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(Model-Based Control)
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(Advanced Topics in Chemical Engineering)
01202641 wanadelanbuaiasfnsoiing
(Transport Effects in Chemical Reactors)
01202642 Lﬂ‘%@dﬁﬁﬂﬁﬂimwmmwg
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01202613

B Amandugaiiesnamnsaiad 3(3-0-6)
(Advanced Computational Methods for Chemical Engineering)

nsAamlsngniseinisanelon n1siasned Whidawud n1s
AATTABANUALEL UATNITAIATITAINIARBALNUA A5N15uiaNN1TaRRUG aY
naufflatlyrnazuuamna e uanBedaudaauuusiaeardeinefinda Tuneuss
LLﬂQ@jﬂ%ﬂ%ﬂﬁﬁTﬂiLLﬂiNL%QWuﬁqﬂ’ij(LLNZﬂ"l‘jLLﬁZ\Nﬂ"]LLLI‘LILfJ‘V\JLZ‘W] N1TATHAU
ANTIOUCYY

Transport  phenomena computation; finite element analysis, boundary
element analysis and wavelet element analysis; analytical method for PDE; large
and complex system problem solving with neural network model, parallel algorithm,

genetic programming and wavelet transform; high performance computation.

AOUNNAFNTATANARNT 3(3-0-6)
(Phase-Equilibrium Thermodynamics)

AUVNRAIEATIBIENARING  aNURgUnnarandanniayaBalinng
LL‘N‘;:‘W}"NTNLNQN wqiﬂﬁﬂmﬂﬂﬁuzﬂﬂmmﬁm ﬁﬂﬁ%?}?‘wmwﬂmlﬁmm:
2enRIfUHIAFIB s uasnguaisaraty A1aNIIONENITaraIIaIula
wazaInieurwan

Thermodynamics of phase-equilibrium. Thermodynamic properties from
volumetric data. Intermolecular forces. Theory of corresponding states. Fugacity in
gas and liquid mixtures with excess functions and theories of solutions. Solubility of

gases and solid in liquids.

N19UTTENFUANAFNERAS 3(3-0-6)

(Applications of Thermodynamics)

LY o/ a 4{ a ¥
NNUADBIINAUIGNT VBINTH F1IRCRY LL@%@L@QTW‘jTﬂﬁ m‘sTﬁ@mmm@

]

=

ANRASAULATEITNTAINIDN ANARUATANIATEFIBINE uarUizeual

1 ¥
aAa

FLUUARWIINTENNEUDNURZAWRY
Thermodynamics properties of pure materials, mixtures, solutions and
electrolytes. Thermodynamics applications to heat engines. Equilibrium and stability

of phase and chemical reaction. System with external force field and surfaces.
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01202622

WNYINTZUF 3(3-0-6)
(Rheology)

WANNNFTVBIATTHAN N1TAAT WATNITIAR ANNITNNAEST wasuEes
gpenamansrasiia  wofinssnvesmawuufalniflew wanu-falnfen uay
Aalndaanin

Principles of stress. Deformation and flow. Vector and tensor equations of

fluid mechanics. Behavior of Newtonian, non-Newtonian and viscoelastic fluids.

NBINITATUAN 3(3-0-6)
(Control Theory)

WQHﬁﬂQUﬂNLLUUﬂﬂ’WﬁﬂLLNZLLUUT‘WJ Julay Lﬂﬁmﬂ’mmimuqﬂﬁum
n3FNA (A N19A2UANUULUNIINALEA N19panuUUTzUUAILANLna TH
panfampdlazyndfitamaianisauandugs nsUsuflALuunate il
gUnsolAuANTialsufes  N1UTRN IR deNaIRFLULINAI93Y N15Usend
rpsnguieduazindodiafioin

Classical and modern control theory. Transform. Stability, controllability and
observability. Optimal control. Computer-aided control system design in advanced
control  techniques. Adaptive multivariable.  Adaptive  controller.  Real-time

optimization. Fuzzy set and neural network applications.

ANTATUANTHAS NBIULLI1ADY 3(3-0-6)
(Model-Based Control)

NOEINITAILANIAAT WBILLLAIEDI NITAUNAL2BIULLTIAEY Uz
BIUHUR NaAuANLULISIRRABeRRNE n19awssiannatiss Bradns
miﬂﬂﬂLmumamu@wﬁmﬁﬂuﬂﬁuﬁm%’uﬂi:mum'ﬁﬁﬁLmzfaiﬁL‘ﬁﬂufﬁﬁeﬁu
ﬂ’]‘ﬁmi’]?&ﬁﬂfl’mLﬂﬁﬂiﬂﬂdwfmﬂﬁ]i&"Ll‘Llﬂ']‘jﬂ’J‘Ll@Nﬂﬂdﬂ‘jzuquﬂﬁiﬁLWﬂ G‘i’ﬁqm
ANTAILANAIEUULIIABIVITHNY N1TATLANTHAE19EIATYHaN

Theory of model-based control. Model inversion. Practical issues. Differential
geometric control. Stability analysis. Zero dynamics. Feedback controller design for
unconstrained and unconstrained processes. Closed-loop stability analysis. Control
system of minimum-phase processes. Modelpredictive control. Lyapounov-based

control.
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01202642

L‘%imﬁy’uqamﬁmﬂﬁumﬁ 3(3-0-6)
(Advanced Topics in Chemical Engineering)
L‘%im"ﬁgugamﬁmﬂ‘ﬁuLﬂﬁ"fm:ﬁuﬂ%tytquﬂ siadadnsAnuulas Ul
WARENIANTITANET
Advanced topics in chemical engineering at the doctoral degree level. Topics

are subject to change each semester.

wansdnelanluedasijnsalind 3(3-0-6)
(Transport Effects in Chemical Reactors)

AosdnEiEns e lagasfngel nnseBuauaziA3HI0IIeY
funsfzerssndninisaalananuianuazitadulffsennd Tussouufie-
y99mad uazufia-resuls manseuIasntsEnemdniiysninAIafngal

ad

nManaNLArN1TMaeseluiaseslinsel A5n1silesdiuresniseanuuuiases

Ufnsoldmiussuudising

Characterization of nonideal flows in reactors. Description and quantification
of mass and heat transfer interactions with chemical reactions in gas-liquid and
gas-solid reactions. Transport effects on reactor stability. Mixing and nonideal flows

in reactors. Basic approaches to reactor design for heterogeneous systems.

wapsLfnsoiaanatma 3(3-0-6)
(Multiphase Reactors)

wansufnsollufiesufiinig Usangnisainanaabusieslingolans
NREINE mﬂﬁﬂ@ff;@mmﬂumiLLﬂmq@mé’ﬂwmmuﬁ’ﬁﬂmLﬂ‘%mﬂﬁﬂﬁﬂimﬁ
Ufnsalninifiawn Ujnssivgdlafiunassuazana dTulanadud uas
wiEavUnsoinians

Laboratory reactors. Mixing phenomena in multiphase reactors. Tracer
techniques in chemical reactor characterization. Trickle bed reactors. Two phase and

three phase fluidized bed reactors. Bubble columns. Slurry reactors.
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ArmnaaadAfidugs 3(3-0-6)
(Advanced Biochemical Engineering)

svuudann niivieeseulesd uaznislazynd Adnszuannisaiiouas
a1 UFHduus2e99adadnen Usingnisaidnaleussszuunszuaunig
Fann n1EeNUULLAEIUiN90iEnIN 9Un90TLaLN1TATLAN NS
LazanauIn Wandoianmulaninal nnseenuuLAEasinsaiianamuuu T
ANTEENULUINABIATIAAARTTEUUEININ

Biological system. Enzyme function and application. Metabolic pathway.
Stoichiometry of microbiology. Transport phenomena in bioprocess system.
Bioreactor design. Instrumentation and control. Scale-up and Scale down. Novel

bio-products. New bioreactor design. Biological mathematical modeling.

NNTEE NULUTIADIAIAPEATIBITEULEININ 3(3-0-6)
(Mathematical Modeling of Biological Systems)

nANNMTEELLLTIaINAdiafianS wuaRafsaduirdesdfngol
Fanm aauNaraRsuaTLIEanM NsaELULIIaadAEesnsoiiunn nns
dnglonsna nsunsuazffFenBaninansiaEedann ndniugIunITARLUAN
AT2UINNNTEINN FBA1Tneadamans 3501989511 aenduastunig
ANUADE NTERAN®EA

Modeling principles. Bioreactor concepts. Biological kinetics.  Bioreactor
modeling. Mass transfer.  Diffusion and biological — reaction of  biocatalyst.

Bioprocess control fundamentals. Mathematical methods. Numerical methods.

Computational software. Case study.

narUILNNTIugUNe R ND a0 3(3-0-6)
(Polymer Melt Processing)
Tassasouazanifvasnedines nistnglanuaraniiniegommadnues
WORNDS ANLINTLUAENNDRNDSINRILAZNTEUINNNT TN RLND AN
Structure and properties of polymer. Transport and thermodynamic

properties of polymer. Polymer melt rheology and polymer melt processing.
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¥
ada o/ o

sufeudsidedugan1simnssuni 1(1-0-2)
(Advanced Research Methods in Chemical Engineering)

sATEiugIvAAIngaaAd uarnisdarinlasednsnisade naslE
waluladansanume uazpanfamesamiulszacans uazn1sfuAudaga N1
AATITARANITEYULFEILA LTI UL AITHNWNATINIG WATNTTHUAUD N9
afUaENaIASY nadminTesiantaiaselunisUssguuasnisiRamly
I198153%NG

Advanced research in chemical engineering and preparation of research
proposal. Computer application for data processing and retrievals. Data analysis.
Article writing and presentation. Group discussion. Paper preparation for presentation

and publication.

RDIRANIENNIFINTINLAN 1-3
(Selected Topics in Chemical Engineering)

dl a =) [ 2 v v dl dl

Limquzmmmﬂﬁmmesfmmuﬂﬁtyiquﬂ WadaFauUasuuasylu
UARZNIANTITANET

Selected topics in chemical engineering at the doctoral degree level. Topics

are subject to change each semester.

ANNUN 1

(Seminar)
ﬂ’]iﬁ’]LﬂuﬂLL’&::’rJﬁ‘iJi’W?.Iﬁﬁl”ﬁﬂ‘ﬁihﬂ%?@%’]ﬁﬂfm‘ii?dLﬂﬁcfu‘izﬁuﬂ?jiyiy’n’ﬂﬂ
Presentation and discussion on interesting topics in chemical engineering at

the doctoral degree level.

HeyniLere 1-3
(Special Problems)
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Study and research in chemical engineering at the doctoral degree level and

compile into a written report.



01202699  ANHNUE 1-72
(Thesis)
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Research at the doctoral degree level and compile into a thesis.



