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616 712 mmiﬁugmmﬁmmsumﬁ 1 4(4-0-8)
(Basic Knowledge in Chemical Engineering 1)
616 713 AnuFugusimnssaedl 2 4(4-0-8)

(Basic Knowledge in Chemical Engineering II)

38391
1. uku nuuun 1
1.1 Fuveau (ldtdumiaein) Jananisanwidu S/U $1uiu 2 wiedn
616 690 szidpUITITMIMmNIIIAL 1(0-2-1)
(Research Methodology in Chemical Engineering)
616 691 FUNUIMNIMINTIULAL 1(0-2-1)
(Seminar in Chemical Engineering)
1.2 Inendnus @anfsuwin) 36 wulein
616 692 Weinus AU 36 niein

(Thesis)
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616 690 5eLUBUIINIIAINTSUAL 1(0-2-1)
(Research Methodology in Chemical Engineering)
616 691 AULUINIIAINTTULAL 1(0-2-1)

(Seminar in Chemical Engineering)

616 711 ﬂfﬁmmam%ﬁﬁu’ugqﬁmé’ﬁmﬂiimﬂﬁ 3(3-0-6)
(Advanced Mathematics for Chemical Engineering)

616 721 Usingmssimatmdugsdmivimnssed 3(3-0-6)
(Advanced Transport Phenomena for Chemical Engineering)

616 722 gauvmamanimMamnssuiaidugs 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)

616 723 %auwamﬁm%vnﬁﬂiﬂi’iuLﬂﬁLLazmiaaﬂLLUULﬁ%aﬂﬂﬁﬂiiﬁ‘ﬂzufjﬂ 3(3-0-6)
(Advanced Chemical Engineering Kinetics and Reactor Design)

2.2 Ayden nwulidsenia 3 wiiedn ans1edsareludl

616 731 msmuamizmum?ﬁ”’uqq 3(3-0-6)
(Advanced Process Control)

616 732 NSRRI AUNIIAINTTULAL] 3(3-0-6)
(Chemical Engineering Optimization)

616 741 WoAluTHANLAz WoALLDTADLINGR 3(3-0-6)
(Polymer Blends and Polymer Composites)

616 742 waluladauniAuazayniauily 3(3-0-6)
(Particle Technology and Nanoparticles)

616 751 wialulagansanussfsiauaznisussgndludagiu 3(3-0-6)
(Surfactant Technology and Current Applications)

616 761 nsusnlagainaeivinazany 3(3-0-6)
(Solvent Extraction Separation)

616 762 winnssudouniy 3(3-0-6)
(Membrane Innovation)

616 763 msuenlagldifousiy 3(3-0-6)
(Membrane Separation)

616 764 NILUIUNNTNTRATY 3(3-0-6)
(Adsorption Processes)

616 765 Amnssunauiniulinsden 3(3-0-6)
(Petroleum Reservoir Engineering)

616 766 Jmnssulasledia 3(3-0-6)
(Cryogenic Engineering)

616 771 NsisaUizen3Ideiug 3(3-0-6)

(Heterogeneous Catalysis)
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616 772 NMsTINTEUILNIHANLAE AT D9 fnsalvdavianmiigi 3(3-0-6)
(Process Intensification and Multifunctional Reactors)

616 781 nsynseularnstesiu 3(3-0-6)
(Corrosion and Prevention)

616 782 WITONLAENIIAINTIULAL 3(3-0-6)
(Special Topics in Chemical Engineering)

2.3 Aneninus Jafguwin) 20 miieia

616 693 Ingdnus fAAgumn 20 denn
(Thesis)
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616 690 52 08UTIYNIIAINTTULAN 1(0-2-1)

(Research Methodology in Chemical Engineering)
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Research concepts and examples. Systematic approach and sequences in including
database searching, comprehensive reading, topic setting, research design, research proposal
preparation, experimental design, data collection and data analysis by quantitative and qualitative

approaches. Research report preparation. Presentation techniques and publication of a research.

616 691 funuImsIAInITULAL 1(0-2-1)
(Seminar in Chemical Engineering)
Fouly: dhAnwiuay n wuy n 1 Saranisinw it S vie U
msa’mwmmaém%ﬂaLLagmiﬂszmaﬁ’f@aﬁamﬂﬁfﬂﬁuﬁﬁmauhLLazﬁuaﬁduﬁaﬁﬁa
e 9 luanudvdmnssuaiiiednaueuney
Comprehensive reading and compilation of current information of interest on

chemical engineering for presentation.

616 692 Inetwus fANguwin 36 wulenn
(Thesis)
Roule: vhAnvideswiusiinvisuynsieio
Ingrdmusiuidsianizyananislinismuguue se1ansdivinuluaviimnssuiadl
dnsuidnAnwinku n uu n 1
Individual research thesis under the supervision of an advisor in the field of

Chemical Engineering for plan A-1.
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616 693 Inetinus fiAdisuwin 20 niaehn
(Thesis)
Foule: whAnwideswhusi3nvisuynsieie
Ingrdmusiuiteianizyananislinismuauvesensdfiuinuluainnimnssund
AUSUTUNANYILAY A WUU N 2
Individual research thesis under the supervision of an advisor in the field of

Chemical Engineering for plan A-2.

616 711 ﬂzﬁmﬂ'\aﬁ%’uqﬂém%ﬁﬂqnsiuLﬂﬁ 3(3-0-6)
(Advanced Mathematics for Chemical Engineering)
HyAAATAFULaENSLATY M TEUUANNSBLEY N1SMAINBUYBITEULANNTRNB YRS

adfylaeldiuning aunsuyiesuasnsmiAneuvedaun1sideeyiusdeslagldisuanduys nsuidym

Inludiefiuud n1suszandnisuAlymiAunundmnssuall
Linear algebra and solutions of linear systems of equations. Solutions of systems of

ordinary differential equations using matrices. Fourier series and solutions of partial differential

equations using methods of separation of variables. Finite element method. Application of solution

methods to chemical engineering problems.

616 712 mméfﬁugﬂumﬁmnismmﬁ 1 4(4-0-8)

(Basic Knowledge in Chemical Engineering 1)

Fouly: Z@E/m71/s7uyamamm%ﬁmnimmﬂ uaginnamsinuni S wie U

‘waﬂmiﬁuuwummaamamaLLavwawu ﬂll‘UGWIN@ﬂWi‘Wﬁﬂﬂaﬁi ﬁﬁ«l@ﬁ’l{]ﬂ?ﬂ LLa‘“‘Ugﬂiﬂﬂ
LAl Maﬂm'isuuwuﬁmﬁuaﬂmsﬂg‘ummsmimﬂwﬂmmumu AUTDULAZLIA Mﬁﬂﬂ’]i%‘u‘W‘u%’]u%aﬂ
AUNAANAR TN TTULAL

Fundamentals of mass and energy balance. Thermodynamics properties. Phase
equilibrium and chemical reaction. Fundamentals of momentum, heat and mass transfer

operations. Fundamentals of chemical engineering kinetics.

616 713 mwﬁﬁugmmﬁmnﬁmﬂﬁ 2 4(4-0-8)

(Basic Knowledge in Chemical Engineering II)

Gouly: lngmwdugonvosnmaivianssunid uasiananisinuudu S ie U

nseenuuuLAdsUfnsal gunsaldmumsufiRnsnisaiewluaudy guasaidmiunis
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Reactor design. Equipments for momentum transfer operations. Equipments for
heat transfer operations. Equipments for mass transfer operations. System for producing hot and
cold utilities. Fundamentals of process dynamics and control. Process simulation. Basic of

chemical engineering plant design. Safety and economics for chemical engineering.
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616 721 Usingmisaimsthmitugedwmiuiaanssuiad 3(3-0-6)
(Advanced Transport Phenomena for Chemical Engineering)
U5nn15ainsInIvealiliudl WA wazNIa Msmantinisiing n1seushdina

Tuwudy wazndaou lumswadudy 9 waznisiwasvududauluswanislulasaladn aunisnis

Wasuwlasdmiussuunaneeaduseney aumim'ﬁmﬁlammmL%ﬁmﬂw“lugmwuﬁﬁa nsenemAY

Fou w3 wasluwuiunSouriu mwﬁ%mauwmamwﬂwaLﬂu%u’u 7 wagnslvanuutiudu
Momentum, energy and mass transports. Determination of transport properties.

Conservation of mass, momentum and energy in laminar flows and turbulent flows in microscopic

approach. Equations of change for multicomponent systems. Dimensionless analysis equations of

change. Simultaneous heat, mass and momentum transfer. Laminar and turbulent boundary layer

theory.

616 722 qmwwamam%mﬁmnﬁuLﬂﬁ%’uqa 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)
qmwwamam%wﬁuhl,aqa AUNITVDIFNTIY msmauﬁamqqmwwamam% AUAAINAIA
YOI UUNANIAUTZNDU NITIAATIZANTZUIUNT
Molecular thermodynamics. Equations of state. Thermodynamic property

determination. Multicomponent phase equilibrium. Process analysis.

616 723 aauwamam%mﬁmnssmﬂﬁu,axn'ﬁaanl,l,wLﬂ?aaﬂﬁniai%'uqa 3(3-0-6)
(Advanced Chemical Engineering Kinetics and Reactor Design)
vanMIsIauNamansfiisatesiufiialfizer waznvufaser ndesfnsaiiuy

vanginnie uaztedosfnsalliigaund
Kinetic principles in catalysis and multiple reactions. Multiphase reactors. Non-ideal

reactor.

616 731 msmuquns:mums%uqa 3(3-0-6)

(Advanced Process Control)

NSAIVANLUUANELAR N1TYALYLLIATNUIG msmuqmLLUU%LﬁﬂﬁW/Ianaﬂsﬁ N13AIVAL
wuvezlaAndn dunsisengunismiuau Safivknuielsd nsasienadnans mmm@mwuﬁﬁwwéjq ns
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Cascade control. Time-delay compensation. Selective/Override control. Adaptive
control. Control loop interaction. Relative gain array. Singular value analysis. Decoupling control.

Real-time optimization. Model-based predictive control. Plantwide control.

616 732 NIIMIANMNILENNIIAINTIULAL 3(3-0-6)
(Chemical Engineering Optimization)
MUIAATRLEILYOINTANANIZAY NTVIATVINZANFIBULALATN MSANAAULUY
Lifivouwwe Wswnsudadu Wsunsuli@adu msvszendvasnismanmngaulunaiamnssund
Basic concepts of optimization. Graphical optimization. Unconstrained optimization.

Linear programming. Non-linear programming. Applications of optimization in Chemical Engineering.
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616 741 woRluBsNANLAT ORI IADNIWER 3(3-0-6)

(Polymer Blends and Polymer Composites)

fugruuazngquivemodiweinay nsnamdrfureswodiueinay viaveswodiueinay
dugineuazauifvomediuesuan fuguuavauifveswodmesaouindn

Fundamentals and theory of polymer blends. Miscibility of polymer blends. Types
of polymer blends. Morphology and properties of polymer blends. Fundamentals and properties of

polymer composites.

616 742 walulagayniauazayniAully 3(3-0-6)

(Particle Technology and Nanoparticles)

walulagoyniauazian sUTsvetsyma Adrdannuveseuniauily Useiauaznis
WuveseuMauly Usslevuvetouniauily n1sussendeuniauily N1sduATIERouNIAUILY kaEN1T
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Particles and materials technology. Particles shape. Definition of nanoparticles.
Nanoparticles history and development. Applications of nanoparticles, nanoparticles synthesis and

using nanoparticles technology in production and environmental processes.

616 751 walulagasanussisianasnisuszsandludagiu 3(3-0-6)
(Surfactant Technology and Current Applications)
A13AALIIANH Uselanvesansanusifaly lassainsiarauanTive @ sanuseieila n1s
Ussyndiansanuseieialunueing 9
Surfactants. Classification of surfactants. Structure and properties of surfactants.

Applications of surfactants in various fields.

616 761 NSUENlAYENAAIBRYINaZATEY 3(3-0-6)
(Solvent Extraction Separation)
STUUNTANAYDLNAI-VBUNET N15INE0IMULRAZNSAMWaIAEIfuneatnvasma) uas
\3nalodu q
Liquid-liquid extraction systems. Modeling and calculations of liquid extraction

columns and other types of equipment.

616 762 ufanssuidousiy 3(3-0-6)
(Membrane Innovation)
winnssudounuuaznindonlostumeluladlvaidu q Aamauasmsussgnduinnss o
wHudmIveRang Ty
Membrane innovation and the linkage to new technologies. Trends and applications

of membrane innovation for industry.
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616 763 msusnlagldidousiu 3(3-0-6)

(Membrane Separation)
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Membrane technology. Membrane structures and functions. Types of membrane.
Criteria for membrane selection. Benefits of membrane systems. Applications of membrane

separation for various physicochemical and biological processes.

616 764 NITUIUNIINISAATY 3(3-0-6)

(Adsorption Processes)

Usingnisalnisgadu aunanisgadu saunamaninisaiemmiadmiueyaaiidsngu
ﬂizmumimi@jﬂ%’ﬂmmsﬁﬂLﬁum'ﬁLLUUﬂﬂﬁaLLastuL‘fﬁJum‘U WUUIIBDIN AR FIERIVDINTZUIUNTT
grduiiauna n1suenseislasunlnng vl uaznisuenfenauLUANLRUARY

Adsorption phenomena. Adsorption equilibrium.  Kinetics for mass transfer in
porous particles. Adsorption processes with steady-state and periodic operation. Mathematical
models of adsorption equilibrium processes. Chromatography separation and gas mixture

separation with pressure swing adsorption.

616 765 Aenssunguininulinside 3(3-0-6)
(Petroleum Reservoir Engineering)
aunsnaransveavatdmiunisinavesveslnaludinatngu Jyminisivaluaedia

wagIsngufAnd seuunslanmuusaliugas msFuriuwuulidugluuuideriuvesssuuasavesiva n1s

Inaluannizlinsveweslvalumuiniuludinaranguy nsdwsigianudugaas nsviunenisiyau

et
Hydrodynamics equations for fluid flow in porous media. Two-dimensional flow

problems and potential theory methods. Gravity flow systems. Two fluid systems of non-uniform
permeability. Unsteady-state flow of reservoir fluids in porous media. Pressure drawdown analysis.

Water influx prediction.

616 766 Jadnssulasledta 3(3-0-6)
(Cryogenic Engineering)
‘Mé’ﬂmn‘ﬁaqﬁuﬁﬂﬂﬂﬁﬂigmumiwamﬁqmm:ﬁ&?magmiLLaﬂGUENLLﬁ”a AuUAnIINIEAIN

voswadlvaienuds uasnsuszgndanandRmaulunsiaumamnsslutiag i
Basic principles involved in the production of low temperatures and the separation

of gases. Physical properties of cryogenic fluids and application of these properties for recent

engineering development.
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616 771 N9L3eURATEN TSNS 3(3-0-6)

(Heterogeneous Catalysis)

nauiuaznalnvesnisgadu URsoneilluindissuiisenfifisngu nansenuvesnisuns
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Theories and mechanisms of adsorption. Chemical reactions in porous catalyst
pellets. Effects of interphase and intraparticle diffusion. Effects of diffusion with heat transfer.
Criteria for diffusion effects. Kinetics of heterogeneous catalytic reactions. Catalyst preparation.
Techniques for catalyst characterization. Experimental methods for development of design data.
General aspects of catalytic reactor design. Mechanisms of catalyst deactivation and regeneration.

Applicationof catalyst on production and environmental process.

616 772 NsAUNTEUAUNSHARULAZIATaUfnsalvlavanevtil 3(3-0-6)
(Process Intensification and Multifunctional Reactors)
KUIAAAEAUEIAYVDINITWAILITLUUNITNER Lﬂ%@ﬂﬂﬁﬂiﬁjﬂjﬁﬂwmﬁmﬁﬂﬁ VONAULUY

fUfAzen desUfnsalviawausy wdesufnsalvinlinsgaduiiledaasudiien ssuviivszneuse

\3esUfinsal miseatauen wazmhenisvihliAuann msuszendldiaiosufnsalviinnarenihiifu

UiAsenadl teawmeiiladu Swmeifadu lensendiadu uaznsdAnwiainlssuiienismndsduay

NFENTIVING
Concept and significance of process intensification. Multifunctional reactors,

reactive distillation, membrane reactor, sorption-enhanced reactor and reactor-extractor-

regenerator system. Application of multifunctional reactors for chemical production: esterification,

etherification, hydroxylation and their case studies from commercial plant and journal publications.

616 781 n1sHnsauLasn1slasnu 3(3-0-6)

(Corrosion and Prevention)

NANNNTUBINITHNTOU nszuaLMaRatavINLardaay nIFuA uazdnuarnnsivaves
nszualunsnndou mmanassuddutumaaiiniivedany anudesvedavgdensunieunasidy
floaifu wansznuvesdaIndenrosnsIIrnTeu JULUTRINIKNTeU TBnsanuTenslosiunisynseu
fanilostumannieulugaamnssnall nstosfuuuuuelsin unummesassudaasen arnadeuuas
olavglidastunisynson

Principles of corrosion. Anode and cathode processes. Origin and characteristic of
corrosion currents. Standard electrochemical series. Passivity and protective films. Effects of
environment on corrosion rate. Forms of corrosion. Measures to minimize or prevent the corrosion.
Protective materials in chemical plants. Cathodic protection. Roles of inhibitors, coating and non-

metallic in combating corrosion.
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616 782 WadaNtAENI9IAINTTULAY 3(3-0-6)
(Special Topics in Chemical Engineering)
hdefhiaulaludlagiumaimnssuail vioimnssuadifetestunsiamnln 9
Current topic in chemical engineering or chemical engineering related to new

development issues.

VaNgaTIMmNTIumansITadin a1vivienssuedl (ndngnsusulse we. 2561) Wi 10



