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(Rheology)

01202621 Vg BNITATLAN 3(3-0-6)
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01202611

01202612

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

3 Amanilann gnnaoinnsdne lan n1sinsnziWbsiaawws nns
AAFITABRNNAVDL UAZN1TIATITAINEABRNUA FTBNITUAENNITERAUT
tiae N19uf(2tloyyn sruLNIAejuasiBadtan Faewuus1aeaAEal1efinga
$umpaE uls AT ﬂﬁ‘jTﬂ‘jLLﬂiNL%ﬂﬁuﬁqmﬂm% WAL NITUUBIATUULLINLAR
ANTATUIIRNTIOULES

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.

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

AOUVMNAFNARTVDIFNARNG FNURAGMNaraniandayadelinns
wseszndnsluana nqufresaauanandes WNBH epwaNLRaLaY
2DINARTUNITRUBNIEE waTquiaNTaras AMENTIONINNTRTAIYBILAE
wazedudalurBmnan

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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01202613

01202614

01202621

N1TUSTENFYUANAFAERS 3(3-0-6)
(Applications of Thermodynamics)

o

LN a Q‘ a 2
NNUFAVDIINAUIGNT VDINAN F1TRERE LL@zﬂL@ﬂT‘W‘JYﬂﬁ m‘saﬁmm

1
= o v

WNRAAASTULATBNTNTANNIDN ANARLATANNIATIYTIBUNT UazUfiFen
il sruuffusenssyinneuenuas iR

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.

anenTzue 3(3-0-6)
(Rheology)

WANNITVBIAHIAN N1TRATU UATNITNA FNN19NAES wasges
ypInarmansunsa nafinssneesanuuiabnilen ueu-Salnilew uazdaln
BaEFN

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

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

NEBIN1TATUAN 3(3-0-6)
(Control Theory)

nguaruanuuuAs Anuaztuu v gUwlae wfiesnmnisacuru 4
UAZNMIFINATH NMIATUANLUUNTINALAF N13BnLULTTUUAUAN lng TH
panRsasUszgnddamafianiaAtuAnduge nsusudalAuLnaIe LS
gUnsoiAtuANTHAUSUAIeY N1TUNTRNTTIHARALLLLIIA193Y N1TUsTend
vosnguiTuaziAdatneiodn

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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01202622 N13AUANTHASNBIULLLIIRDS 3(3-0-6)

01202631

01202641

(Model-Based Control)

NOBHN1TAILANTHAS NBILLLIIREY N1THUNAL2BILULS1AD
UspifuBaUfuf n1saruanuuuLsaIadiingeeyiug n1sinesianiatas
TEwadng npanuuunIaAuANeiatoRnAUAmMUN sz UL uas s
Saulutdy nmeinasirnanaiesuninnin FLUUNTTATLANYD
NALLAUNTETNGRNGA NMIAILANABULLIADIVINNY NMTAIUANTAREN9RY
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“ial‘mﬂgmgdmﬁmﬂﬁumﬁ 3(3-0-6)
(Advanced Topics in Chemical Engineering)
L%@d%uzgﬂ‘i/m\ﬁﬂ'm‘j‘mLﬂﬁ?ﬁﬁ:ﬁuﬂ%mm’nﬂﬂ sadadnaaeuulasly
Tuudazn1ANTAnEN
Advanced topics in chemical engineering at the doctoral degree level.

Topics are subject to change each semester.

wan1seneloubuegafnsaiiad 3(3-0-6)
(Transport Effects in Chemical Reactors)

ADIANE OIS Mae3 lueFesUfngel nsaBunsuazimmualEanm

aaa p=\

Paeiunase19zndnnsaelauaisuuariaaiulfize e tuszuy
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Ufnsel nsnanuaznis maessluaseslfingnl 35nsdesdinansnisesnuuy
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dl a « o o/ an -3
AU NIIENNTUSTULAN TG
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01202642

01202651

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.

e IE I AL e 3(3-0-6)
(Multiphase Reactors)

wansUFnaotufasfiinnng Usingnianinnananbuadnsfnaolans
narea inafladafanalunisusmsaudnucaaiRraeEnsinaolag
Ufnsoivanifiawn Ujnsoingd infiunassuarasma duidanadnd uay
\wansUfnsniaiaes

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.

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

srunBanam wiinfineseulsl uaznisuszend Adnsrutuniaainouay
aang UBnnnsdniuguesqadaiven Usingnisaianalanessszununszuounis
Fanm nseenuuLIAEasfnsoitanin gunanluaznnsnIuAN nMTIENEYN
uazanauIn wandodaninuantid niseanuuLIAaasUfnsoiEan muuy
sl n1saduuusassAdinmaniszuLEanIw

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.
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01202652 NI9AENLLUITIRDIARAAIARSABITSUVTININ  3(3-0) 3(3-0-6)

01202671

01202691

(Mathematical Modeling of Biological Systems)

MANMNTRENLLLARBNATAmMaRS uAnAtUAEDsUFna0]
Fanm aaunarmandiuszuLEnIw nsaEsuLLsIaaAEaUnaniEanm
msdnelansns naunauazUAfBe B aesdaLsEn T ndniugInn
AILANNTZLANNTTANN AB s eadinenans A8n19@esiaiay seanduasiu
ANTATHINS NTERANEI

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.

naTLIUNIEIUsUNDAINESAaT  5(3-0) 3(3-0-6)
(Polymer Melt Processing)

Tasssdauazantifroanadwes nstnglanuaraifinisgamnadn
YDINDRNDS ANLINTTUNIINDRNDINAIUAZNTTUIMNNTTUg N RLe S
a9

Structure and properties of polymer. Transport and thermodynamic

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

[
AaAada o/ o/

e deuAnTTe dugen1imnIsal 1(1-0-2)
(Advanced Research Methods in Chemical Engineering)

AfedugnAransane uazniadavinlasedneniaids naeli
wialulagiansmuna uazannawmesdmiulsyinana uaznisduAnioya
NM9AATITANANITELUELA L AILUUYIANTHNNATINTT WALNITHILANS
nsafannasnAds nadainmessmaiionisiiaustuntsdasgsuazng
ARNAUINTRN5AEINS

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.
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01202696

01202697

01202698

01202699

ABURNIENNTAINTTHAR 1-3
(Selected Topics in Chemical Engineering)
dl a a o/ 2 o v dl dl
L‘i@QLQW"mW‘N’JWJﬂ‘E‘ENLﬂﬂsfu‘ixﬂuﬁ‘ifyfy’wﬂﬂ NIVDLIDILL AU R
TWhiusiaznianisinen
Selected topics in chemical engineering at the doctoral degree level.
Topics are subject to change each semester.
ANNYN 1

(Seminar)

1
¥ A

mshiauauazaflseiadaiiinaulanidmnssunilusedi
U3g)aynen
Presentation and discussion on interesting topics in  chemical

engineering at the doctoral degree level.

Heynfiee 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.

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