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A AmandugaiesnAmnaaiad 3(3-0-6)

(Advanced Computational Methods for Chemical Engineering)
nnaAuInslsngniseinisanelew nstiass AW liBa g n1s

AATTABANUAVDY LATN1TIATILAINIAABALNUS TBN1TUAFNNITEYRNT

] %
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TunoAB UL EHINnT U BaikgAans uazn1sulasAuuuWan 119
ANHIMANTINUE 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.

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

DOANAFNERTINANAAING  ANURGUUNAAERTI Ny aiBalIuImg
LL‘N‘J::WJ'NTNLNQN wqwﬁﬂmﬂmu‘mﬂmmﬁm ﬁﬂﬁ%ﬁ?%ﬂﬂﬂwﬂﬂuﬁvﬂuﬂz
oAU AT ENTE LaEia1Taras AranTsausn1TaraItasLia
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.
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(Applications of Thermodynamics)
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anTRYaITanUEqVs 19 InaN d13avane uazdianlvnslasd n1slign
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NNAANEASTAULATEIINTAINIDN FUARLATANNIATIET2BUNE uazUfji5en
a dld 4 dy a
AN FEUUNHUINNTENTINTEUBNLERSNIING
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.

ANYINTLUA 3(3-0-6)
(Rheology)

NANNITIBIAHAL N1TRATY WAZAT MA FNNITINADS WATWIWTES
gpnarmansansina  woRnssneeasawuudalmilan weu-falmidew uas
AFladanafin

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

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

N BIN1TATUAN 3(3-0-6)
(Control Theory)

neiauanuuuaandnuazuuulvs sUulas idiesnimnisaauau
LazNFAUNATH N19AUANLLLUNTINALAR N1sBanuULITULAIUANLAY TE
panfinpaslszgnddnsmaiianisaruandugs nasusudalFuuunanadauls
aunsalAtuANdalsudaes  ASUFURNITNAINAAALLLLIRTGSY N9
Uszendasanguileduaziedetnefioda

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.
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01202631

01202641

(Model-Based Control)

NOBHN1TAIUANTHAT19BILLLEIABY NITHUNAUIDILUUIIAD
UssifunBal iR n19aruanuULLaaAdadseyiug n19insisiaadiatias
Tswadng n1sennuuunisauNeintaundudmiunszuannsifiuas (g
Fanlotlady n199iA91eiAaades109999uTASLUUNNSAILANTDY
NFLUMNIANE FNGANITATLANAIEULILIIREIIUIE NTALANTTREIRS
AN uan

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.

L‘%m"ﬁy’quqﬁmﬂﬁmmﬁ 3(3-0-6)
(Advanced Topics in Chemical Engineering)
L%@G%%QQVIN%’Wﬂﬁ‘iNLﬂﬁ?ﬂi:ﬁuﬂ%mm’n@ﬂ sindadnaanulas Ul
UFIRZAIANITANET
Advanced topics in chemical engineering at the doctoral degree level. Topics

are subject to change each semester.

w@m‘amﬂ@ﬁuLﬂ%mﬂf}ﬂﬁfﬁmﬁ 3(3-0-6)
(Transport Effects in Chemical Reactors)

@mﬁﬂwm:mﬁwm%ﬁum%mﬂﬁmzﬁ NN9EUNYULAZAMUALZHIYDY
funsfizensendnnisanglauanuieuuaranatuufisenad Tusvuuufia-
PBINRT URzLAF-289uda mﬂ'ﬁzwmmm'ﬁﬁ'mm@iﬂmﬁmmwm%mg‘jmd

a

NNIHANLATNIS Mae3sluasaslneel A5n1sdasdnansnisennuuuiaies

Ufnseldmsussuudieiug

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.
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Lﬂ’%mﬂg‘jmnimiwmamﬂ 3(3-0-6)
(Multiphase Reactors)

wassfnsoiluiastfiifinns Usingnisoinananlueesinsaians
panens wafladafnnialunisuaasgsdnsaraifroierionjnsoiiag
Ufjnsolvdnifiawn Ujnsoingdladiunansuazamns  Juidansand uas
\ansfnsnlaiaes

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.

Armnaasdaaiidugs 3(3-0-6)
(Advanced Biochemical Engineering)

sruudanin wiiflvaaeulyd wazniglazgnd Adnsruanniaaiuas
aane USosdningniqatainen Usingnisaldnelowwassyuunszuannig
Fanm nmeepnuULLAEasURnsaiin gunsaluaznIEAILAN NSLNEEIR
uazanun KARdTEanmuanial neeenuuLLAEesUinsolEanmuyy
Tl nssduuusapIRtiamMaRssz UL

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.

NIRINULLINRBIATIAFNERTIBITTULTINN 3(3-0-6)
(Mathematical Modeling of Biological Systems)
NENNITAEULLIIRBINNARARaRS waAnAgatuiniasfngol
Fanm saunaranstuszULEanan nnsasuuudIaesaiaslgnsaldanan
Anadnglonng nsunduarUfizentaninaesdadidonin nanfiugiunig

AILANNITLANNISEINTN ABNameAdiamans 35n1513edaay mensdusTy

o )
ANSATHITE NTERANEA
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01202671

01202691

01202696

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.

ﬂ‘j:mumﬁ%ugmmﬁm@%mm 3(3-0-6)
(Polymer Melt Processing)
Tnssadruazantifzasnefimes nnsislanuazaniinisgamnadn
VBINDALNDT ﬁwmniumﬂmmﬁLuﬂ%mmLmzﬂﬁ:mum‘fﬂgugﬂwgﬁLm%mm
Structure and properties of polymer. Transport and thermodynamic

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

v
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e dgUABTedugIndFnIINLAl 1(1-0-2)
(Advanced Research Methods in Chemical Engineering)

I dugImeimnsanad uazn1sdnvinlased19n19ads nasld
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AATIZANANITIYULILILAL LA HUUNATTINNNALINIT LALNITHILEUD 11T
afaeNaIdAdy nadarinseRan el UasgLaz S ARNR
Mansansinnig

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.

dl a =\
LEARNIETINAFINTTHLAN 1-3
(Selected Topics in Chemical Engineering)
A a P=\ o/ a o/ Y ‘dl A
L‘m\‘iLQW']‘::‘V]N“NT”Jﬂ‘j‘jNLﬂNTu‘jzﬂuﬂ‘iiyfy’ILﬂﬂ WadaZaalasunlag
WUFRZNIANITANEA
Selected topics in chemical engineering at the doctoral degree level. Topics

are subject to change each semester.
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01202697

01202698

01202699

NHNNWN 1

(Seminar)

¥ A

asiauslazeivseiadeinaulanidmnssuaiuseiulsyan
LaN
Presentation and discussion on interesting topics in chemical engineering at

the doctoral degree level.

Hoyniniee 1-3
(Special Problems)
(% v a a o a2 a = a [
ﬂ"liﬁﬂ‘]&l"lﬂ%ﬂ’)’]‘i’]’NQﬂQﬂiiNLﬂNixﬂ‘Ll‘]Jifyiy”lLﬂﬂ LRI LLT LR BIWLTN
FIENTU
Study and research in chemical engineering at the doctoral degree level and

compile into a written report.

AngHNuG 1-72
(Thesis)
FeelussAulBynyen wazBsuBaadauduingineg

Research at the doctoral degree level and compile into a thesis.
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