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01202511 ﬁﬁfmgmﬁiﬁmﬁmﬂiﬂuﬁguzgq 3(3-0-6)
(Advanced Transport Phenomena)

01202512 goumwaAaRSAFINTTHLATdg 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics,

01202513 AdiAFNARSIHgIARNTaHA 3(3-0-6)
(Advanced Mathematics in Chemical Engineering)

01202541  ArangasiAsenadiug 3(3-0-6)
(Advanced Chemical Reaction
Engineering)

01202591  suilguATATeNINIFINTIHAN 1(1-0-2)
(Research Methods in Chemical
Engineering)
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01202521

01202522

01202523

01202524

01202525

01202526

N19ALATILALALNITIIRDINTLUIUNTT 3(3-0-6)
(Process Analysis and Simulation)

mimuamﬁzmumﬁguqq 3(3-0-6)
(Advanced Process Control)

nMsAaLANNITLINNTG e lEnanRanns 3(3-0-6)
(Computer Process Control)
mfimmmm:ﬁqmmﬂfizmum'ﬁm\iLﬂﬁ 3(3-0-6)
(Chemical Process Optimization)
NI9ADNLULLATUTERUNANTTUINNT 3(3-0-6)
(Chemical Process Evaluation and Design)
NNTAILATIEANTLLINNG 3(3-0-6)

(Process Synthesis)



01202531

01202542

01202543

01202551

01202552

01202561

01202562

01202563

01202564

01202571

01202572

01202573

01202574

01202575

Aastlaqimnaimngasiag

(Current Topics in Chemical Engineering)
MeARTsiLazennuULLAZaLRna0lAT
(Chemical Reactor Analysis and Design)
A9l BeNA s U vend

(Applied Heterogeneous Catalysis)
AranTINgaAl

(Biochemical Engineering)
AstfUszlenianneeandeniedanin
(Biological Waste Utilization)
N19UTENIALALNITTANTINAIITU
(Energy Conservation and Management)
nTATziAN AR ATHA TN aB ST
LATRIUIAE DN

(Safety and Environmental Risk Analysis)
walulafarenuaznisesniuL
\BHlarATEgie

(Cleaner Technology and Eco-Design)
WRNNITVBTIFINTINBBINATIN TN
(Principle of Biofuel Engineering)
AFmnasHNeEAINeSTugY

(Advanced Polymer Engineering)
%mﬂi'ﬁwmqﬁﬂﬁguqa

(Advanced Ceramic Engineering)
NMIAIAHARNHULIANIEVDINDALNDS
(Polymer Characterization)
Armnssnlizemefines

(Polymer Reaction Engineering)
AWLIFNRATUALIAINTIHNDRLND T TIATUIY
(Computational Polymer Science

and Engineering)
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01202581 M1senTziuNINUILL 3(3-0-6)
(Residue Qil Upgrading)

01202582 m‘ﬁf%’@m{[mam‘iLmeﬁmﬁWﬁy’uqama 3(3-0-6)
AAINTINAN
(Advanced Project and Production Management
in Chemical Engineering)

01202596  3BUANIVNAAINTTHAT 1-3
(Selected Topics in Chemical Engineering) 0

01202598  {lgyniieie 1-3
(Special Problems)

2. Angnfinug Bideundn 12 wdagfn

01202599  AneNHNUg 1-12
(Thesis)
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AMBBUYSETY

01202511

01202512

01202513

ﬁﬁfmgmﬁiﬁmﬁmﬂiﬂuﬁguzgq 3(3-0-6)
(Advanced Transport Phenomena)

3‘%m‘mWﬁflm?JUﬂmﬂiywﬁmiiinﬂuﬁwumuqu F9fnsruannisdng
Tousaswfavdauinnininundantu nstelanluaniasUSudauazaniazag
fin N1atnem LN ANSENLATEIR

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.

AovNaERSAmnTTIAT g 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)

AUNNAFNEASIBIARIARA TTULUALAIIAADN WANIWUAZEUATAZEN
TLNTINNIU LAZAINNEDY ﬂ’]‘jﬁizqﬂﬁf%ﬂg%@ﬁwﬁﬁuizuuﬂmmizi:‘uuLﬂ(ﬂ
ANFIONEBUNAD ANNANAUEN I UNNG ANARSIBIAITUS NS UAZIBIHAN
ANARNAUATATIDINAFARSTBIRURY

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.

AdAanSigaIArnasAd 3(3-0-6)
(Advanced Mathematics in Chemical Engineering)

ANTRZNANATNNATAFIFATLAzN1TUAT Y nmeANlsInga1saddny
Tou ArmnsanufAsenad uazilymmdndmnssindaug Tnalinaiagunis
ayiuE ATy auntTayiustes A8UTTHN0AN LAHMATANIIATIARERSIGY
f

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.



01202521

01202522

01202523

N19ALATIZALALNITINABNNTEUINNTT 3(3-0-6)
(Process Analysis and Simulation)
N199LATIERLALNITAENLUUTIRBINNATRAFITATIBINTLUINNTIN
Al HoluganfiatungAnssnsninzasia uazaninznadn n1slinaxianes
LATTENAWISANTIFUNNHINNITINRDINTTLINNTS
Analysis and formulation of mathematical models of chemical processes for
steady-state and dynamic behavior. Use of computer and packaged software for

process simulation.

ﬂﬁiﬂfJU@NﬂiZUQuﬂ"l‘jﬁg‘MQQ 3(3-0-6)
(Advanced Process Control)

meﬁﬂﬂﬁﬁm‘l_l@wﬁy’uqq TTUUNANEFILLS m‘;‘muqmmu%ma@ﬂ@mmz
won A munzaniige nadiAnuadiunissrgndnisaauanings ez
ﬂ‘jZU‘Juﬂ’ﬁLﬂﬁﬂu’mT‘lﬂﬂ;j

Advanced control techniques. Multivariable systems. Supervisory and
optimization control. Case studies involving the application of advanced control to

large chemical process systems.

N19ALANNTTLNNTG e lnanRames 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.



01202524
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01202526

ANTMANANIEAFAVBINTZUINNITNLAK 3(3-0-6)
(Chemical Process Optimization)
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mmzﬁqﬂmﬂﬂﬁﬂw N19ALATITINITOANDSY m‘jmmmm:ﬁqmmﬁg@wum
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.

NNFDBNWUULATUTERUNRNTLTUINNIG 3(3-0-6)
(Chemical Process Evaluation and Design)

nal¥monRanasdastunsoanuuulUfiinisanizmias wanefnanl
LR LL@::Ti\‘muqmmmﬂﬁﬂmmw NNTANHIANY LNV NINUDINTLUINNT
il MsspnuuLie WA namsa unainengegaduatUaandy Ao
@odali naruas

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

operability safety, reliability, control.

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

ANTESNUNUYANTTUINNTT TeieUABAUTTUUIASRYINTTUINNNT Ny
aauiudaun nsfumuaznisinanlaianseadnnonin niaUszynddiniy
FLUUAUATAILAZNITHINRNIUNAL N19911ANHLEUN N19Yi192ie n1Tuenans
LL@:LLNuQﬁﬂi:uqumiﬁgﬂ‘mmm m‘m%/uﬁ‘gﬂLLN‘LAQﬁLL@zﬂizﬁw%mWﬂmqmwwzu
PRSI

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.



01202531

01202541

01202542

Anailaqiimnsirangasad 3(3-0-6)
(Current Topics in Chemical Engineering)
Gavilaqiumadmnasuaiiasiuuiogain sadaEe dunuasluhy
UFRZNIANITANEI
Current Topics in chemical engineering at the master’s degree level. Topics

are subject to change each semester.

ArnTTNuiEeARduge 3(3-0-6)
(Advanced Chemical Reaction Engineering)
‘Wf]@Iﬂiﬁ&lﬂ’ﬁf‘ifiﬂﬂ@ﬁﬂﬂﬂTﬁﬂTuLﬂ%ﬂﬂﬂﬁﬂ‘jiﬁmﬁ ANTHEANYBIYDI (WA
Uffzenszndeesivadueynia Uifisensendnseasanueesmadjizanis
! o/ aaa A & & y o | aaa
NNkt ISP IN ﬂ’]i@ﬂmmmmimgﬂim
Flow behavior of fluid in chemical reactors. Mixing of fluids. Fluid-particle
reactions. Fluid-fluid reactions. Catalytic reaction of solid catalysts. Deactivation of

catalysts.

A19AATITYLazeBNLULIAEBIU N olAl 3(3-0-6)
(Chemical Reactor Analysis and Design)
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Principle of reaction kinetics and kinetics of heterogeneous catalytic reactions.
Transport processes with reactions catalyzed by solids, Gas-solid and gas-liquid
reactions. Batch and semibatch reactor. Plug flow reactor. Fixed bed catalytic

reactors. Nonideal flow patterns and population balance models. Fluidized bed and

transport reactors. Multiphase flow reactors.



01202543

01202551

01202552

aaa

A9l BeNTAsiNgUsvens 3(3-0-6)
(Applied Heterogeneous Catalysis)

NANNISIUGATETIBRUG ANHULRNITNNAYATNWUALLATIBIATLF
UfA5e1 NM9eenuULLATARLLTRRNIASIUTR%E1 nswRendaselisen nne
FATITRANEULIRNIZNNEAINLAZIATR D950 T N8N 19U 928N 6B
DRFNNTIHYDIALTIU TN

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

physical and chemical characteristics of catalysts. Industrial applications of catalysts.

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

A19U928NANTTUINNITEUARNNEATINNTTN IRUNAAINASVDINIT
FiulnepeqAunaduuudnasadinmanssa9sruUEININ IEAALATNIS
wWigiulpsanad dalfnsaianmuazniseenuuy noudissnisdiulanes
qRwATIazNaINIALY mdasnisvin AR uuagns

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.

AstfUszleniannveandeniedanin 3(3-0-6)
(Biological Waste Utilization)

a9 t¥Useleiaaads WIBWANADY (HANgATIMNTINTIAT UAs
@qmmwﬂiim’ﬁ'u T TranszuannIanefand nuadl wazdianan

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

industries by physical, chemical and biological processes.
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01202562

01202563

N19UTENIALALNITTANTINAIITU 3(3-0-6)
(Energy Conservation and Management)

nsUszndanasululssnugasmnisn mansiatauaziinsnzi
STUDLAIETN SYULUSUDNNA SYUUNANNAINEDY SYUULAABIS AR
warsruu A n3danisszuunisEnds B iussansanuasifinyseloanl
Mﬂﬁqm

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.

nTAAaEiAE B THANUae A s LAz RILIA AN 3(3-0-6)
(Safety and Environmental Risk Analysis)

WHIAAR NIRRT IR AHIRDY S8 BeANTELANNNS N133¢1)
F49978 NN NEWHANAANIEY N19UTRRAMHIREIEIUEH 0 NNTUsTiN
ﬂfm\llﬁlﬁwiﬂwmwLL@:@IQLLW%@N NN3SANNTANLALN fa‘uﬁﬁmm:mmg’mﬁm
AHUaBASELRTRILIAS BN

Concepts of risk analysis. Process descriptions. Hazard identification. Fault
tree diagram. Quantitative risk assessment. Health and environmental risk
assessment. Risk management. Regulations and standards on safety and

environment.

mmTuT@?jﬂzmmLmzm‘mﬂmm‘uL%\iﬁmmﬂmgﬁ@ 3(3-0-6)
(Cleaner Technology and Eco-Design)
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01202564

01202571

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.

MANNNTIBIAFINTTHITBINETIN N 3(3-0-6)
(Principle of Biofuel Engineering)

WANNTVBIAAINITHITDINAITANIN FINIAUAZEBINEIFINTN NANTINY
PNAIUINADNIBIEDINRBIN TN WATTHEn T Fannmalulagyniedaninuuy
pafnuaziugs WemAsdanmanniamiin maliladnsnandmsululafios To
Tawenues Wisufia wazlulelzlngian

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.

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

TR HUIVBITRANDANES BITNYENINAN UAZNITNILTINFNHYDY
NORLNDS m'm6"1’34Wuﬁiwdmﬁmm%fmmm@Lm%ﬁ’u@mﬂﬂﬁ’@mqﬁmmw
e narmans LAl Miuazuas n1sfsusesing o dmsudaanafined nannis
mamzmumﬁugﬁmewgﬁLN@% NANNIFVBINITBENRULN IATIFE1 LAy
WNAANTIIINNDANDS

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.

12
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01202574

ﬁﬂ’m‘i‘imﬁ‘i’]ﬁﬂ“ﬁgugm 3(3-0-6)
(Advanced Ceramic Engineering)

ﬂ‘izLﬂVI‘ﬂﬂdLeﬁ‘ﬁﬁﬁﬂ%‘MZ‘NLLﬂzﬂ’]‘ﬁT%Q’}u NFTUIHNTTATUANNITUNT N9
Aauanlaseaiegania nfdaassiaassfniugs n19iugl n1anee
ANY AN

Types of advanced ceramics and their applications, Controlling diffusion
processes. Controlling microstructures. Chemical synthesis of advanced ceramics,

Fabrication. Characterization.

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

TaseadnaBeqganinresnodnes Luudiansresiuananadines gul
AANFITRLAYNDALNDS mﬂﬁﬂsfumﬁwniy’mﬁﬂiuL@QﬂW@ﬁmﬂ% WIARANITN
dautsznaulanauaiues LasmANANITIATISA AR N9 19AINNS B ULAZNNY
NN

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.

ArnssNUzemeaues 3(3-0-6)
(Polymer Reaction Engineering)

WHIRANIAFINTINNBRINES YANN152893FINTINU AT meRINes N9
Aanefwasuuniuuazuuuaels nafanefueddan nazuaunIInIsAaned
o4 IdyInINeBINEAINESuAZNIREN

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

processes. Polymer stability and degradation.

13
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01202581

01202582

ANUFTHAS AL AINTTNNDALNDS LTIAIIU 3(3-0-6)

(Computational Polymer Science and Engineering)

T2 dUABNITATHIUN NANYIATFASLALAAINTTHNDALNES N19918D
FoedtalaunaRnuazfmesiiafin n1senansiifemedines n19d1aasansiy
gpanaalaseadnsiuliananedmes n1sanasslaseguanaldinodiues n1s
IIRBINITHANIN WA Y FIUINLITENINNITANNANUAZTEATNNTUENINE N5
RBIN1TULIFUNDRINDS

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.

MaEnaTAUNININgL 3(3-0-6)
(Residue Qil Upgrading)
autAnIenIanIn uarasAlsznauniaaiizasniningu antifniegos
nnadans uarnisanalen tafveslfizein1sanszdu n1simsied
saunarmansasfidanisanzdunsruaunis lnanauadiuansniningiy
Physical properties and chemical composition of residual oil. Thermodynamic

and transport properties. Chemistry of upgrading reactions. Kinetic analysis of

upgrading reactions. Hydroconversion processes of residue oil.

mi@hm‘ﬂmqﬂﬁLLmﬂﬁ‘jNﬁWﬁy/mgdmﬁmﬂi‘mLﬂﬁ 3(3-0-6)
(Advanced Project and Production Management in Chemical
Engineering)
n19919unulATINsR AR nFudauntvirnssnillnaAnfledanan
Lﬂiiﬂgmﬂm‘ﬂm:ﬂgwmm nsUBmsniaanuul asuazanninudeluesdng nns
WeNIniANNFaINISHARS Y NNsTanuazladafin NTUIMIINENEING AN
HaNsaTTNINNTHAALATNITAATA
Sophisticated chemical engineering project planning reflecting considering
economics and legal frameworks, organization change and conflict management,
product demand forecast, supply and logistics, resource management, and

marketing—production linkage.
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01202591

01202596

01202597

01202598

L G LT e N o2 T PN 1(1-0-2)
(Research Methods in Chemical Engineering)

nanuazazlouisidanisifanssuail n1sinseiilayniiesivue
findinsnAdy n1ssausaniieyaiianisonsuntniside nnatmuadaatouas
WIATA N193LATE NNTUUaRS WaznN1939NT0lNanI1s3aE N13TAYinTIe e
mainans iunsUszRLAT NIRRT

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.

BFRnEn9aAanTTHAT 1-3
(Selected Topics in Chemical Engineering)
L’%‘mquzmﬁmﬂiiumﬁefuizﬁuﬂ%iyﬁyﬂw adedesdanuula Uiy
UFIRZAIANTIANET
Selected topics in chemical engineering at the master’s degree level. Topics

are subject to change each semester.

NHNW 1

(Seminar)

1
¥ A

AsiausuaradUseitiainaulantddrmnssuad Tusefudsygyln
Presentation and discussion on current interesting topics in chemical

engineering at the master’s degree level.

HeyniLere 1-3
(Special Problems)
1 1 a A [ a = = a @
AsAnEIFuAdmAFanITIAilssiuU ey n wazBeuBeadeudy
FIENTU
Study and research in chemical engineering at the master’s degree level

and compile into a written report.
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01202599  ANYTHNUE
(Thesis)
FeTuszdudsyon wazBeuBesdesnivinaninug

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