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(Process Analysis and Simulation)
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(Advanced Momentum, Heat and Mass

Transfer Operations)
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(Chemical Process Optimization)
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(Case Study Approach to Multiphase Reactor Engineering)
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(Applied Heterogeneous Catalysis)
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(Reactor Scale-up, Modeling and Optimization)
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(Biochemical Engineering)
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(Principle of Biofuel Engineering)
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(Polymer Reaction Engineering)
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(Computational Polymer Science and Engineering)
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01202511  Usingnisainsdneloutuge 3(3-0-6)
(Advanced Transport Phenomena)
Bnsmdmeuvesdgvimsiieloussuuauay dsiinszuiunisaneleuaesviianie

wnndnindundeniy msmelouluanyuSusuaraniivasi msmewlnausy mudouuazang
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.

01202512 qmwwamam%%ﬂ'mssumﬁ%gugje 3(3-0-6)

(Advanced Chemical Engineering Thermodynamics)

guvaransllsnanadn szuULarAInden NANULALSUATATINTEIINIL LagAN
You mavszgndlingdefinilduszuulonazszuula aussousdoundu amnuduiusmaguvnamans
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Principle of classical thermodynamic concepts. System and its environment. Energy
with work and heat interactions. Application of the first law for closed and open systems,
reversibility, thermodynamic relations of pure materials and mixtures, phase and chemical

equilibria. Thermodynamics of surfaces.

01202513 ﬂnimﬂ']am%‘ﬁ'ugemﬁmnﬁuLﬂﬁ 3(3-0-6)
(Advanced Mathematics in Chemical Engineering)
N1585198UN15NNALAAIEATasN ST IMIIAIuUIINgn1salaelay IAINTIu

UfAsonatl wardyvmmissndmnssuaidug Tnsldinadaauniseyiudansiay auniseyiusdos 33

Useanaue LLasmﬂﬁﬂmﬂﬂﬂmmam%%uqqﬁu d
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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01202521 N15AATIZALAZNITINADINTZUIUNT 3(3-0-6)

(Process Analysis and Simulation)
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WoRANTIUANIZAIHT Lazan1iznadn nisldneuiiamesuazgenduisdnsagunianiunisdiaes
NSTUIUNTT

Analysis and formulation of mathematical models of chemical processes for steady-

state and dynamic behavior. Use of computer and packaged software for process simulation.

01202522  nsUftinsaeleulumudy anudouuazuiatugs 3(3-0-6)
(Advaned Momentum, Heat and Mass Transfer Operations)
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Fluid statics and application. Phenomenon of the flow. Advanced equations of flow.

Incompressible fluid in pipe. Thin film flow inside equipment. Industrial flow meters. Industrial

heat exchanger. Diffusion and mass transfer between phases. Integration of transfers. Operation of

complicated equipment. Application of the knowledge to industrial processes.

01202523 N15AIUANNIEUIUNTSLaeTdRaNNINDS 3(3-0-6)
(Computer Process Control)
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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.
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01202524 MFMIANANNFAVBINTTUIUNITNIAUAL 3(3-0-6)
(Chemical Process Optimization)
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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.

01202525 N159NLUUKATUTEIUNANIZUIUNIS 3(3-0-6)

(Chemical Process Evaluation and Design)
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Computer-aided design of unit operations, chemical reactors and integrated plants.
Operability characteristics of chemical processes. Design for optimum operability safety, reliability,

control.

01202526 NISAUATITRNTZUIUNTS 3(3-0-6)

(Process Synthesis)
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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.
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01202527  wudAaNugIUluN1TERNLUUNINIAINTTUAT 3(3-0-6)
(Chemical Engineering Conceptual Design)
LLUQﬁﬂLLazsﬁJum@uﬂﬂiaﬂﬂLL‘U‘UI?N’]‘HLL@%ﬂiSU’JUﬂ’ﬁNaG}%’]\ﬁﬂ’miiﬂJLﬂﬁ LUUTEDINIY
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Concept and procedure for plant design and chemical engineering production

process, mathematical modeling and control of chemical engineering process. Chemical

engineering equipment designs.
3(3-0-6)

01202531  (Fastlagtiumsinansuail

(Current Topics in Chemical Engineering)
sestagdunmadmnssuailuszauUsgailn Wdeisenddsuntasllundazain

N13ANEN
Current Topics in chemical engineering at the master’s degree level. Topics are

subject to change each semester.
3(3-0-6)
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(Advanced Chemical Reaction Engineering)
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Flow behavior of fluid in chemical reactors. Mixing of fluids. Fluid-particle reactions.

Fluid-fluid reactions. Catalytic reaction of solid catalysts. Deactivation of catalysts.

Aranssuunsainanemagedsnsaline 3(3-0-6)

(Case Study Approach to Multiphase Reactor Engineering)
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Multiphase reactor engineering. Fluidized bed reactor. Gas-lift reactor. Stirred-tank

reactor. Trickle-bed reactor. Micro-channel reactor. Applications of different types of reactors in

various case studies.
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01202543  nstseUfizendTsnuguseena 3(3-0-6)

(Applied Heterogeneous Catalysis)
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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.

01202544  n1svenevuIAUfnsal n1ssnassuaznsIAINEiga 3(3-0-6)
(Reactor Scale-up, Modeling and Optimization)
nsvengruInUnsaliadiayisnig MIINseieald Anumilauiunisgunss Unsal
grundgamaiine Uinsaleamailing msnaslunisvensvunnufnsal wazmsianndeyadnsing
AnUdAzen n1sdnaesadinanansvesunsainnla n1531ae3n15nseane Unsalunaiun vgdladiun
Lag niaAalun nsuugidsnndsdiavdmiunsmiauunsiigaseidosdmiunigld sulu

v & o

nszuuMsall wdsnsuldnuld Bnsuuguleeyius dmsunismAiuvaneNgawuunaefiuys

'
=

vilpiidodfnnaglidnin mavdney memauangiigaiansn waznsUszanurduls
Chemical reactor scale-up and method, dimensional analysis, geometric similarity,
isothermal ideal reactor, non-isothermal reactor, mixing in reactor scale-up, and rate data
development. Mathematical modeling of multiphase reactor, dispersion model, packed bed,
fluidized bed, and trickle bed reactors. Introduction to numerical methods for continuous
optimization for applications in chemical processes, focusing on practical methods, derivative-

based methods for constrained and unconstrained multivariate optimization, root-finding, the

graphical optimization and parameter estimation.

01202551 Jenssudiuall 3(3-0-6)
(Biochemical Engineering)
N13UsENANTEUIUNTTUALNIIQAAINNTTY FAUNAAIEANTYDINTITIAUINYDIRAUNTY

WUUTIADINNANAAIAATVRITEUUTININ LWATLAENITASYAUInvaLTad aeUfnsaldininuaznis
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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.
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01202552 M slHUselevdaInNvaLnaeanIsyaInIw 3(3-0-6)
(Biological Waste Utilization)
nsldUseloviveads vienanassliangnamnssudad wazenaimnssudu 4 lag
NFTUIUNITNNAENS el LazTinn
The utilization of waste or by-product from the biochemical and other industries by

physical, chemical and biological processes.

01202561 N1TUTERTARAZNITIANTTWAIIIY 3(3-0-6)

(Energy Conservation and Management)

N15UsEndandaululsnnuanaIvngsy NMINTIITALAEILATISYTEULLANATINN S8UUUsY
91N1F STUUNSIUAIINEOU SEULAIEISRa1NIA wagseuuliill n1sdanisszuunistdndeanlid
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Energy conservation in industry. Energy audit and analysis in lighting system, air
conditioning system, thermal system, air compressor and electrical system. Energy management

for optimum efficiency and utilization.

01202563  wAlUladaza1ALAZN1TORNLUULTITLIALATEFNT 3(3-0-6)

(Cleaner Technology and Eco-Design)

SEUUNMITANISAuAanden ndnnsvesveluladazenn nsanuaiufiunastiia ns
JasginszuIuns nsnsiadeulaeldinalulaBazenn ssuueIetieniswanidsuanuieunazing
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Environmental management systems. Principles of cleaner technology. Pollution
source reduction. Process analysis. Cleaner technology audit. Heat and mass exchange network
using pinch technology. Life cycle assessment. Ecological and economical design of equipment

and production process. Applications of quantitative environmental risk assessment in Eco-Design.
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01202564  wanmsvasdranssandamasdianm 3(3-0-6)

(Principle of Biofuel Engineering)
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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.

01202571 AAanssuwadiuaituge 3(3-0-6)

(Advanced Polymer Engineering)

NsLIYRITEANOALIDS SITUTIANINAT KATNITNIETINAINUVBINDTDT AINFURUS
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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.

01202572 %mnﬁmszmﬁn%guqa 3(3-0-6)

(Advanced Ceramic Engineering)
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Types of advanced ceramics and their applications, Controlling diffusion processes.
Controlling  microstructures.  Chemical synthesis of advanced ceramics, Fabrication.

Characterization.

01202573  NISAVUARNBULIANIZVINDRLNDS 3(3-0-6)
(Polymer Characterization)
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wof madelunsmimdnTuananediues madanismdiuvszneulauouaiued waginaianis
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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.
01202574 AAdnssuU e wanes 3(3-0-6)
(Polymer Reaction Engineering)
LUIAANIIAINTTUNDANDS NaNN1TVIMINTIUULAT NORLRS naiemediuesuuudy
wazuuvasly Msianediuedsin nsrvaunsnIsianedwes llesnnvemedwesuarnisiden
Concepts in polymer engineering. Principles of polymer reaction engineering. Step-
growth and chain growth polymerization. Copolymerization. Polymerization processes. Polymer

stability and degradation.

01202575 3NYIANEATHAZIAINTTUNDALUDIAIATUI 3(3-0-6)

(Computational Polymer Science and Engineering)

5z J8UITNITAIUIUNIINGIAER LA IANTTUNOAIWDT N13Ta0eITalaLaaRnuLay
Auwesiiiadin n1sdnaesUisemediues n1sdnaesdiuveamhelassaisluluananediues n1sdnaes
Iﬂiﬂgﬂmaieziwaama% N13918RINIHAIUIN N YFIVINGITENINNTANNANLAL TENININITUENLNE 113
a0INuUsFUNedues

Computational methods in polymer science and engineering. Stochastic and
deterministic simulation. Simulation of polymerization. Simulation of structural unit sequencing in
polymer molecule. Simulation of polymer chain conformation. Simulation of morphology

developments during crystallization and phase separation. Simulation of polymer processing.

01202591 328U ITINENIIAINTIUAL 1(1-0-2)
(Research Methods in Chemical Engineering)
wanuazszfeuiTifendimnssuadl nsheszidynifieodmuaiidenuide ns

ﬂmw%’a;&aLﬁami’numumﬁﬁa MMIMYUARIEINaEINATA NMTIATIZY NshlaNg wagn1TIansal
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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.
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01202596  (ZaglawizmeiAanTsuiadl 1-3
(Selected Topics in Chemical Engineering)
Soaarzmmnssueilusziutsyanln wdedeavdsuntadluusaznansing
Selected topics in chemical engineering at the master’s degree level. Topics are

subject to change each semester.

01202597  duuun 1
(Seminar)
mMsynaueuareduemdefiunaulamdanssuadl TusydulSyaiin
Presentation and discussion on current interesting topics in chemical engineering at

the master’s degree level.

01202598  Ugyniiiaw 1-3
(Special Problems)
nsAnwAuAIIMIBImnTselissrulsgaln waviseussadeoudusienu
Study and research in chemical engineering at the master’s degree level and compile

into a written report.

01202599  Anatwus 1-12
(Thesis)
WeluszauSann waviSsudsadeuduinednus

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



