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(Seminar)
- AEeNTNAY
01202511 ﬂﬁﬂﬂg\]m‘m‘im‘jmﬂiﬂu%uzp
(Advanced Transport Phenomena)

01202512  AUNNAFNERTIFINTTHIANTUGS

13 ydoefie

(Advanced Chemical Engineering Thermodynamics)

01202513 ANAAAATIUGINIAAINTIHAL

(Advanced Mathematics in Chemical Engineering)

01202541 Arangauufissnafiiugs
(Advanced Chemical Reaction
Engineering)

01202591  sziiiaudnieenINiFINIINIAN
(Research Methods in Chemical

Engineering)
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01202521  N19ALATIEALALNITINABNNTLLINNG
(Process Analysis and Simulation)

01202522 ﬂﬁiﬁfJU@Nﬂizuquﬂﬁ‘jﬁquG
(Advanced Process Control)

01202523 m‘imu@Nﬂi:mumﬂmcﬁiﬂﬂuﬁqLm@‘ﬁ
(Computer Process Control)

01202524 m‘i‘mﬂ'ﬂmm:ﬁqmmﬂizuqum‘mwLﬂﬁ
(Chemical Process Optimization)

01202525 N19DNLULLAYUIIRUNANTLUIUNS

(Chemical Process Evaluation and Design)
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01202526

01202531

01202542

01202543

01202551

01202552

01202561

01202562

01202563

01202564

01202571

01202572

01202573

01202574

01202575

NNTAILATIEANTLLINNIT

(Process Synthesis)
Favilaqiiumidimnsasiad

(Current Topics in Chemical Engineering)
MeARTSLAzaDNUULLAEasgnT0lAs
(Chemical Reactor Analysis and Design)
A9l iFeAdsRugUsrend
(Applied Heterogeneous Catalysis)
AFINTINTUAT

(Biochemical Engineering)
AngltUszleniannaeswdentetionin
(Biological Waste Utilization)
NNTUTENEAUATNITTANITNRITH
(Energy Conservation and Management)
MTAATITAINAEIA AN aB AT
LazAILInAEH

(Safety and Environmental Risk Analysis)
waluladareanauazniseeniuy
\BeteLATEgng

(Cleaner Technology and Eco-Design)
MANNNTVBIAFINTTHEBINETIN N
(Principle of Biofuel Engineering)
ArnaTInaAINeSIgY

(Advanced Polymer Engineering)
ﬁmﬂiim%iﬁﬁﬂﬁy’uqa

(Advanced Ceramic Engineering)
ANTINNHAANH AN IZADINDRLNDS
(Polymer Characterization)
ArnssNUfizemefiues

(Polymer Reaction Engineering)
ANYIPNARSURLAFINTTHNDRLHDTIBIATHITY

(Computational Polymer Science and Engineering)
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01202581 nA5ENTEAUAINEINY 3(3-0-6)
(Residue Qil Upgrading)

01202582 m‘s%’mmﬂm@m‘jLLﬂ:ﬂﬁ‘jwﬁm%uzgwwﬁmﬂﬁuLﬂﬁ 3(3-0-6)
(Advanced Project and Production Management in
Chemical Engineering)

01202596  B3BIANIENNIAINTTHIAT 1-3

(Selected Topics in Chemical Engineering)

01202598  {lgyninLe 1-3
(Special Problems)

2. npninug Gidasgndn 12 wvdasfin

01202599  AneNTINUG 1-12
(Thesis)
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AMBBUYSETY

01202511

01202512

01202513

ﬂ‘mﬂg\]m‘mimimﬂ@u%uzp 3(3-0-6)
(Advanced Transport Phenomena)

?J%ﬂﬂ‘mqﬁ’]m@u%mﬂiywﬁm‘jdmiﬂu‘j:uumu@34 F9fnsruannisdng
Tourassfinviennnininiundantu nstelenluaninsususauazaniazas
7 N1TENEm lHmNUIN ANNEEULATEIR

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.

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

AUANAANTASIBIARIARA TTULLALAIINADN WANILUAZEUATAZEN
FLNIINIY UATATTNIDU ﬂ'ﬁ‘ﬂi%ﬁqﬂGﬁ%ﬂg%@ﬁﬂﬁﬂeﬁu‘jzuuﬂ@LL@ZiZZ‘LI‘LILﬂﬂ
ANTIAULEOUNTY AHANRUENIDUANAAANSUDITITUIGNS UAIBINGH
ANANNAUAATIDINAF AR 1BIRUAY

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.

AdAaRSigaIArna AT 3(3-0-6)
(Advanced Mathematics in Chemical Engineering)

ANTRZNANNTNWATAFARTLAarN1TLAT Y mMeANlsIngn1Tadeng
Tou ArmnsanufAsenad uasilommsdndmnsaindaug Tnalinafaaunis
ayiuE ey auntTayiustes A8UTTHN0AN LAHMATANIIATIAMERSIEY
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

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

NN9LATIEAUAL NI WULLIIRDINIATAFIAASTUBINTEUINNTINY
il iatudanfiAnfungAinsananinzasia uazannenadn nislinaxfiames
LazgaNFuIS a5 9HINNITINRBINTTLINNTT

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

process simulation.

ﬂ'ﬁmwguﬂﬁwquﬂ’ﬁﬂy’ugﬂ 3(3-0-6)
(Advanced Process Control)

mﬂﬁﬂmimuauiy’uzgﬂ TLULNANEFIILS ﬂ’ﬁmfm@mmu%mwaﬂmm:
wuulEdmszaniige nsdinuidiunistazandnisacuandugeluszuy
ﬂ‘a‘:mumimﬁﬂmmsfmg

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

chemical process systems.

nM3ALANNITLINNTG e lnanRanns 3(3-0-6)

(Computer Process Control)

v v
o aa o o o a

WMARARUATIALIANTIIUUGY wmﬂm%muqmLm:?’}ﬂmﬂmuﬁ@ﬁ’mﬂ‘%m
sy mMsTnIeAenAURAa NS ITATDS AMAUeARREY LazsTUUIW
Tulrsnanfiames FLUUNNTATUANULIUNTLANY NOEHN1TAILVAN N198BNUUL
szuupauan ne Mrenfiawmes

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

01202525

01202526

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

o/ -4

ANTANHUNITUATNITATLANNTTUINNGIAT N15a319Reridl TngUsraed

namAEEigraesilsTiuA i Senlalsdiu namdumsnziigaaesiloymia
Fanladsdy aansuitlyn e lusunsndadu wasliduBdadn n1amen
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.

N9DBNRUULATUIERBNANTZUINNG 3(3-0-6)
(Chemical Process Evaluation and Design)

nnslimanfawasdastuniseanuuuUfiiniaenizmios wasefngol
LR LL@ZTiN"IuQGIN’]‘Wﬂ‘ﬁNT@?J‘jQN NNTANHIANHY HENITVININIDINTLUIUNT
Al nseenuuLie Wi ansaman TunainsLgegadunalanady Ans
@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.

NN19RIATITINTTLINNTT 3(3-0-6)
(Process Synthesis)

ATEINUHUYANTTUINNTT S2id8UABAUTZUULASRYI8NTTUINNTT N
Angifiudauni nsdumuaznisiinanlaifiensaadnaunn neUszynddindy
FLUUAUAIRILAZATITHINGIUNAY N19vI1Aan NN9YinTzing nTusnang
LL@:LLNuQﬁﬂiZUfJuﬂW‘jﬁgﬂ‘ViNﬂ ﬂ’]iﬁ%/‘]_lﬂ?ﬂLLN‘LA@JﬁLLﬂzﬁ‘jzﬁ‘Vl%ﬂ’]Wﬂﬂﬂ@qmiﬂWﬂ
PRI

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

Aastlaqimnaimngasiag 3(3-0-6)
(Current Topics in Chemical Engineering)
Gavilaqiunmsimnsaiaiiuseauusgyoiin wdeEasfsnuuauly
UFARZNIANITANEI
Current Topics in chemical engineering at the master’s degree level. Topics

are subject to change each semester.

ArnasnUiFeaiidugs 3(3-0-6)
(Advanced Chemical Reaction Engineering)
‘Wf]ﬁﬂiiﬂﬂ’]iT%@?l’ﬂd"ﬂﬂﬁTVi@TuLﬁ%ﬂx‘iﬁﬁﬂ‘jiﬁmﬁ ANTNANDDI2E9 (MR
Uffizenszndeasiadueynia U§Asansendnseasmanueesmaljizainis
] o aaa A & 4 o | aaa
NI itV ISEY aN SN ﬂﬁiLﬁﬂN"ﬂmmL‘Nﬂgﬂim
Flow behavior of fluid in chemical reactors. Mixing of fluids. Fluid—particle
reactions. Fluid-fluid reactions. Catalytic reaction of solid catalysts. Deactivation of

catalysts.

mMeAmssiuazeanuLLAEasjnsalad 3(3-0-6)
(Chemical Reactor Analysis and Design)

NANATIANNAANERFBIU T84 o uazd§izen19isaunuddswiug
ﬂi:mumiﬂ'wmﬁLﬁmﬂﬁﬁ%mmilfiwuﬂmlﬁq Az A3 snngsedneuia -
1pudouasufin-aaman Lﬂ‘%mﬂﬁﬂﬁtﬁmﬁwmqm LU ALAELLNTE A
Tuvia donananysoluviuaivagdui Tunsresnisauuulildganni 1ndag
Ufinsnluuuiuneesiva m%aﬂﬁmahmumﬁmmwLWN

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 iFeAdsRugUsTend 3(3-0-6)
(Applied Heterogeneous Catalysis)

NANA9L9UATEATBRUT AN ULRNIENNAEATNUALANIBIAILT
U581 N199BALULLASARLUIARINAISIU G0 N9wRendalsslizen ne
AATITARNFULIRNIENNEAINLATIATREDIF159U A% 81n19U s8N dLEY
ANIMNTINYBIFLTILG 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.

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

191928 NANTZUIUNITTUARNNEAFINNTIN IRUNAATTATYDINTS
Fiulnresqdun3duuudnanineadinfAan31a95 uUEININ LEAALATNIS
Wwiniulnrnarad delfnsoi@anmuaznisesnuuy nqedresnisifivlnves
AWATIANIINIAEN Vs TiNARdTLE gD

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.

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

nsl¥uszlordanade n3ananans(farngaavnssndanil uas
fqmﬂ’]‘lﬂﬂ‘s“mfﬁlu 7 Transzuauniamiand naed uazdanm

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

industries by physical, chemical and biological processes.

10



01202561

01202562

01202563

NNTUTLNEALATNITIANTTNAII 3(3-0-6)
(Energy Conservation and Management)
msdszndandseululswugaamngsy n9nsaetnuariinsisiszuy
WG9 STULLSLBINA STULNENINANNEEY SYUULARENSABINIA WAYIZUL
T nnsdmnisazunniaindssnilifussansnmuaninlazloninniign
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.

N19IATIEAANAIE AN RB AR LAY RN A BN 3(3-0-6)
(Safety and Environmental Risk Analysis)

WHARARIWNITIATIER AR S8 A EEANTIUINNTT mﬁi:qé’umm
WHHATNEW T AIHAANTDY N19UTHENAINAENEIUEHII MU AWAHN
Lﬁlﬁwimgﬂmwumﬁlul,mﬁﬂm ATFANTITAYIHIREY ﬁzLﬁﬁLILLﬂzmmgmﬁ’mmm
UnaafuuarAsuinden

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.

waluladazenauazniseanuuuiBsiineiesygia 3(3-0-6)
(Cleaner Technology and Eco-Design)

SruuNMTdAnIaduAanden nanniszeanallaiazetn nsannafy
funasifia n19inanzinazuannig mansaseulaemaluladavenn szuu
\EndneniaunanasannEanuazaafaamaluladiug nslsnifuigdnedin
n15eeNuUURUNTluazNITUINNITNARBIIaAATE9N15U5LY ndnann1g
Uszfuanuassd R ndendasinnlunisesnuuy
\BeteeTegie

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.

11



01202564

01202571

01202572

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

MANNNTIBBAINTTHITBINAITINTN TANIAUAZEDINRITININ HANTINY
YR EDHYBITDINRIEINN WEN BT [Fannwaluladnisdannuoy
FaAnLaziug @ewmdstanimainniadn maluladniandndmsululafis
Tulawenuea Wlewfa wazlulalzlngian

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.

v
o o/

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

ATRBUIIBITAANDRLNDS BITHVIANIUNAT  URZAITINTIINFAINUYDY
WoRANDS ANANTNEsTndwlAsea v saneRinas g nENTANIH AN
51 narmans LAl uazuas n1sfsueesing o amsudaanefines wannis
YBINTEUIUNITINTUNINERINES ndnn1Tae9n1sennLLN1lATIaE19 Uy
NARSTINNNERLNDS

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.

3ﬂ’lﬂ’§’§m“’ﬁ‘§’1ﬁﬂ°ﬂgu§ﬂ 3(3-0-6)
(Advanced Ceramic Engineering)

‘U’iZLﬂVI?I@QL‘ﬁ’i’]ﬁﬂ“flgugﬁLLNZﬂqﬁst%\?’m ﬂ'izmum'immqmmmwé 19
puanlATIaEI9anIA WfidiATsinassfniugs n1sausl nanaaednu
ANURA

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

Fabrication. Characterization.

12



01202573

01202574

01202575

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

Tns9a3191399an1AYaINe A3 LUUdIaBITeslHIananafiNes U]
VDINITREANUNDALNDS mﬂﬁﬂafumﬁmﬁmﬁﬂfmmﬂwﬁLm% wiAlANT91N
dantsznaulanauaimes warmaiani1sAins1silngdiniamisrandeuuasy
NNNR

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.

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

WHIRANIAFINTINNBRINDS YANN152R93FINTINU e NeRINET 119
AAne AU LINLATLUUATE N1SIAANERNES99N NTTLINANTNNTLAA
NORNDS AT NIDINDRNDSUATNNT DN

Concepts in polymer engineering. Principles of polymer reaction engineering.

Step—growth and chain growth polymerization. Copolymerization. Polymerization

processes. Polymer stability and degradation.

ANPIPRATUALIAINTTHNDRLHND S BIATUIDN 3(3-0-6)
(Computational Polymer Science and Engineering)

T2 H8UATNITATHIUNININYIFTFATUALAFINTTHNBRLNDS N1TIIRDY
fneAtalaunaRnuazfmesiiafin n1senassfiizenedines n1991aaeaneiy
ﬂﬂﬂﬂﬂQﬂTﬂiﬂﬂ%NTHTNL@Qﬂ‘WﬂﬁLNﬂ‘? ﬂ’]ﬁf‘\;’mﬂdiﬂ‘jﬁgﬁﬂ’miﬁWﬂﬁLN@‘E N9
FIRBINITHAHUINNAYFIHINY1TENTNNTANNANUATTENTNNITULNING N9
1889N1TUUIFUNDRNDS

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.

13



01202581

01202582

01202591

ANFENaEFUNINKT 3(3-0-6)
(Residue Qil Upgrading)
aNtiAnenIEnIn warasAlaznaunisindzesniniidi aulianiegos
wnarans uaznisnnelen tafeeslfisenisenszdiu n193iAINe
saunaranfrasfizannisnaziunasuaunialalnanaumetuesniningiy
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.

ﬂ’ﬁ’%/@ﬂ’ﬁiﬂi\‘]ﬂﬁiLL@%ﬂ’ﬁNﬁﬁ%‘LAQGVI’N%ﬂQﬂiiNLﬂfl 3(3-0-6)
(Advanced Project and Production Management in Chemical
Engineering)
nng919unKlasen1sAifi A g udauniadransssaiilag Aniledenan
Lﬂiiﬂﬁﬂ’]ﬂm%mmg‘mmﬁ nsuBans WA asuazadaudelueeding nns
NeNI0IAINARINISHARA T n13TanIuaLladaRn N1SUINITNSNEING AN
BaNFaTTIINNITHAALAZNNTARA
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.

MG LTI Nl IR CEPUNGEY 1(1-0-2)
(Research Methods in Chemical Engineering)

wanuarsndeuisasanteimngsaadl naimansiiloynuietiiue
20911398 N599uaniinyaRDn199uNENNTAdE n1sfuaiant1uas
MARA N193ATI27 NMTUUANE WaTN1939190INaN19AsE N198AYiNTIEITLRe
madanatunsUsEgHLA NS ARNT

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.

14



01202596

01202597

01202598

01202599

BDIANIZ AN TIHAT 1-3
(Selected Topics in Chemical Engineering)

Bavanznneirnssaai wssruuyyiv sadedesddouudaelule
UFARZNIANITANEI

Selected topics in chemical engineering at the master’s degree level. Topics

are subject to change each semester.

ANHUN 1
(Seminar)
nsaueuareAUsesiadeivialanidmngaadl ssiuBygnn
Presentation and discussion on current interesting topics in chemical

engineering at the master’s degree level.

eynfiee 1-3
(Special Problems)
(% % a = [% a = = a )
ﬂ’]‘jﬁﬂ‘iﬂ"lﬂuﬂ’J’WI’N'JﬂfJﬂﬁiNLﬂNﬁxﬂUﬂii‘gfy”liﬂ WAL UL NI HLLW
FIENTU
Study and research in chemical engineering at the master’s degree level and

compile into a written report.

Angfwus 1-12
(Thesis)
Faetuseiuudyan warBauBeedeuid@nenfinus

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