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1. Ay uan Lidesndn 3 wudeda (lddundaeia)
- dU 2 wwedn (ludunueia)
01202597  &uuun 1,1
(Seminar)
- g nenvedu 1 wuneAn (ludumnein)
01202591 52t08UITINENIIAINTINLAL 1(1-0-2)
(Research Methods in Chemical Engineering)
2. ednus Lideandn 36 wilehia
01202599  Aneniinus 1-36

(Thesis)
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01202597 fuuun 1,1
(Seminar)
- A LBNUIAY 13 weAn
01202511 U’i’lﬂgﬂ’l’iﬂjﬂ’]ﬁﬁ’]ﬂi@ﬂ%ﬂ@ﬂ 3(3-0-6)

(Advanced Transport Phenomena)
01202512 qmwwamam%ﬁmmimmﬁ%uqq 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)
01202513 mimmam%%uqqmﬁmmmmﬁ 3(3-0-6)

(Advanced Mathematics in Chemical Engineering)
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01202541 ArnTINUAsealvugs 3(3-0-6)
(Advanced Chemical Reaction Engineering)
01202591 szieuinITenITImINTIULAL 1(1-0-2)

(Research Methods in Chemical Engineering)
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Sneiwus doendt 21 misedn Widndaniseuansiesvilanldlunangnsiiy
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01202521 NS IATIZNUAZNITINABINTZUIUNTT 3(3-0-6)
(Process Analysis and Simulation)

01202523 nsmuaunszuaunsiaslneufianmes 3(3-0-6)
(Computer Process Control)

01202524 ms‘mﬂ'ﬂmmzﬁqmmﬂizmumsmaLﬂﬁ 3(3-0-6)
(Chemical Process Optimization)

01202525 N1999NLUULASUTEIUNANIZUIUNTT 3(3-0-6)
(Chemical Process Evaluation and Design)

01202526 MIFUATIZANTTUIUNTT 3(3-0-6)
(Process Synthesis)

01202527 LLmﬁﬂﬁugmlumﬁaaﬂLmeﬁmﬂismmﬁ 3(3-0-6)
(Chemical Engineering Conceptual Design)

01202531 Festagtumdimnssuai 3(3-0-6)
(Current Topics in Chemical Engineering)

01202543 nsissUfAze A IsiugUszgng 3(3-0-6)
(Applied Heterogeneous Catalysis)

01202551 AmnssuTall 3(3-0-6)
(Biochemical Engineering)

01202552 nslyusslornannueandonistanm 3(3-0-6)
(Biological Waste Utilization)

01202562 wswgiavyudeulazmaluladaivausii 3(3-0-6)
(Circular Economy and Low Carbon Technology)

01202563 wieluladazoinuaznsussduininstin 3(3-0-6)

(Cleaner Technology and Life Cycle Assessment)
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2. Meanus
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(Principle of Biofuel Engineering)
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(Advanced Polymer Engineering)
MIAALAS N B IANZ VB NOBLDS
(Polymer Characterization)
'3mnswﬂ§ﬁ%mwa§ma§

(Polymer Reaction Engineering)
mMeTendnuuzvostaguilu
(Nanomaterial Characterization)
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(Digital Technology for Chemical Engineers)
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(Selected Topics in Chemical Engineering)
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(Special Problems)
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ANB5UYSI8IU

Usngnisainselautugs 3(3-0-6)
(Advanced Transport Phenomena)
Bansdmeuvesymnsnisloussuumuey dsfinszuaunsnisleudes
siavdornnanintunsontu msaelevluaniisufuiuaranza Msaiew
Tauf AuseuLaTYIa
Methods of solving transport problems. Coupled system where two or
more transport processes interact. Unsteady state and steady state transport.

Momentum transfer. Heat transfer, and Mass transfer.

qmwwamam%ﬁmnssumﬁ%’uga 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)

Mé’ﬂmﬁmﬂimLﬂﬁ'qﬁwi‘wamam%ﬁﬂﬂ%ﬁuﬂmm%ﬂgqa nsUszgnalangved
nilswazansluszuvdauazssuuida aussouzseundy wlosniw wanazaunaLail
mmé’l’uﬂ’uémaqm‘w‘wamam%maamsu’%qwél,l,amawam LLaSLﬂ‘ﬁQﬂJ‘MWﬁﬁ’]ﬁ@%%@ﬂ
TV

Principles of chemical engineering thermodynamics applied to advanced
problems. Application of the first and second laws for closed and open systems.
Reversibility. Stability. Phase, and chemical equilibria. Thermodynamic relations

of pure materials and mixtures. Thermodynamics of surfaces.

ﬂn’imﬂ'}am%%gugww’iﬂ'anismﬂﬁ 3(3-0-6)
(Advanced Mathematics in Chemical Engineering)
m5?1;'1&%msmmaﬁmmamguazﬂ’liLLfTﬂ'ﬁngV]’mﬁT’mUi'}ﬂgm'iaja"]aiau
ANssNUNseall wazdammieauimnssaiaiidug Imaﬁlsgmﬂﬁﬂaumiauﬁuﬁ‘
ansiy aun1seyiussoy TUszIuA uasmedaveadinmanstugedu o
Mathematical formulation and solution of problems drawn from
transport phenomena, chemical reaction engineering, and other typical
chemical engineering problems employing ordinary or partial differential
equations, approximation methods and other advanced mathematical

techniques.
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N13ATILHRAZNITINABINIZUIUNT 3(3-0-6)
(Process Analysis and Simulation)

151 ATIEREENITES LU IADWNIALINFANARSYaINTEUIUNTSINALAT 719
TuenufiAertunginssuannzasi uazanignaa nslaneuiiamosiazeonauas
E‘gﬁL%ﬁ]gﬂ%’]ﬁ@?’mmiﬁiﬁﬁ@dﬂi%ﬂ’mﬂ’ﬁ

Analysis and formulation of mathematical models of chemical processes
for steady-state and dynamic behavior. Use of computer and packaged software

for process simulation.

n1sAuAunszUUMsiagldaaunnas 3(3-0-6)
(Computer Process Control)

mﬂﬁﬂgmﬁ%ﬁanmﬁﬁguqa %umau?%muquLLas?{amiLLwﬁ%ﬁam%"m
wUad g aisemeeundeniuR 3alnsiediges anwendatuy WAYITUUIIU
lulaspeufiunes FEUUNITAIUANLUUNTERNEY NOEYNITAIUAN N1TBBNLUUTEUY
munulnglyaoufinnes

Advanced real-time digital techniques. Digital communication and
control algorithms. Analog-to-digital and digital-to-analog converters. Data

acquisition technique and microcomputer-based systems. Distributed control

system. Control theory. Computerized control system design.

NISMIANNIENEAVBINTLUIUNITNINAY 3(3-0-6)
(Chemical Process Optimization)

N13ALIUNITLAENITAIVANNTEUIUNTAT MTaT1elendu Tnguseasanis
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Operation and control of chemical processes. Formulation of objective
functions. Optimization of problems with constraints. Methods for solving
problems using linear and nonlinear programming. Graphical optimization.

Regression analysis. Global optimization.
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N1599NLUULAZUITIIUNANIZUIUNS 3(3-0-6)
(Chemical Process Evaluation and Design)

mﬂ%ﬂamﬁ’gLmagsﬁaEﬂumiaaﬂwagjﬁ’ﬁmnawwwﬁw \3esufnsaiead
LarlsaugAa1NITULAYTIN NSANYIANYUEAITTINIUYBINTEUIUNITLAL AT
ponuuuielniinruannsalunshaugsganuaulasady anudedeln ns
AIUAN

Computer-aided design of unit operations, chemical reactors and
integrated plants. Operability characteristics of chemical processes. Design for

optimum operability safety, reliability, control.

NNSAILATIZANTZUIUNIS 3(3-0-6)
(Process Synthesis)

msassunuginszuIunms sedeudinussuuiadenenssuuns nnis
usaunu msrumuaznmsiadulafensiatanmnm msUszgnadmiuszuuay
AaalarnsUINa9IUNaU A1591ANLEY N1SYISEIME N1THENENS IGEIUAREY
NFLUILNTVILR M3UuUsauNLgRuazUsEAvBAMR g UVARARS

Flowsheet invention. Systematic methods for devising chemical process
networks. Representation, search strategies and decision rules, measures of
quality. Application to energy recovery and power systems, refrigeration,

evaporation, separation sequences and total flowsheets. Thermodynamic

efficiency and flow sheet improvement.

LLu’Jﬁﬂ‘ﬁug’]ﬂumsaaﬂLLUiJvm’qm’misumﬁ 3(3-0-6)
(Chemical Engineering Conceptual Design)
WAARLAZTUABUN1TEENKUUISIILLAZNTEUIUNNTNE AN T AN T LT
LLUU?\T’]E]E]WI’Nﬂfﬁmﬁﬂam’guazmiﬂﬁu@NGUENﬂ'ﬁSU’Juﬂ’]’ﬁ/]’]ﬁﬁ’Jﬂ’i'ﬁJLﬂﬁ AN59BNLUY
qﬂﬂﬁajmﬁmﬂﬁumﬁ
Concept and procedure for plant design and chemical engineering
production process, mathematical modeling and control of chemical engineering

process. Chemical engineering equipment designs.
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Festlaqiiumsiaanssuiadl 3(3-0-6)
(Current Topics in Chemical Engineering)

a

Sestagiumadmnssueiiluseaudsaggyln vesesdasundativluunag
A1ANIIANYN
Current Topics in chemical engineering at the master’s degree level.

Topics are subject to change each semester.

AranssuUizenadivuge 3(3-0-6)
(Advanced Chemical Reaction Engineering)

noAnssunsinavesvedlvalundesfnsaiail manavvesvesiva UiATen
swdwwaﬂwaﬁuauma UiRseszvnsvaslnatuveslaufAsenisissveia
UfRzenduvesuds nmsidouvesiussfizen

Flow behavior of fluid in chemical reactors. Mixing of fluids. Fluid-particle
reactions. Fluid-fluid reactions. Catalytic reaction of solid catalysts. Deactivation
of catalysts.
nsissUisenIdsnugussand 3(3-0-6)
(Applied Heterogeneous Catalysis)

nanN9LT9U AT TsWUE dnwazlanznianienmiaziafive sl
UiATen niseanuuukasAaulsiaudsafATer mawToudissuiasen ms
ﬁmiwﬁé’ﬂwmmawwmﬂmam‘wLLazmﬁsua«ﬁi”aL‘iﬁﬂ;’jﬁﬁmmiﬂizqwﬁ%a
9RENVNTINVBIFITIUAATEN

Principle of heterogeneous catalysis. Physical and chemical
characteristics of catalysts. Design and modification of catalysts. Catalyst
preparation. Analysis of physical and chemical characteristics of catalysts.

Industrial applications of catalysts.

AINTTUYNAL 3(3-0-6)
(Biochemical Engineering)

nsUsEgnANIEUIUNTTIATivIgRamnTIL Faunamansvasntsiulaves
QauvsuuUTanmadincansuessuuTnm Wwaskazmaaigdulaveusaa &
Ufnsaithnmuarnsesnuuu nquiveanisiiulavesgdunisuaznsinsidss wioe

nsvilvkdnsunuians
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Applications of biochemical process in industry. Kinetics of microbial
growth. Mathematical model of biological system. Cell and cell growth.
Bioreactor and design. Theory of microbial growth and cultivation. Purification

units.

N5 U2 leYUIN VO IUADNI9TNN 3(3-0-6)
(Biological Waste Utilization)

nslauselorurends vienanasslaaingnanmnssuduadl uazgmamngsm
3u 9 Wnenszuiunsneilang el wasdann

The utilization of waste or by-product from the biochemical and other

industries by physical, chemical and biological processes.

isugiavyuisunazmaluladanfuausi 3(3-0-6)
(Circular Economy and Low Carbon Technology)
LATEgNAVY UL AeEeunszan mnﬂﬁéuuﬂaaaquﬁmmﬂ wUIAANARATNINT
F3m Uszansamnisloninennsuazmsdansveads waluladfivassasuaun
dmfugnamnssy msthmedeunszaniulsuselom]

Circular economy. Greenhouse Gas. Climate Change. Life Cycle Thinking.
Resource efficiency and waste management. Low Carbon Technology for

industrial processes. Greenhouse gas utilization.

waluladazaauazn1suseliui)instin 3(3-0-6)
(Cleaner Technology and Life Cycle Assessment)
SYUUMSTANIIA LA wana e wanmsvesnalladdavenn nsanuafivi
uwiastiia madsadiutgdnsdinuasiasgiuiiienves iwdersuaniudeumiane
weluladfue miaaﬂLmumémﬁmsﬁuazﬂiaumsmémL%aﬁl,'mé’m%’umwgﬁa
Environmental management systems. Principles of cleaner technology.
Pollution Prevention. Life cycle assessment and its application. Mass exchange

network using pinch technology. Eco-design for product and process.
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wanmsvasdranssdamasdianm 3(3-0-6)
(Principle of Biofuel Engineering)

MENN5TBRMNTSLTDNATIAN Tanauason@dinIn nansnuns
dunnaeuvodomddanin ndsdannilaannaluladmadinmuuus iy
wartugs Wemdsdanmannisvn walulad nsuandwmivlulefiea Tulaten
uoa Tulowna uarlulolelnsiau

Principle of biofuel engineering, Biomass and biofuel, Environmental
impact of biofuel. Bioenergy from conventional and advanced biotechnology.
Biofuel from fermentation. Production technology for biodiesel, bio-ethanol,

biogas, and bio-hydrogen.

AAanssunaBiueugs 3(3-0-6)
(Advanced Polymer Engineering)

nMsfmuvesiannediues sssumdniaedl wagnisiniesudiureamed
wes AMuFUTLSTzM19lATIaT 19N ANes fun MantAvea1uaINT ou
namans adluwuazuas nsifuunenns 4 dvfutanwediues wannisves
ﬂizmumiéﬁugﬂmawaﬁma% MENNNTVOINTEONUUUNILATIATI UavHAR o
NNeADS

Development of polymer materials. Chemical nature and state of
aggregation in polymers. Relation of structure to thermal, mechanical, chemical,
electrical and optical properties. Additive for polymer materials. Principles of

the processing of polymers. Principles of product and structural design.

NNSANUUARNHULANIZVDINDALNDS 3(3-0-6)
(Polymer Characterization)

Iﬂiﬂag’mlﬁmammmwaaLmag LLUUﬁi”]aawaﬂmLaqawaﬁma% IITHLGR
asavatenediues LwﬂﬁﬁiumimﬁmﬁﬂimLaqa‘waﬁmai‘ mAfiAnsaILUsENeU
Trouewes wazmalamsinerlagisn1smennLsouLasnIena

Polymer microstructure. Models of polymer molecules. Theory of
polymer solutions. Techniques for determination of polymer molecular weight.
Techniques for determination of comonomer composition. Thermal and

mechanical analysis techniques.
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ArINssuUHizewediues 3(3-0-6)

(Polymer Reaction Engineering)

WnAAMAmNTIIwedues ndnnisvesimnssuuiftenediues nain
wodweswuutukazLuuale M3innediue3sa nsvUINMINMSAanedies
ifesnnvesnedueswarnsiion

Concepts in polymer engineering. Principles of polymer reaction
engineering. Step-growth and chain growth polymerization. Copolymerization.

Polymerization processes. Polymer stability and degradation.

N5IATIRaNBaTYaLTaqUILY 3(3-0-6)
(Nanomaterial Characterization)

N3IMUNAUTN Y auﬁﬁﬁﬂmﬂa;ﬁﬂmamamwLLazLﬂﬁsuaﬁaﬂuﬂu
waziaLssUiAzer weadanslesien antRerundunsauavuiuiavesfanulu
uaLsIUARTen TpaauazesaUsznouresTanuluuasdswfisen anuduius
maaﬂssﬁ‘w%ﬂwwﬁ’u‘lmqagﬂwaaﬁaL%qﬂgjﬁ%m nIflAnY

Characterization, structural, physical and chemical properties of
nanomaterials and catalyst. Analytical techniques. Acid-base properties on the
surface of nanomaterials and catalysts. Phase and composition of
nanomaterials and catalysts. Relationship of catalytic performance and catalyst

structures. Case study.

wialulagfInadnuiviansiall 3(3-0-6)
(Digital Technology for Chemical Engineers)

9RavNg3y 4.0 Mswasundamsiavialugramnssuiad uuuiaesAavia
wazhuuTraouadaululand99a N1597899N58UIUNITNINQAFINNTTY
ﬂzy}mﬂmﬁwéuazma’Lsszqu’ﬁmmammﬁ mi’umwﬁmy@zﬂa maL%‘sJugymm
w3eadhsuarnslyanuliudmnssuadl maﬁsui@aﬁﬂLLazmﬂﬁgmuiuﬁmﬂiimmﬁ

Industry 4.0. Digital transformation in chemical industries. Digital models
and digital twin. Industrial process simulation. Artificial intelligence and
applications in chemical engineering. Data analysis. Machine learning and

applications in chemical engineering. Deep learning and applications in

chemical engineering.
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52iiguInINENIAINIIUAL 1(1-0-2)
(Research Methods in Chemical Engineering)

nanuarszlioulsideysienssuad mﬁlmwsﬁﬂﬁymLﬁaﬁmumﬁ’ﬁa
NUIATY mﬁi'mﬁ’;wduaz@Lﬁaﬂ’ﬁ’mLLmumﬁé’a mMsfvuafiegLazvala N3
ARsIEH NMsulana warmHINIaNan1sIse nstavhsenuitensinausluns
Uss LAy IR

Principle and research methods in chemical engineering, problem
analysis for research topic identification, data collection for research planning,

identification of techniques. Analysis, interpretation and discussion of research

result; report writing for presentation and publication.

Boaaniemadnmnssuad 1-3
(Selected Topics in Chemical Engineering)
L'%"aqLawwmﬁmﬂﬁuLﬂﬁiuiséﬁ’w%iymﬂm vodonddsuuvasivluun
AarNIANIIANY)
Selected topics in chemical engineering at the master’s degree level.

Topics are subject to change each semester.

Auuun 1
(Seminar)
msiausuazeduTemvenuaulanrnssuedl TussauuTyain

Presentation and discussion on current interesting topics in chemical

engineering at the master’s degree level.

Jaymiiieg 1-3
(Special Problems)

AsAnwAuAmIMIAInssuadssAuUsyailn waziseussndoudy
389U

Study and research in chemical engineering at the master’s degree

level and compile into a written report.
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01202599  megninwus 1-36
(Thesis)
WeluszauUSan waviSsussadouduineriinus

Research at the master’s degree level and compile into a thesis.



