Uszmea'lneg (1991)

10

10

10

10

10

a J
7. A3.qINY 1AY

-D.Eng. (Energy Technology), A.LT., Uszma'lng

(2533)

.. (e Tu Tagna ), s Ineaoma lulag

wizgvomna1suy3, Uszmalne (2528)

8.3 TNAN), ¥r1Ineasma Ty lagnse

vound1sulj3, Uszins Ine (2521)

7. A5.3N8N

4
mnlwysd

-Doctorate (Chemical Engineering), INP Toulouse,

France (1990)

-DEA (Chemical Engineering), INP Toulouse),

France (1987)

-M.Sc. (Chemical Technology),Chulalongkorn

University, Thailand (2525)

10

10

10

10

10




33

Do

P
¥o —ana
(32YMWNU

NMIBINT)

a v

Qm?ﬂli&ﬂﬂﬂﬂuﬁﬂ‘ﬂ]

a a

U d‘ o & =< d‘ o & =<
aUUNAUIINIIANY, Uszinandguiomsanin

Anausomsanm)

LY J
Mszmsaau (vu/dlad)

Umsenun

2558

2559

2560

2561

2562

-B.Sc. (Chemical Technology), Chulalongkorn

University, Thailand(2520)

561, 3.3 31

A a
ovanygina

-Dr.rer. nat (Technical Chemistry) Insitut fiir
Technische Chemie der Universitit Hannover,

Germany (1996)

-M.Eng. (Fermentation Technology)
Faculty of Engineering, Osaka University, Japan

(1992)

-B.Eng. (Fermentation Technology)

Faculty of Engineering, Osaka University (1986)

371 3. ozyas

a d o I
NMUBNNENUT

-D.Eng.(Water and Wastewater Engineering) AIT.,

Thailand (2542)

ey, ina TuTagdunadsy) , N IMede

maTuladwszaomnarsuys, Uszmalneg (2537)

RN TAY), ur1Ineasma Ty lagnse

%amnéﬁﬁmﬁ, ﬂsgmﬁ"l‘ﬂa, (2534)

10

10

10

IR, A3 AUNITA

USra13ins
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3.2 peUinaaIMsnIzen NN URATUNAM 313843 g3183% 1 (Curriculum Mapping) 33138In353A3

@A NNSURA¥OVYIAN OANNSVHNATOLIO9
1. AMUEIIN IUFIIN 2. A3 s.oinwemallyan 4. dwzanudius |5, inszmsinnzida
518391 FHINYANAIAZ fMiaumsaoaInay
ANNSVHAYOU malulagasavma
1l 2]3]4]s 2l 3l a s o2 3 lalslol23]a|s5s|1]2]3]|4]s:s
BIT 5113 )3nenisad
[ ] O [ ] ([
Cell Biology3(3-0-9)
a o a 14 =
CHE 510 Menenanineawosuazing lulad
[ ) O [ ] (]
Polymer Science and Technology3(3-0-9)
CHE 512 maTuladmunusudunsizs
[ ) O [ ] (]
Synthetic Membrane Technology3(3-0-9)
CHE 513 305545 UUFINN
[ ] O [ ] ([ J
Biosystem Engineering3(3-0-9)
a 14 = =R a
CHE 514 Menenaaiuazing luladansanusanami
[ ] O [ ] ([
Surfactant Science and Technology3(3-0-9)
CHE 520 ma1uTagt) Tas@euaztl Tasail
[ ) O [ ] [ ) O ] ] o o
Petroleum and Petrochemical Technology3(3-0-9)
CHE 522 anwisumz lumsesnuuul:
QAAMNTINURATITUMA ° o ° ° o oo |0 °
Design Know-How I : Natural Gas Industry3(3-0-9)
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1. ﬂmﬁﬁiu PIYHITN 2. ﬂ:mJ§ 3. ﬂﬂyzﬂ13ﬂmuiy1 4. NNHLANNATNNUD 5. NOHEMIUAIILHIB
518311 THINYAnaNaz fMmunsdeasuaz
ANUSVAAYIU maluladiasaumea
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CHE 523 anuisumzlumseaniuy 2:
gaamnssul Tasiall
[ ] O [ ] [ ] O e o o [
Design Know-How II : Petrochemical Industry
3(3-0-9)
CHE 530 M31111iav0 4@ 1ngaannssuy
[ J O O [ ] ([
Industrial Waste Treatment3(3-0-9)
CHE 540 305505 1A3)
[ ] O [ ] ([ J
Biochemical Engineering3(3-0-9)
CHE 541 Ieenaasmiennsdmsuiainssy
- [ J O [ ] [ ] O o o [ ]
1N Food Science for Chemical Engineering3(3-0-9)
CHE 542 ﬂi%ﬂ']uﬂ’]ﬁwaﬂﬂ'lﬁ1ﬁ
[ ] O [ ] [ ] O o o [ ]
Food Manufacturing3(3-0-9)
CHE 543 3ranssudnsal§nzenidswus
Heterogeneous Catalytic Reaction Engineering ® o L ®
3(3-0-9)
= o <
CHE 544 maluTlagmsmanudulasldnnudou
[ ] O [ ] o
Heat Driven Cooling Technology3(3-0-9)
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1. AMBIIN DIYFIIN 2,03 3.inwzmatyan |4 dinezanud@niug |5 inezmsinnzia
5187381 FHINYANAIAZ fMiaymsaoaInay
ANNSVHAYOU malulagasavma
123 4]s5 2 | 3 1234 |sluv |23 |a|ls5]1|2]|3]24]:
CHE 5453¢n3351a3 Tl
[ ] O [ ] [ O o o [ ]
Electrochemical engineering3(3-0-9)
F2
CHE 546 mM3naauaz s 19aemasinimn
[ ] O [ ] [ ] O o O [
Biofuel Production and Utilization3(3-0-9)
CHE 554 3en535um3ten vl 1
[ ] O [ ] o O o o [ ]
Combustion Engineeringl 3(3-0-9)
CHE 555 3n33um3ten v 2
[ ] O [ ] o O o o [ ]
Combustion Engineering 113(3-0-9)
= o dy a
CHE 556 ma 1y Tagisaai¥oimad
[ ] O [ ] [ ] O o O [ ]
Fuel Cell Technology 3(3-0-9)
CHE 572 madalumsmuianiadainssuad 2
Computational Techniques in Chemical Engineering ® o|® ® L O e o o ®
113(3-0-9)
Y a =
CHE 573 M3y in1a3aInssuail
[ ] [ I ) [ ] o O [ ] O ® o O [ ]
Problem Solving in Chemical Engineering3(3-0-9)
CHE 574 msud lutlym lugaavnssuad |
[ ) O O O O [ I ) ® O e e O|]e |  O|0O]|0o ®e & OO e
Chemical Industrial Problem Solving I13(1-4-9)
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1. AMBIIN DIYFIIN 2,03 3.inwzmatyan |4 dinezanud@niug |5 inezmsinnzia
EAUEL FHINYANAIAZ fMmunsdeasuaz
ANNSUHAYL malulagansavma

1 2 3 4 5 2 3 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
CHE 575 mstiludisznounsmama TuTad

[ ] o | O O [ ] O [ (@) oo ([
Technopreneurship3(3-0-9)
CHE 576 ﬂTi@@ﬂLLllULLazﬂWiﬁ%}WQLLUUﬂHa@\i
igﬂﬂﬂ'lﬁﬂ'ﬂll%}ﬂu ([ ] O O (] ([ O [ ( ( [ J
Design and Simulation of Thermal Systems3(3-0-9)
CHE 577msud luilaplugaaunssuniiz

® O |O|O]|O ® O O ® & & o O|e O 0O|C|e|e e O |0O|e
Chemical Industrial Problem Solving II 3(1-4-9)

F4

CHE 581 #ugunNamdsnssuail (augania
5} wmaxwé"wm) Fundamentals of Chemical

[ O ([ ] [ ]
Engineering (Mass and Energy Balances)
2(2-0-6)

F4
CHE 582 Qil\l?iwaﬁ?ﬁﬂgﬁu§1uﬁ1ﬁgﬂjﬁ'}ﬂiiﬂ
=

1y

[ @) ([ ] [ ]
Fundamentals of Chemical Engineering
Thermodynamics2(2-0-6)

4

CHE 583 ‘]Ji']ﬂaﬂ'liﬂﬂ!)ﬂ'lﬁﬂ']ﬂlmﬁuﬁ']u 1
Fundamentals of Transport Phenomena I ® @) [ ] ]
3(3-0-9)
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1. AMBIIN DIYFIIN 2,03 3.inwzmatyan |4 dinezanud@niug |5 inezmsinnzia
31879 FHINYANAIAZ favmsaomsuaz
anuSuRareu malulainsauns
1 l2]3]4]s 2 |3 tl2 3 |als|i23]a|s]1|2]3]4]s
o ' &’

CHE 584 15 ngmsaimsnngmiiugiy 2
Fundamentals of Transport Phenomena I1 ® o L ® L
3(3-0-9)
CHE 585 Astanssuinseualinug iy
Fundamentals of Chemical Reaction Engineering3(3- | @ @) L o °
0-9)
CHE 591 msfAnuveddse

[ J @) [ J [ ] ([ J [ ]
Independent Study3(0-6-12)
CHE 592 f1¥oniAy 1

[ J @) [ ] ([ J [ ]
Special TopicI3(3-0-9)
CHE 593 ¥2afiify 2

[ J O ([ J o [ ]
Special TopiclI3(3-0-9)
CHE 594 favonify 3

[ J O ([ J o o
Special Topiclll 3(3-0-9)
CHE 610 1/51ngmssinmsaiom

[ J @) [ ] ([ J o
Intermediate Transport Phenomena3(3-0-9)
CHE 613 namanived lvaveaneawes

° o ° ° o L) °
Fluid Mechanics of Polymer3(3-0-9)
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1. AMBIIN DIYFIIN 2,03 3.inwzmatyan |4 dinezanud@niug |5 inezmsinnzia
31879 FHINYANAIAZ favmsaomsuaz
anuSuRareu malulainsauns
1|23 4a]s 2 | 3 v 23 la|s |23 |a]|s|1]|2|3]4]s
CHE 633 migigiianmsmamuraaisuuuiay
v
TUADU ° o ° ) o oo °
Multistage Mass Transfer Operation3(3-0-9)
CHE 634 N321IUMIQA%H1
° o ° ° o L) °
Adsorption Process3(3-0-9)
CHE 642 3033501 n3euni
° o ° ° o L) °
Chemical Reaction Engineering3(3-0-9)
= a = a
CHE 643 inlivoanszuiumstl lasiaounazdl Ing
=
1Al
° o ° °
Petroleum and Petrochemical Process Chemistry
3(3-0-9)
14 a 4 oda a
CHE 644 o5 lu'launiindilszgndisanssunil
Applied Chemical Engineering Thermodynamics ® ) ® ® | O
3(3-0-9)
CHE 645 iniiflandmundynssy
° o ° °
Physical Chemistry of Pharmaceutics3(3-0-9)
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1. AMBIIN DIYFIIN 2,03 3.inwzmatyan |4 dinezanud@niug |5 inezmsinnzia
31831 FHINYANAIAZ faymsgemsuaz
ANNSUAAYOU malulagasauma
1l 23] 4a]s 2 | 3 P23 la|s 23 |a|s)i]2|3]4]s-s
CHE 651 M3unTzfidnsiamans dmsuanu
AINTTUAN
° o ° ® | O
Mathematical Analysis for Chemical
Engineering3(3-0-9)
CHE 652 535113000 UUNIIAINTTUAL
° o|e ) o|o ° o o o o °
Design Strategy in Chemical Engineering3(3-0-9)
CHE 654 Aoy nesilizgnddmsuningy
NI TIAN
° o|e® ° ° o I ) °
Computer Applications for Chemical Engineering
Practice3(3-0-9)
F
CHE 655 inyzIfInssualiiugu
Fundamentals of Chemical Engineering Practice ® o|® ® @) ® O o 0 o ®
3(3-0-9)
CHE 656 M3 AATIZHATLUIUMILATMITNADS
HuY 1 ) o|e ) o ) o o o o °
Process Analysis and Modeling 13(3-0-9)
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ANNSURavel malylagasaumna
1 2 3 4 5 2 3 1 2 3 4 5 1 2 3 4 1 2 3 4 5
CHE 657 ﬂ1531ﬂ51$ﬁﬂﬁgﬂﬁuﬂ'ﬁLLﬂgﬂ'ﬁﬁWﬁﬂﬂ
uyy 2 [ J O| @ ([ J @) ([ J @) o e o [ J
Process Analysis and Modeling 113(3-0-9)
CHE 658 Waﬁ']ﬁ@]g"llﬂﬂﬂigﬂﬁluﬂ'ﬁuagﬂ'ﬁﬂ'}ﬂﬂu
Y
ISTIGNIZ)N]
[ @) (] ® | O
Fundamentals of Process Dynamics and Control
3(3-0-9)
CHE 659 M3MANHNZ auNgAuDINTZUIUNIS
A [ oO| e ° ° o o o o °
Optimization of Chemical Processes3(3-0-9)
CHE 6613ﬁ3ﬂ§5ﬂﬂ3$ﬂ3uﬂ15%ﬂﬂ1w 1
[ @) (] [ ]
Bioprocess Engineering 13(3-0-9)
CHE 662%ﬁ3ﬂ'5'5ﬂﬂ33ﬂ31‘!ﬂ']5%’3ﬂ1w 2
[ @) ([ ] [
Bioprocess Engineering 113(3-0-9)
FJ I
CHE 663 m’iwcéumuazwamwamqﬂmﬁugm
Introduction to Development and Manufacturing of ® ) ® o
Biopharmaceutics 3(3-0-9)
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31831 FHINYANAIAZ faymsgemsuaz
ANNSUAAYOU malulagasauma
1|23 4a]s 2 | 3 v 23 la|s |23 |a]|s|1]|2|3]4]s
CHE 664 9Aa11N3 108137309
[ J @) ([ J ([
Biopharmaceutical Industry3(3-0-9)
CHE 670 M3UTM135300d 113 UgaannIsuiall
[ J o | O @) (@) [ J [ J [ J (@) { I [ J
Business Management for Chemical Industry3(3-0-9)
CHE 671 vianinaiaia 3smshalugaamnssy
WaNY
[ J @) [ J (
Good Manufacturing Practicein Pharmaceutical
Industry 3(3-0-9
CHE 680 IMeniinut (fwsuumu n 1)
DA ® | O O ® | ® | O ® O|O0O|lO0O| @O O|O|O|OC)|e® | @& O | OC|e
Thesis(36 HUWNN)
CHE 681 fyvrlumseonuuumskans |
Pharmaceutical Manufacturing Design Problem I ® o|® ® @) ® O o 0 o ®
3(3-0-9)
CHE 682 fyvrlumseonuuumsnans 2
Pharmaceutical Manufacturing Design Problem II ® o| e L O L O e o o (
3(3-0-9)
CHE 683 INeNHnus (195 utHy n 2)
. A ® | O O [ I ) ®  O|O0O|0O|@®@®]J]O|O|OC|O|OCO|@®@|@®@ | O|O| @
Thesis(12 UIYNN)
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CHE 684 dununiusafny
° ° ° O oo Ol e

Graduate Seminar1(0-1-3)

CHE 690 Ta3am3AnL1I9Y

Special Research Project (6W1iil£lﬁ§])

CHE 691 Iﬂiﬁﬂu@ﬁ]fﬂﬁﬂﬁiu 1

Intensive Industrial Research Project 13(0-6-12)

CHE 692 Iﬂ‘iNWHQﬂﬁWﬂﬂﬁﬁN 2

Intensive Industrial Research Project I13(0-6-12)
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5 Centrifuge 1
6 Microcentrifuge 2
7 Water bath Shaker 2
8 Incubator Shaker 1
9 Shaker 1
10 Ultrasonic Bath 2
11 Analytical balance 5
12 Data Logger 1
13 Anemometer 2
14 Bomb Calorimeter 1
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16 pH-Meter 2
17 Conductometer 1
18 Hot Plate & Stirred Plate 5
19 Stop Watch 10
20 Colony Counter 1
21 Vortex Mixer 2
22 Vacuum Pump 4
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24 Water bath 1
25 Electron Microscope/Camera 2
26 UV-Vis Spectrophotometer 2
27 Spectrophotometer 1
28 Viscometer 1
29 Moisture Analyzer 2
30 Gas Chromatograph 4
31 Flash Point/Dropping Point/Melting Point 1
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BIT 511 3Inausaa 3(3-0-9)
Cell Biology
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Introduction of cell biology such as types of cells, organelles, cells metabolism and

immunology. The flow of genetic information, cell regulation, specialized tissue and stem cell.

LNG 550 InFunumudinguimsurinAnmszauiadiafnm 2 (1-2-6)
(Remedial English Course for Post Graduate Students)
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This course aims to instill the background language and skills necessary for undertaking
LNG 600 and to raise the students’ confidence in using English. There will be no predetermined focus
of the course, but instead it will concentrate on those areas where the students are weakest and need most
improvement. The classroom teaching and learning will be supported by self-directed learning to allow

the students to improve their language and skills autonomously.
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LNG 600 INMBINGEIzHIIMsBaUlunangas S UTDANESZADTUNARNY
(In-sessional English Course for Post Graduate Students) 3(2-2-9)
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This course aims to develop English language skills relevant to mature students in
Graduate Degree Programs in Engineering, Science and Technology. It will be based on practical skills,
but will not be yet another grammar course. Rather its focus will be on the real language demands,
particularly in reading and writing, faced by students in the course of their studies. It is project-focused
and simulates the stages in preparing and presenting research, from finding references to writing a final

draft. The course will equip students with language learning strategies to facilitate ongoing autonomous

learning and will emphasize language use not usage, real communication not classroom practice.

LNG 601 "?mnmﬁenqyﬁugmﬁm%ﬁé’ngmsmm‘mﬁ 3 (2-2-9)
(Foundation English for International Programs)
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This course aims to develop English Language skill necessary for use in international
graduate programs. The course is designed for mature students in engineering and technology. It will be
based on practical skills and focus on real language demands in studying in an international program,

including: speaking and listening, lecture note taking, conference and group discussion, verbal report and

presentation, report and technical paper writing.
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Polymer Science and Technology
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Introduction. Types of polymers. Bonding in polymers. Stereoisomerism. Polymer
morphology. Polymer synthesis. Molecular weight characterization and determination (osmometry, light
scattering, viscosity measurement, gel permeation chromatography). Polymer solubility and solutions.

Transitions in polymers; glass transition temperature and melting. Polymer processing. Industrial

polymer; plastics, resins, natural and synthetic rubbers.
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Synthetic Membrane Technology
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Principles of synthetic membrane separation and concentration processes. Preparation and
characterization of synthetic membranes. Theory and mass transfer in membrane separation processes,
for examples, reverse osmosis, ultrafiltration, microfiltration and gas separation. Membrane separation

equipments, Process design and application of membrane separation processes.

CHE 513 3830335052 U1%33NeN 3(3-0-9)
Biosystem Engineering
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Understanding of basic life science and physiology. Application of engineering principles.

Basic chemical engineering principles for example heat and mass transfer, kinetics, and control, to
analyze physiological systems. Separated into 3 levels: global level, organ and tissue level, and cellular
level. Global level: ecology systems and species. Organ and tissue level: transport phenomena in the

body. Cellular level: cell differentiation, DNA, and RNA

d
CHE 514 Inenenanasuazmalulaga1sanusanann 3(3-0-9)
Surfactant Science and Technology
Insnuneu :Physical Chemistry or Equivalent
4
aﬂymzmﬂmﬁmmﬁum ﬂmaﬂymmmmsammﬁam msﬂammm'lmcnaﬁ N3
o 2 a a4k a 1 <
agany L‘V\l?fllﬁ&‘l/\lﬁ"lﬂﬂzuﬂiﬂ NITAAFUUYDITITAALITIENNINWUNITE N INUDILVILAZUVDUNAY
1L
Tl msanaznou uazmsdizgna 19 lugaaIvinssu
Surface chemistry. Characteristics of surfactant. Micelle formation. Solubilization. Phase and

phase diagram. Surfactant adsorption at solid/liquid interface. Foams. Precipitation and industrial

applications.
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Petroleum and Petrochemical Technology
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Distillation and refining processes used in petroleum industry. Chemistry, and properties of

petroleum and refined products. Synthesis processes from natural gas and refined liquids and gases from

petroleum refining. Petrochemical industry.
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Design Know-How I : Natural Gas Industry
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Application of underlying principles and theories as well as relevant experiences, knowledge
and know-how in designing and calculation data and standard of different technology for practical
industrial application. Design of reliable and successful operation of process/system. Safety and
hazardous prevention and consideration in design. Analysis and trouble shooting improved design and
operation. Emphasis is given to equipment, devices, processes and plants relevant to gas separation

industry.
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Design Know-How II : Petrochemical Industry
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Similar to CHE 522. Example and emphasis are, however, given to those relevant to

petrochemical industry.
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Industrial Waste Treatment
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Sources, characteristics and composition of various industrial wastes such as wastewater, air
pollution, solid waste and hazardous waste. Impacts of environmental pollution. Environmental quality
standards. In-plant waste management. Stream sanitation surveys. Industrial wastes technology and
control as well as concept designs. Waste management and treatment methods. Hazardous wastes and

disposal methods. Remedial measures for treatment and disposalof industrial wastes.
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Biochemical Engineering
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Biochemical engineering principles of the industrial microbial and enzyme processes that
cover the following topics: kinetics of enzyme catalyzed reaction, isolation and utilization of enzymes,
metabolic pathways and energetics, kinetics of microbe-catalyzed reactions, transport phenomena in
microbial systems, design and analysis of bio-reactors, pure culture fermentation and downstream

processing.
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Food Science for Chemical Engineering
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Chemical composition of food, their nutritive values and the processing effects.
Microorganisms and their effect on food. Principles of food preservation in brief. Food additives and

their utilization. Important commodities and processing.
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Food Manufacturing
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Raw materials and post-harvest technology. Thermal processing of foods, (blanching,
pasteurization and sterilization). Canning. Aseptic processing and packaging. Drying and dehydration.
Intermediate moisture food. Extrusion. Microwave cooking. Non-thermal processing: chilling, freezing,

ionizing radiation. Chemical preservation. Fermentation. Fundamentals of food packaging.
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Heterogeneous Catalytic Reaction Engineering

v
U U U

a \ = | Y
IPIVNAUNOU : YUHOENUHTDY

k4 v ]
ﬁumumaﬁ’mmmﬂgﬂsm Llﬁ$ﬂi$‘U’Juﬂﬁﬁlﬂﬂ’laﬂjﬂﬁﬂU@I’JLSQﬂQﬂSﬂTLiNﬁ]TﬂWﬁﬂﬂ”li

a9

aan S A 9 % U

¥oIM 31591381 vaunamaasiineITeInumMssalnser Ussinnvesanslgazer 35ms

k4
A

@ 1 aan 4 @ 1 aan a 4 [ @ 1 aan
L@%ﬂﬂﬁﬁliﬂﬂgﬂifﬂ ﬂWiLﬁ@Nﬂli’J\‘m’Jli\‘l‘ﬂ{‘]ﬂiﬂ?ﬂﬁ’)tﬂi?g‘Irifjil!ﬁﬂEm%ﬂJﬂﬂ@ﬁLiﬂﬂgﬂﬁﬂWWﬂﬂiu
L % 1 Aanan
myszgnaldansalgnsen
Fundamentals of catalyst and catalytic reaction processes. Basic concept of catalysis. Kinetics

of catalysis reaction. Type of catalyst. Catalyst preparation. Catalyst Deactivation. Fundamentals of

catalyst characterization. Application of heterogeneous catalysts.
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Heat Driven Cooling Technology
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Basic refrigeration and heat pump cycles. Principle of heat-driven cooling/heat pump systems.
Equipment in cooling/heat pump system. Refrigerants. Psychrometry. Cooling load calculation.
Absorption cycle. Adsorption cycle. Chemical reaction cycle. Ejector refrigeration cycle. Duplex-
Rankine cycle. Desiccant cooling cycles. Evaporative cooling. Heat sources for heat driven cooling

cycles. Applications.
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Electrochemical Engineering
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Fundamentals of electrochemistry, including thermodynamics, phase equilibrium, electrode
kinetics and mass transport in electrolyte. The electrochemical systems and methods frequently used in
electrochemistry, such as voltammogram, amperometry and potentiometry in steady state and non-steady

state. The industrial applications such as fuel cell and battery, electrolysis and electrosynthesis, corrosion

and prevention, and electrowining and electrorefining.
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Biofuel Production and Utilization
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Engineering and science of biofuel production through biochemical conversion and
thermochemical conversion processes. Biofuel properties and utilization in internal combustion engines.
Economics and policies of biofuel production and utilization. Environmental and societal impacts of
biofuel production and utilization. Life cycle assessment of biofuel production and utilization.

HAANEMS !ditmg : Understand and able to describe the production of biofuels from renewable
sources through biochemical conversion and thermochemical conversion processes. Have knowledge of
advances in the technology and can identify issues that require researches and developments. Realize the
environmental and societal impacts of biofuel production and utilization. Able to provide broad
guidelines for the selection of biofuel production and utilization under environmental and societal
limitations. Become aware of and understand the impacts of government policies on the promotion of

biofuel utilization. Can give a description of life cycle assessment of biofuel production and utilization.
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Combustion Engineering I
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The importance of chemical kinetic and transport processes in combustion. Ignition of fuel.
Droplet vaporization and combustion. Combustion of solid and gaseous fuels Structure and stability of

laminar and turbulent flame. Mechanism and kinetic of pollutants formation during combustion.
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Combustion Engineering I1
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Combustion theory of gas, oil and solid (coal and biomass). Burner selection and performance.
Furnace analysis and design. Heat transfer in furnace and heat recovery systems. Types of industrial

boilers and furnaces. Control and safety system.
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Fuel Cell Technology
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Fundamental aspects of the fuel cell technology. Comprehensive review of fuel cell types and

their operating parameters. Application of chemical and engineering disciplines to design fuel cell

components and fuel cell systems. Fuel cell technology application.
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Computational Techniques in Chemical Engineering I1
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Using MATLAB as a computational tool for solving problems in chemical Engineering for
students with prior knowledge in MATLAB programming. Topics included: Review of MATLAB basics.
Regression and parameter identification. Solving Ordinary Differential Equation(ODE)Solving Partial
Differential Equation(PDE). Various methods for optimization. SIMULINK for analysis and design of

control system.
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Problem Solving in Chemical Engineering
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Introduction to engineering problem solving and design. Problem definition and identification.
Techniques in data analysis. Strategies in problem solving with engineering approaches. Decision making

and evaluation as well as optimization.
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Chemical Industrial Problem Solving I
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Real problem solving in the industry, to gain more experience and improve ability to apply
knowledge to solve problems in chemical industry. Training in a sponsoring company under guidance of

the project advisor. Problem statements defined by the parties, i.e., the company, students and project

advisor. Data acquisition. Approach in problem solving. Report submission and presentation.
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Technopreneurship
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Creativity techniques. Integration of technology. Innovation and management of technology.
Setting up of business in technology. Basic knowledge in government documentation. Related law and

regulation. New products and technology development. Feasibility study. Patent and copy right.

Negotiation. Business planning.
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Design and Simulation of Thermal Systems
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Background of energy systems and dynamic process. Introduction to simulation tools for
energy system. System identification and description. Component design. Design and modeling of energy

systems and their component. Identifying of process parameters. Process analysis. Parametric studies.

Optimum condition. Equipment sizing.

CHE 577msud vyl ugaavnssaunii 2 3(1-4-9)
Chemical Industrial Problem Solving I1
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Real problem solving in the industryon the same but extended problem in CHE 574 or a

different problem.
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Fundamentals of Chemical Engineering (Mass and Energy Balances)
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Introduction to engineering calculation. Unit and conversion of unit. Processes and process
variables. Fundamentals of material and energy balances for physical and chemical processes.

Thermodynamics parameters such as enthalpy, heat of reaction, heat of solution and heat of mixing.
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Simultaneous uses of material and energy balances. Material and energy balances on steady processes.

Material and energy balances on multiple units, recycling, bypassing and purging.
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Fundamentals of Chemical Engineering Thermodynamics
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Thermodynamic properties of real substances. Equilibrium in one-component system.
Thermodynamics of multi-component system. Ideal and real mixtures. Vapor-liquid equilibria. Liquid-
liquid equilibria.
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Fundamentals of Transport Phenomena I
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Control volume for mass balance. Newton’s second law of motion. Shear stress in laminar
flow. Analysis of a differential fluid element in laminar flow. Differential equations of fluid flow.
Boundary layer theory. Basic mechanisms of heat transfer. Fourier’s law and general heat conduction

equation. Steady-state and unsteady state conduction.
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Fundamentals of Transport Phenomena I1
JrisAuney : CHE 583 Usingmsaimsmienniiugiv 1
' 9 % o J Iq ¥ T A 9
mMInemaNuioulaen1sn aumsanduiusuaznslszgnaly msursaannuiou
o ~ 9 Lg 1 Y] a Q( 1 a v J
gilnssinani/asuanuion nugiumsmemulatasdullssanTnsunsaun T YRUTUD
1 J o 1 v o '
MINBNUIA MILUNT IUANIZAIEI MINBMUIA TANIN LA TUMTANTURYT MaIamuIa

1 o a 4 oAl
szmwagmﬂmi'smswwqﬂﬂsmmﬂmma



&3

Convective heat transfer. Correlations and applications. Radiation. Heat transfer equipment.
Fundamentals of mass transfer and diffusivity. Differential equation of mass transfer. Steady state
diffusion. Convective mass transfer. Mass transfer correlation. Interphase mass transfer. Analysis of

mass transfer equipment.
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Fundamentals of Chemical Reaction Engineering
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Nature and scope of chemical kinetics and chemical reaction engineering. Basic definitions.

Kinetics of homogeneous reactions. Concentration and temperature dependence of rate equation. Reactor

design equation and ideal reactors. Analysis of rate data. Isothermal reactor design for single and multiple

reactions and for recycle reactor. Nonisothermal reactor design.
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Independent Study
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Self-study on selected topics with guidance from supervisor. Chosen topics must be approved

by the Department of Chemical Engineering.
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Special Topic I
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Teaching of special topics related to chemical engineering which are of current interest.
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Teaching of special topics related to chemical engineering which are of current interest.
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Special Topic I
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Teaching of special topics related to chemical engineering which are of current interest.
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Intermediate Transport Phenomena
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Formulation and rigorous analysis of the laws governing transport processes of momentum,
heat, and mass for homogeneous and heterogeneous systems. Molecular transport, concepts of transport
coefficient by shell balance techniques, equations of change for multi-dimensional transport, transport
with more than two independent variables, transport in turbulent flow, transport between phases,
macroscopic balances and simultaneous transport of momentum, heat and mass transfer.
HaanEn1sISe ‘Mg :Understand concepts in fluid mechanics. Able to establish equations of
change and analyze the laws governing the transport processes of momentum, heat, and mass for
homogeneous and heterogeneous systems. Have knowledge of advances in transport processes of

momentum, heat and mass; multi-dimensional transport, transport in turbulent flow, transport between
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phases and can apply the knowledge to solve engineering problems involving simultaneous transport of

momentum, heat and mass transfer.
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Fluid Mechanics of Polymer
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Transport and thermodynamic properties of polymers. Rheological behavior and constitutive
equations of polymer melt. Linear viscoelasticity. Experimental determination of viscoelastic properties.
Dispersed flow of particulate-filled polymeric systems. Effect of coupling agents on rheological property
of filled polymers. Rheological behavior of two-phase polymer blends and concentrated emulsions.

Stratified flow (coextrusion) in polymer processing. Interfacial instability in stratified multiphase flow.
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Multistage Mass Transfer Operation
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Methods for computing multicomponent-multistage separation. Stage-to-Stage Methods:
multicomponent distillation, extractive and azeotropic distillation, absorption and stripping, liquid-liquid
extraction. Distillation with constant molal overflow : operating problems. Successive-Approximation
Method : Real solutions (Simultaneous Convergence Method); Ideal solutions (2N Newton Method).

Relaxation Method. Comparison of convergence characteristics : combination of methods. Design
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problem. Initial values. Application to specific separation processes : distillation, absorption, extraction.

Process dynamics. Application of computer program.
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Adsorption Process
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Concept of adsorption. Gas-phase and liquid-phase adsorption. Adsorption force. Rate of

adsorption and equilibrium. Types, characteristics and selection of adsorbents. Adsorption kinetics. Fixed

bed modeling. Conceptual design of adsorption systems.
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Chemical Reaction Engineering
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Advanced topics in reactor design: nonideal flow and nonisothermal reactors, effect of mixing
on reactor operation, scale up techniques, adsorption and heterogeneous catalysis, optional design of

various types of chemical reactor, arrangements and reactor stability analysis.
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Petroleum and Petrochemical Process Chemistry
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Review of organic chemistry, organo-metallic chemistry, polymer science and processing,

petroleum and petrochemical process and chemistry.
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Applied Chemical Engineering Thermodynamics
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Applied thermodynamics, gas-liquid equilibrium, liquid-liquid equilibrium, cubic equations of
state such as Peng-Robinson and Redlich-Kwong-Soave, activity coefficient models such as Wilson,

NRTL, and UNIQUAC, selection of physical property package in process simulation.
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Physical Chemistry of Pharmaceutics
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Overview of the important physicochemical properties of pharmaceutical molecules and their
role in drug development and production. Properties such as drug forms, melting point, surface tension,
physical and chemical stability, as well as the effects of drug formulation on the performance of
pharmaceutics will be discussed. Solubility and solubilization of pharmaceutics in aqueous media and
their importance of pharmaceutical development and production.
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Mathematical Analysis for Chemical Engineering
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Mathematical formulation and solution of problems drawn from the fields of heat and mass
transfer, fluid mechanics, and reaction kinetics employing ordinary differential equations and partial

differential equations. Analytical solutions and numerical solutions of differential equations.
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Design Strategy in Chemical Engineering
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Strategy in process and plant design associated with chemical industries with the emphasis on

assessment of possible alternatives, optimization techniques, and optimal design in the presence of

uncertainty.
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Computer Applications for Chemical Engineering Practice
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History and background of chemical process simulation, sequential modular approach vs.
equation-oriented approach, flowsheet partitioning and determination of tear streams, mass balance and
degree of freedom analysis using elementary modules, steady-state simulation with ASPEN PLUS
including sensitivity analysis, design-specifications, calculator blocks, and flowsheet convergence, in-
depth coverage of physical property methods and applied thermodynamics used in simulation, discussion

of numerical solvers in ASPEN PLUS such as Wegstein, Secant, Direct, Newton’s, and Broyden’s

methods.
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Fundamentals of Chemical Engineering Practice
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Review of chemical engineering fundamentals via chemical plant design, problem-based
learning (PBL) with teams of students working on different plant design projects to produce assigned

chemicals, oral presentations by students, use of ASPEN PLUS as a simulation tool for design, including

economic evaluation and profitability analysis.
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Process Analysis and Modeling I
IrisAuney : aeuiuneslszynadmTuinyzIaanssunil
Aa It = o 9)&' a =
MIVATITHIZVVUAZNTZUIUMIMAUAN MIT1aowuy TasldnugiumadIsnssuai

o o

o a 4 4 1 [ a a o
LHJ‘U%1@1E’Nﬂil!@]f”ﬂﬁ@]§LL‘1J°]JWﬁf”ﬂﬁﬁislujlﬂGUE’NfﬁJfﬂ5ﬁulllLTJuLGINL%uLLﬁZﬁNﬂTiLﬂNf’JHWH‘ﬁﬁTN’CU

g

o 1 [ Aa
msouTdsunsudreuunuay vazmstumuavmn 1 lumsuddymeaunisi luidudadunag

aumadeowiuiaiy msiFouduuyldTyniiuginiaeldiaseunsesnuuudalden
gaamnisull Tasdenuazl Tasiall msduauonanulasnsusservveuindny

System and chemical process analysis and modeling using fundamentals of chemical
engineering, dynamic mathematical modeling in terms of nonlinear algebraic equations and ordinary
differential equations (ODEs), programming in MATLAB and using MATLAB to solve nonlinear
algebraic equations and ODEs, problem-based learning (PBL) with design projects from industrial

sponsors in the petroleum and petrochemical industries, and oral presentations by teams of students.
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Process Analysis and Modeling 11
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Introduction and fundamentals of optimization, problem formulations, calculus-based
optimization, unconstrained optimization, constrained optimization, linear programming, mixed-integer
linear programming, branch-and-bound method, and optimization using MATLAB toolbox, problem-

based learning (PBL) with design projects from industrial sponsors in the petroleum and petrochemical

industries, and oral presentations by teams of students.
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Fundamentals of Process Dynamics and Control
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The course has been designed to introduce students to the elements of systems engineering and
its applications in chemical engineering practice. Emphasis is placed on developing skills in problem
formulation, system synthesis, use of analytical tools, and group dynamics. Some of the topics to be
presented include: graph theory as applied to system engineering problems, sequential modular and
equation oriented process modeling tools (ASPEN PLUS and Speed Up) mathematical programming.
Applications of these tools will be illustrated with a series of case studies involving steady-state and
dynamic process simulation, control system synthesis, new product and process design, plant wide

diagnosis and planning, and formulation and decomposition of large scale problems. Some of these case

studies will be undertaken as group projects.
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Optimization of Chemical Processes
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Problem formulation involving process optimization, process optimization using ASPEN

PLUS, optimization solvers such as sequential quadratic programming (SQP) and Complex algorithm.
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Bioprocess Engineering I
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Design and analysis of various types of biological reactors. Reactor dynamics. Engineering
principles for bioprocess : consideration of operation of bioreactor for suspension and immobilized

cultures, selection, scale up and operation control of bioreactors. Applications of non-conventional

biological system.
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Bioprocess Engineering I1
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Recovery and purifications such as, filtration, centrifugation and extraction etc. Monitoring

and control of bioprocess measurement of biological variables, process optimization. Methodology for
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process control in research and development in industries. Concept of bioprocess design and economic
analysis.
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Introduction to Development and Manufacturing of Biopharmaceutics
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Technology of therapeutic and preventive biopharmaceutical products such as manufacturing
process, formulation and quality control of therapeutic protein and vaccines. Principles and knowledge
regarding sterilization, validation and advanced technology of biopharmaceutical products and
biosimilars.
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Biopharmaceutical Industry
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System in the biopharmaceutical industry such as documentation requirements, ventilation
systems, clean rooms, hygiene zones and water systems. Weighing operation, technology for solids
technology for sterile forms, and technology for semi-solid and liquid forms. Logistics such as storage,

receipt and delivery of goods. Risk management, handlingof deviations, CAPA and root cause analysis,

as well as business aspects of the industry.
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Business Management for Chemical Industry
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Economic and accounting concepts, tools for decision-making and solving the problems in
chemical process industries (CPI), basic economics, basic accounting, input-output analysis, marketing,

manufacturing, employment, finance, corporate annual reports, project management, environmental

aspects of the CPI, international aspects of the CPI, future prospects : threats and opportunities

(Y] d a Y a
CHE 671 vianinaenuaz3Ismsnalugaavinsunane 3(3-0-9)
Good Manufacturing Practice in Pharmaceutical Industry
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Fundamentals of good manufacturing practice in pharmaceutical in industry, including facility
design, qualification and validation of production equipment and processes, risk management, and quality

system.
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Research projects on Fundamentals or applied research development under supervision of

members of teaching faculty. A student should be able to plan and conduct research systematically and

academically accurate.
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Pharmaceutical Manufacturing Design Probleml
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Integrated knowledge for pharmaceutical plant design using Problem-Basedapproach.Basic

knowledge in pharmaceutical plant design. Mathematical modeling ofpharmaceutical plant. Data

analysis, and Economical evaluation.
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Pharmaceutical Manufacturing Design ProblemlII
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Applications of optimization techniques to biopharmaceutical plant design.DecisionMaking

Engineering approach in problems solving. Simulationtechniques in plantdesign.
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Research projects on Fundamentals or applied research development under supervision of

members of teaching faculty. A student should be able to plan and conduct research systematically and

academically accurate.
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Graduate Seminar
a U QU \ T
Indenuney : i
o v =2 v 9 g Y a 44 9 o a ~
MIEUT NN UV NANE IUHITEANNAIHIINIITIMTNNEIVOINLIRINT T AL
=& S aw o A 7q ¥
Fe0 1 UNa N UITBLAT WA ‘Hi@ﬂ?iﬂi%ﬂﬂ@i"]ﬁﬂﬂ
Oral presentations on problems of current interest in chemical engineering and related fields

which may be research and developments or applications.
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This course is a graduate special research project, with the well-defined problem in the area of

interest in a Chemical Engineering or Biopharmaceutical Engineering field.
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Intensive Industrial Research Project I
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Practice school students to work within the host company under the supervision of site director,
on the company's problem, using the company's problems with the company's resources and equipment.
The following steps are included in the activities: problem statements provided by the company with the
approval of the site director, writing a written investigative memorandum, proposal presentation, final

report and final presentation.
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Similar to CHE 691 but on a different topic of equal importance.
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. C. Kongvarhodom and W. Teppaitoon, 2015, “Excel Spreadsheet: An Evolving Tool for Problem
Solving in Separation Processes”, The 22nd Regional Symposium on Chemical Engineering:
RSCE 2015, Bangkok

. Kongvarhodom C., Steward F.R. and Lister D.H., 2013, “Development of a Device to Measure
Hydrogen Transfer Through Carbon Steel Pipe under Industrial Conditions”, 63" Canadian
Chemical Engineering Conference, New Brunswick, Canada

. Weerakul S., Steward F. R., Rirksomboon T., Feicht A. and Kongvarhodom C., “Kinetics of Oxide
Formation on Carbon Steel Surface in the Presence of Oxygen-Nitrogen Mixtures”, Chemical
Engineering Transactions, Volume 29 (2012), Page 973-978

. Kongvarhodom C., Steward F.R. and Lister D.H., 2011, “The Influence of Platinum Coating on
Hydrogen Diffusion through Carbon Steel”, 32" Annual Conference of the Canadian Nuclear
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Nuclear Association, Ontario, Canada
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Shanghai, China, Octber 28 — November 2, 2011.
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Challenges and Lessons Learned”, A book chapter in Work-Integrated Learning inEngineering,
Built Environment and Technology : Diversity of Practice in Practice, edited byPatrick

Keleher, Arun Patil, and R.E. Harreveld and published by IGI Global Australia 2011.
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Greenhouse Gas Control, Vol. 15, pp. 134-141, 2013.

Thonglek, S., Ku, H.M., Kavanagh, L., and Howes, T., “Stakeholders’ Perspectives of a Work
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Panuwat Ekdharmasuit, Apichai Therdthianwong, Supaporn Therdthianwong, “The role of an anode
microporous layer in direct ethanol fuel cells at different ethanol concentrations”, Int J

HydrogenEnergy 39 (2014) 1775-1782.
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production from yellow glycerol via catalytic oxidative steam reforming”, Fuel Process Technol 106
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