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01202611 ARdmnaduguiinsmimnasuad 3(3-0-6)

(Advanced Computational Methods for Chemical Engineering)

nsfuasdlsngnisaintsanalen nsiiesnzf W lisamws nns
AATITRBRNUALDY ULATN1TIATITAINARBANUS FTBNITUATNNITENANS
gag N1Tud ifeynnssuuIna Mauasidedeaudaguuusiasaniadeiosa
Tump1AB UL NS IUSUN T BIRLg FMERSUAZNITULAIATLLLLWLA S
ANTANNIUFNTTOU G

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.

01202612  AUNNAFNARTENARNT 3(3-0-6)
(Phase-Equilibrium Thermodynamics)
PUANAANNASIBIRNARNG  ANTRAGUANAANTATIINTIDY AT
V3193 usesendnaluans  vquesssazanandas WYnas wanananuis
LaveaIaIfUNA RSN LL@z‘quﬁm‘mmw ANANTIOULNITRLALUDY
wAauazaasuisiuanaman
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.
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01202614

01202621

(Applications of Thermodynamics)

o/ a

o A( a Y
ANUAWDIINAUIENT VBINEN H1T020Y uﬂ$ﬂLﬂﬂTWﬁT@ﬁ’ﬂqﬁ?ﬁﬂfH

q

1
=4 o/ 4 aaa

NNRANEASALIATENINTANNIDN ANARUATANNIATIYT2BUNT LavdfjiFen
P=\ ‘dld o dy a
VAN FEUUTIHLSNINTEN YU NLASNWNT
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.

ANHINTILA 3(3-0-6)
(Rheology)

NRANNITYDIAITHLAN N19RAFL WATANT MA FNNITINADS LATY
\B52BINRAIAASUDI (1R Wqﬁﬂﬁﬁmﬂ@qumLLuuﬁquLﬁﬂu uau-fa e
waAslAdanafEn

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

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

NEBN1TATLAN 3(3-0-6)
(Control Theory)

nuiauanuuuaadnuazuuu i gUulas iwhasninnnspauaw A
LAzNNFRINATH N13ATLANLUURTINALRA N19DBNUDDTEUUAILAN LAnTE
panfinmefazndfnsmafianisniuaniugs nmaUsusalFuuumatadiouls
gunslAuANEialSUdaes  ASUGTRNISNIINARARULIIAI93Y 113
Uszendasenguileduazisietneiada

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-

-10-



time optimization. Fuzzy set and neural network applications.

01202622 N13AUANTHASNBILLLINGDY 3(3-0-6)
(Model-Based Control)

NBHNITATUANTHASNBILULA1989 NITHUNALIBILLLIIADY
UstAWBIUGTR N19AUANLLLLT2IARAIBIDWANE N19Aimsnsdnnsaties
Tawadna ngpanuuunisruANsiatoundudmiunazuiuniafduaz i
FanlatlAy n19Aina1eiAcnaiaies89099uTAS2UUN1ITALANY B
nsTUAUNSTE G‘?ﬂqmmimu@Nﬁmmuﬁmmﬁmw A19ATLANTHAE19B
ANuan

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.

01202631 L“ﬂémﬁguzpm\ﬁmﬂ‘j‘mmﬁ 3(3-0-6)
(Advanced Topics in Chemical Engineering)
L%m%y’uzgqm\ﬁmﬂﬁuLﬂﬁfuﬁzﬁuﬂ%iyiyﬁL@ﬂ viadednaaeuulasly
TusaznAN1sAnEl
Advanced topics in chemical engineering at the doctoral degree level.

Topics are subject to change each semester.

01202641 wantatelaulurdasfnsoing 3(3-0-6)
(Transport Effects in Chemical Reactors)

osdnunizn1sinasseuadasfnant n1sesuisuaziaasinme

funsfzensendnnisanalenaiinienuazsoatulfizened Tuszuuuia-

¥99mad uazufis-a0euds wansEvLreInIstmseatiusnAiesfnsal

mﬁwfomLL@::miT*mm’%ffum’%mﬁg’jﬂﬁiﬂ A8n1aidosiurnnisaanuuuiAios

Unssld I usruLAI s
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Characterization of nonideal flows in reactors. Description and quantification
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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.

01202642  \pEavUfnTolanInatEa 3(3-0-6)
(Multiphase Reactors)

wapsUFnanibuiesfifingg Usngnisoiniananburaasjnsoians

nanging mﬂﬁﬂﬁqé‘]mmu%mﬁmemmﬁwmmuﬁ’ﬁﬂmLﬂ“?"mﬂﬁﬂﬁiﬁmﬁ
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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.

9

01202651 AFMNTsnTUATTUG 3(3-0-6)
(Advanced Biochemical Engineering)
szuuBanan winfinesenlud waznisUszand Ansruounnaadnouay
aane Usnnaudniugeasqadainen Usingnisaldielansssszununsyuaunig
Fanm nepanuULLAEENUfNT0Ean gUnToluaznngALAN NMTIENEER
uazanIue WanduTEanwulantnd niseenuuuAdaUnseiRanuay
Wsl N13RENULLIABIATIAFNERSTTULEINN
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.

01202652 AMIRINUULIIABIAIIAFNERTIBITLULTININ 3(3-0-6)
(Mathematical Modeling of Biological Systems)

NANNITEENULLANRBVATAMEnS uuaAnfnafiAdasfnanl

Fann FaUNAFERS uazUUEn N NMaaEuULdIaaAdafnToiianamn

nnadnelannas nsunduazAsenganinaesiaiEedanan ndnfiugiunis

AILANNTTLAUNNTEININ ABn1sneatiaAans A5nnaiBedamn sandusly
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01202671

01202691

01202696

NNTATHIDY NTEIRNEN

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.
ﬂizuquﬂﬂﬁﬁugﬂWﬂﬁmﬂémm 3(3-0-6)
(Polymer Melt Processing)

Tassadnsuazantifraswadmes nisanalenuaranifinigumnadn
YDINBRNDS AN UDIND AN BSIRIUATNTZUIUNITEHTUND AL D S NAn

Structure and properties of polymer. Transport and thermodynamic

properties of polymer. Polymer melt rheology and polymer melt processing.

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

muﬁ%%y’uqqmﬁc»*mﬂﬁmﬂﬁ LaTN199AnlA99919719398 N5 LE
waluladansanmna uazaanRomesaniulszaiana uaznsduduiaya
NM9ILATIZANANITAEUIZUILALITEULVIAIINNINIEINIT LATNITHILEUD
MaeAUTENaIATE MadminmesmianiaiaustunisUszguiaznig
ARNA ITa19391N9

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.

FDIRNIE N AINTTHLAT 1-3
(Selected Topics in Chemical Engineering)

dl = a o/ 2 v v dl —dl

L‘j@ﬁLQquVV‘N’N’TQﬂ‘i‘iNLﬁNTuﬁzﬂUﬂﬁiyiy’lLﬂﬂ N RISLNISIEITR N
Tuluudaznianisfinen

Selected topics in chemical engineering at the doctoral degree level.

Topics are subject to change each semester.
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01202698

01202699

NN 1

(Seminar)

|
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asunanauarafUseiafeiinaulanteiminssuini s iy
3yeyan

Presentation and discussion on interesting topics in chemical engineering
at the doctoral degree level.
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Study and research in chemical engineering at the doctoral degree level

and compile into a written report.

ANETANUE 1-79
(Thesis)
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Research at the doctoral degree level and compile into a thesis.
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