mé’ngws‘%mﬂssu ATNAISNIL UT R

NIYIILIIAINTIHLAN

wé’ﬂgmsﬂ%’uﬂga W.A. 2556

%@Wﬁ'ﬂgm

Aeng  RANGATAAINIIHNANRATNINT TR a12731 RN THIAR

m‘iel’]é/dﬂqw Master of Engineering Program in Chemical Engineering

FaUIFYYIMATHIVIIAN
ZaAn AAINTINPNEATHNITUAR (AFINTTHLAR)
Master of Engineering (Chemical Engineering)

Fosin . N, (BFINTTHLAN)

M.Eng. (Chemical Engineering)

éﬁuqumimﬁmﬁt‘%ﬂummﬂwﬁﬂgm

Tatiaandn 36 wuasfn

NANYAS
- Fumdefinsannanaangns  (Wiesndn

Tﬂiaa’éqwﬁ“ﬂqm
1. Ay nan Tiviaandn
— FUNUN

— A¥BNUIAL
— Aynani@an Tsiaandn

= r=% I'4 [ % [
2. INYIRNUS Tiviaandn

36 wuaufin
24  Wdasfia
2 vdsin
13 wdsfie
9 waufia
12 wiagfia



51999

. NHIAAYNEN  (NHasNIN

— dunun [ddiesndn

01202597 ®NNUN

(Seminar)
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(Advanced Transport Phenomena)
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(Advanced Chemical Engineering

Thermodynamics)

AAAAATTUGINIGIFINTINIAS

(Advanced Mathematics in Chemical

Engineering)
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(Advanced Chemical Reaction
Engineering)
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(Research Methods in Chemical

Engineering)
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01202522

01202523

01202524

01202525

01202526

01202531

01202542

01202543

01202551

01202552

01202561

01202562

01202563

NNFILATILLALNITIIRBINTLUINNTT
(Process Analysis and Simulation)
ﬂﬁmuquﬂ'ﬁ:mumﬁﬁy’uqq

(Advanced Process Control)
n3ALANNTTLINNNS e lEnanRanes
(Computer Process Control)
m‘smcﬁhmmzﬁqmmﬂﬁzmumwmLm’i
(Chemical Process Optimization)
N19DDNLUULAYUTLHRNANTZUINNT
(Chemical Process Evaluation and Design)
NNTAILATILANTLLINNG

(Process Synthesis)
Eavilaqiiunidimngasind

(Current Topics in Chemical Engineering)
MeARELAzaDNUULLAEBLinT0lAs
(Chemical Reactor Analysis and Design)
nesliFe sl nd

(Applied Heterogeneous Catalysis)
ApanNTIngLAH

(Biochemical Engineering)

a5 iUselmiannaeanienisdann
(Biological Waste Utilization)
N1TUIEALATNITIANTTNANY
(Energy Conservation and Management)
nsAATIEiAN R A AU ADASY
LA RIUIAE DN

(Safety and Environmental Risk Analysis)
walulafarenuaznisaanuuy
BeirAsegiae

(Cleaner Technology and Eco-Design)
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01202599

PANNITIDIDIAINTTHBDLNRIBINTIN

3(3-0-6)
(Principle of Biofuel Engineering)
AFmnasHneaAINeSgY 3(3-0-6)
(Advanced Polymer Engineering)
5ﬂ’3ﬂ‘§‘§3~lL°ﬁ‘§"lﬁﬂ°f|gu§d 3(3-0-6)
(Advanced Ceramic Engineering)
NNTNINUARNHULLANITIDINDRLNDS 3(3-0-6)
(Polymer Characterization)
ArmnasndiFenefiues 3(3-0-6)
(Polymer Reaction Engineering)
ANBPNEATURZTAINTTHNARLNDTIBIATUID 3(3-0-6)
(Computational Polymer Science
and Engineering)
AeENTEALNINIET 3(3-0-6)
(Residue Qil Upgrading)
mif%’mmﬁmamiLmzﬂfﬁwﬁm%’ugama 3(3-0-6)
AANTINAN
(Advanced Project and Production
Management in Chemical Engineering)
Bosangniansssad 1-3
(Selected Topics in Chemical Engineering)
eynfie 1-3
(Special Problems)

12 wdqgfin

ANBHNUS 1-12
(Thesis)
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01202511

01202512

01202513

ﬂ‘mﬂgﬂﬁtﬁm‘jmﬂfﬂuﬁguqq 3(3-0-6)
(Advanced Transport Phenomena)

a%ﬂﬁ‘i‘ifﬂﬁ”]mﬂﬂﬂ@dﬁfy%ﬁﬂ’]‘jﬁ’mi’ﬂu‘j:uuWJ‘LI@N Fefinszuaunistng
Touassrfaennndnfintundeniu matslanluaniazusufuazaninza
fin N1TENem UGN AINNEaULATEIA

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.

AOVINAFNERSAAINTTHIAT 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)

AUMNAANEAASBIARERA TLULLATAIUINADN WANTUUALEATAZELN
se7dn99 wazAaEEen nUsryndlingiefiniuszuuliauazarunie
ANFIOHEAUNAL ARSI N N AFNEASIBIENTURGNT UATIBIHAN
ANARNAUAAT DI AFARSIBIRUAY

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.

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

nEENENnInNAtiamaniiaznsuAdynindUsngnisalinng
Tou Aranssafizeiadl uazilgmmdnArmnssnefitug Tnalmaiaaunis
ayius ATy auntaniusten aUszinen uazmARasAdinmaRSaugs
o 7

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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01202522

01202523

N19ALATIZALATNITINEBINTLLINNIT 3(3-0-6)
(Process Analysis and Simulation)
N19ALATIZALALNITAF LU LA AN NARAFIFATIBINTEUINNITVIN
A Reludauiifeadungfinasnsniazaedn wazaniazwadn niatinaufames
LATTENAWITANTIFUNHINNITIIRBINTTLINNG
Analysis and formulation of mathematical models of chemical processes for
steady-state and dynamic behavior. Use of computer and packaged software for

process simulation.

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

WATANNTATUANIUGS TEULNANEAIULIT NNSATLANLLLARTI9REUUAL
wuul¥rmanzaniign nadifnundmnnszgndnismunsdugsiuazun
AFTUNNTIATIINN A ey

Advanced control techniques. Multivariable systems. Supervisory and

optimization control. Case studies involving the application of advanced control to

large chemical process systems.

n19AILANNTTLINNTG e lEnenianes 3(3-0-6)
(Computer Process Control)

WARARIUAAT A9 Tug TunerAT AL AT Re A LIUARYIAIAGE
waedyamszndnenaeniuRaialnsimsans maueaiddl uayszuugu
Tlasmraufawes FLUUNNTATLANKLILNGEINY NOBHNTATUAN N1TBBNKLL
szuuauanlneEnnnfiaomes

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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01202525

01202526

ATMANANITTIFATBINTELIUNITNNLAS 3(3-0-6)
(Chemical Process Optimization)
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N19ANHRNNTUATNNITATUANNTEUANNISIAR N1a3eileriduingUsrad
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mamAsnzfigarasiii i biddonlalsdi namamnziigaaniomad
Renluisdu 33n1eufilym e Tsunsndad uaslidudadu n1smen
mmzﬁ'qﬂmﬁﬂiﬁw N19ALATITANITNANDS ﬂ’]‘jmﬁi’]mm:ﬁqmmﬁy/@ifiNW
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.

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

mslinasRamaddenlunisesnuuulfifniaenizmion wdeslfngo]
LR LL@z‘[‘mmqmmmﬁﬂmmw NNTANHIANHHENITVINIHIDINTLUIUNT
il napanuuLite WA tunineggadaaasasie Aans
@etlali naruas

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

operability safety, reliability, control.

NN9AILATIENTTUIUNNT 3(3-0-6)
(Process Synthesis)

NTREUAUNANTTUINNT T2t deUABAMNSTLLLASRYNENTTLIUNNG
ngnadiudiauni nnsdumuazniadnanlaiensiainnonin nisszynd
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01202531

01202541

01202542

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.

Aastlaqiimnsimnsaaing 3(3-0-6)
(Current Topics in Chemical Engineering)
L%@qﬂ@@gﬁ’quﬁmﬂﬁuLﬂﬁsfm:ﬁuﬂ%igiyﬂw vadaEnaannuasluly
UFIRZAIANIIANET
Current Topics in chemical engineering at the master’s degree level. Topics

are subject to change each semester.
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Armnasnfisenafiugs 3(3-0-6)

(Advanced Chemical Reaction Engineering)
wAnsannisaresansaliedasiinsolind nanasaeseesia

UffBenasndneesaiueynia U§isenassndweesaduaesivadfizeinis
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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.

nTAATLareaniuuAsesinsolnd 3(3-0-6)

(Chemical Reactor Analysis and Design)
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01202543

01202551

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.

A9l iFe s Usrend 3(3-0-6)
(Applied Heterogeneous Catalysis)

NANNTSIUTTRIIRUT ANBULRNITNNNEAINUALLATIBIFLSS
U581 NMIeBnLULLATAALUIRAMNFTIUEN N1Smdendals9lfjiaen n1e
AFITARINBULRNTN NN BN LATLATB9FSUTTRN15U S N AT
BRFNNTINYBIANTIUTATE

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.

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

A1TULENANTTUANNNTEUARNNGATINNTTH IRUNRANEATIBINTS
Fulnwesq@unad  wWWUSIaBINASRFER3IaNTEULTIN N [waduaznIS
wWigRvlernsaad dulfnso@aninuaznisesnuuy noufresmaiulnees
qAuVATuAZINTNNZIAEN iaanavinTnaRdiuagNns

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.

-10-



01202552

01202561

01202562

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

mstEUselemizesde veonanass fengeamnssndaundl uaz
anamnaaNE o tenaruaunianisRand nuasl uazann

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

industries by physical, chemical and biological processes.

NIRRT NITTANTTNRINIH 3(3-0-6)
(Energy Conservation and Management)

nsUszndianaseululssuaaamnssy nsnsaeTauasinsngi
STUDLAEIN S2ULLSIDINA STUUNGINIHANNEDI SZULLARDISABINTA
wazaruu i nnsdmnissruunns Endsulifivssaninmuazsiinyss ey
Nﬂﬂﬁqm

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.

nTARITiAN AR AL aeAs BT RILIA S BN 3(3-0-6)
(Safety and Environmental Risk Analysis)

uARFTNNTAAIEiANREY TEazBEnnaTUIunIT nnTTEYEuRTE
W ER T AN AANIES MU ANAHREIBIBH 0 NTUsTRNAH
Aesagunmuariuanden Medan1aAaEn Tl uuATHIRSgIHAIAN
Uapasuazauanaas

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.

-11-



01202563 walnladazenuaznisapnuuuiBsiineAsegia 3(3-0-6)

01202564

01202571

(Cleaner Technology and Eco-Design)

STUUNIS AN IWRILInAeN MaNn19eum ALl azenn n1TaANaRY
funasrnfia nsnanzingzuaunis nanseaeulnelEnaluladavenn szuy
FAndnsnsuanasunssauuaziaaeamna ladfug nsusadnigdnedin
N1928NLUURUNT0IAZNTTUAIUNITNAABHNAATESRY  N19Usvendnannig
Usz@upnadssdudsuaedendetinalunieeanuuudeilinmasugia

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.

=

MANNNTVBIAFINTTHIZBINRITIN TN 3(3-0-6)
(Principle of Biofuel Engineering)

MANNNTVBIAFINTTHITBINRTINTN TIHIRUANTBINAITININ NANTENY
yeRIuIndaNTaIEBINAEIN N NasEan T [FennmallagnteEananuuy
pafsuainge Wamdsnmainniaiin waluladnianandwiululafiea Tu
Tawenues [Wlsufia uazlulalalngian

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.

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

ATAAUNZBITRANBRANDS BITNTFTNAN LaTN1TIN1TTaNdiuL ey
WoRWMDS ANANTNT TN lAsIEEIDIWe ANeSTUADIENTRINIeA AN
5o narmans A MAuazuas N1finussng g dmsudaanefines nannis
YDINTEUMMTTUUNIIWEANES NANINTIBINTEDRnLULNIS ATIEENS LAY

NARNUTIINNDALNDS
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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 ?Jﬂfm‘j‘iwsﬁ‘ﬂﬁﬂ%ugﬂ 3(3-0-6)

01202573

(Advanced Ceramic Engineering)

‘iJ‘.iZLﬂ“V]?.I@QL%‘iﬂﬁﬂ%ﬂ@jﬁ&ﬂ:ﬂﬂ‘ﬁ%ﬁﬂu ATTUIUNITATLANNTITUNG N3
pauanlATIEE9TanA WddiATsireasfinduge metugl nMamaae
ANYEANIG

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

Fabrication. Characterization.

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

159831918998 AYBINERINDS LULSaDITDI lananadNes vgus
rsEITazatEneANeS waa il luananedined maliannem
dulsznaulaneusiues uasmARlAN9ALA91E AgABN1TNNAINNEBULAZNA
N

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 Asmnsandfisenadiues 3(3-0-6)

(Polymer Reaction Engineering)
WHIRANIAFMNTTNNBRANeS Nann152esirmnssnlisemedines n1s
Aenedmasuuuiuuasiuuansld n1aiianefiuesdon naruann1snaienea

WS LADESATNTBINDALNDS LAZNITLADN
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01202575

01202581

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

processes. Polymer stability and degradation.

ANYIFNFRTURZTPINTTHNDRLNDSIBIANIM 3(3-0-6)
(Computational Polymer Science and Engineering)

T2 08U3EN1TANUIUN NN PNEATLALAAINTTHNDRLNDS N1TTIRD
et alaunaRnuazAnesiiain n13snapsfizenefuns N139anIaAL
gpomda lassadnslulananadwesd nssnanslassgUansldwedmes nns
TIRBINTTAHHININEY FIHINYNITENTNNTANNANUALTEVINNTUE NG N3
1889N15ULIFUNDRINDS

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.

nsEnaEALNINEET, 3(3-0-6)
(Residue Oil Upgrading)

ANTANINIENIN WazDsATENaLTNATIDInNNEY aulTRvinsgos
ynarmans uazn1snslew indeesfiteanisansyiu nsiaenzd
saunarmaRsIasfitannisunazil nszuaunslalasreuneiieesnining

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.

-14-



01202582

01202591

01202596

MM39ANIAlANINITUAL I TNARTHEIMITAmNTTHAT 3(3-0-6)
(Advanced Project and Production Management in Chemical
Engineering)

n199eunslagsntsismndudaunnearanssHei lag Aniledienan
WFTHEFNERSUATNgVTY N1TUANanIaAsnul asuazanadaudisTuasdng nns
WYINTUANNFRINTHARTW n9daruazlafafin A19UEMITNSNEINT AN
BaNADIIINNTNRALRTNTARIA

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.

e deuAsIeeNNIAINTIHIAR 1(1-0-2)
(Research Methods in Chemical Engineering)

wanuazandouatisenndaanssnad Nl iienivun
FindinenAde nsausandiayailionianuunITAde natmuadansua
AR N153LAT19A NSUUANE LAZN19A9198INANTTATY NNsTAYinTIE e
nsLEWe N5 HUAZ N SARNT

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.

BDaNIENAAINTTHAT 1-3
(Selected Topics in Chemical Engineering)
Baamnznadaanssnei ssiulsy ol Fdedeaasuuaduly
WHARENIANITANEN
Selected topics in chemical engineering at the master’s degree level. Topics

are subject to change each semester.

-15-



01202597

01202598

01202599

ANNWT 1
(Seminar)
nashaseuazefUsesaiafiinanlanidimnasmad ssduusyaiin
Presentation and discussion on current interesting topics in chemical

engineering at the master’s degree level.

eynfiee 1-3
(Special Problems)

A9ANEIAUAIMIAAINTsATisTIuLS e v uaziBeuBeadeudn
FIENTU

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

and compile into a written report.

AneHnLS 1-12
(Thesis)
s Tusziudynn uazBeuBeadauduinginug

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