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01202611 ABAMAndngaBINAmnTNAf 3(3-0-6)

(Advanced Computational Methods for Chemical Engineering)

nsAuanilan gniseintstnelen nsiiaszAWheiBammd n1s
AAFITABRNNAVDL UAZN1TIATIAINEABRNUA FTBNITUAENNITERAUS
giag n1suf (@iloyyi szuuain MejuasiBeden Figuuudtasandatineilesa
ITRIGHITIR v»;j*’ﬂmum‘jfﬁ‘il,l,ﬂ‘juL%\‘lﬁm;mﬂm% LA NI ASATLLULINLAR
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.

01202612  BAUNNAPFNERTRHARING 3(3-0-6)

(Phase-Equilibrium Thermodynamics)

AUANAAERTVBINHARING  aNTRgomMnNaAanianndayais
IEEYalct LL‘N‘E:MNTNL@Q@ wq‘iﬂﬁ*’ﬂmﬂmumﬂﬂmﬁm ﬁﬂﬁ%ﬁ?‘wﬂmwﬂmﬁﬂ
LAZLBINAIN LTS HUBNITE uasngBa19asae AMRNIIONENITAZAIHYDN
wiauazaasudsiuaaainan

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

N1TUILENFYUANAFAERS 3(3-0-6)
(Applications of Thermodynamics)

v

aNTTRUITARLSNS YaINaN A1aaany uazBiannalad nsligo
MNAFERSTLLAEBISNTAHE DY ANARLATAMNIERETIDING LazLIfAZeN
A Sruufiflusenssinneuenuas 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.

anenIzue 3(3-0-6)
(Rheology)

PANNITVBIAIHAN NTAATL UATNITIE FHNIFNINES uaziny
psrasnamansuosva  woRinssnvesauuuialnilon wew-Aalndemn
waAnlABanaAn

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

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

NEBN1TATUAN 3(3-0-6)
(Control Theory)

nguaruanuuuAa Anuaztun v gUulae wfissnimnisacuu 4
UAzNMIFINATH NMIATUANLLUNTINALAF N15eBnLULTTULAUAN A TH
panfinmefazndfnsmafianisaiuaniugs nsuUsudaliuuans o
gunssdAuANTHAUSUfIEY  NMTUURNSNIINAIRALLILLIAIGSY N9
Uszgndasnguilaiuaziretineiada

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 N13AIUANTHASNBILLLIIRDS 3(3-0-6)
(Model-Based Control)

N ENITATLANTIASNBILILIIRBY NTRUNALZBIUULSNRDY
UsifuBalfiR nnsauanuuLIsEIAtingeeilg nsiiesnsianuiatios
Tswadns nnseanuuLnIsAuaNeiataundudmiunszuanaifiuas 18
Soulofsfu nstinssianaiadiosrestsuln FTUUATAILANYDY
NALLIUNIATNAINGA/MIATLANFIELLLARBIINE N3ALANYRAR"IB
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.

01202631 Epsdnganvicmnsasiad 3(3-0-6)
(Advanced Topics in Chemical Engineering)
ﬁmﬁy’quwﬁﬂfmﬁﬁumﬁsfm:ﬁuﬂ%fyfyﬁmﬂ adeEnaanulas
usiazn1AN1SANEN
Advanced topics in chemical engineering at the doctoral degree level.

Topics are subject to change each semester.

01202641  wantaselauburdasfnsoiad 3(3-0-6)

(Transport Effects in Chemical Reactors)

@mzﬁ’ﬂmm:ﬂﬁifwm%ﬁuLﬂ%mﬂf]ﬂﬁtﬁ N199BUNEUATATMUAYTN YD
funsfzeszndtenisanaleuasseuuarinaiulfizonad Tussuuufia-
TBINART UATUIA-289UE9 mﬂﬁ:wmmmidmm@imﬂﬁmmwLﬂ%mﬂﬁﬂﬁai
mananiazn1saessbeEasgnael Ain1adediuiasnisoanuuniies
UfnsolamiusuuAising

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

01202642  \pABUFNa0IETNATE A 5(3-0-6)
(Multiphase Reactors)
wapsuFnsoltufasfiinnng Usingnisninnananbusdssfnanlans
narea inafladaRanalunisusmsaudnucauiRraeEnsinaolag
Ufnsovaniiawn Ujnsoingdindiunassuazansma  duilanadnd uas
\wanUfnsniaiaes
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.

01202651 ArmnaasdAiidugs 3(3-0-6)

(Advanced Biochemical Engineering)

srun@anan wifeesianls wazniadazand Adnsrutuniasiisuas
a8 USsnoudins9e99aTainen Usngnisaiinaleweesszuunszuonnig
Fanm nseeniuuIAEasfnsoitanin gUnsoluaznNgALAN NNTIENEYLNR
uazanauIn wandodanimudantvd niasenuuLAasfnsolanmuuy
sl n1sadeuLLsaesAtiamaniszuLEnIw

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 N19EFNULLINABIATIAAARTVBITEULEINN  3(3-0) 3(3-0-6)
(Mathematical Modeling of Biological Systems)
NENNNTEUULIRBNASRFERS uunAnAITUIAasfnT0]
AN IAUNAFFAS IUSTULEINN NMIEEuULAaaLAEefnTeiEunamn
mathalaung nsunsuazfizendanimuasdaigadanan naniuginng
ATUANNTZUINMSTIN ABnnaneadiamans Aonns@einey sevduasiu
ATANHINE NTEHANEN

Modeling principles. Bioreactor concepts. Biological kinetics.  Bioreactor
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01202671

01202691

01202696

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)
Tassadneuazantifuoanedimnes nstnalanuazariiAingomnadn
VBINDRNDS ?JV]?ﬂﬂ‘j?.:LLZ\T?J?NWﬂﬁLN?J‘?L‘MZQ'JLL@:ﬂ‘i:UQuﬂﬂ‘jﬁu;jﬂW@ﬁLN@‘EL‘M@Q
Structure and properties of polymer. Transport and thermodynamic

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

v
ada o o/

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

sATeiugIArmnaaed uaznsdminlassEnantaide n1eltl
waluladansauma uazapnfiawasaniulsyinana uazn1sfuAniioys
NI9ALATILANANITEHUIELNLAZIREUUNAIMHNNATINIT LATNITHILEND
M2AUENAINLATY n1adavinTtasientsiaus iUz La N
AN ININ9a1931INS

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.

BFDUANIENNIPINTTHNAN 1-3
(Selected Topics in Chemical Engineering)

dl a =) o 2 v v dl dl

L‘ierLQW’]WI’N'JFT’JWE‘?NLﬂNTu‘Szﬂuﬂﬁfyfy"lLﬂﬂ VNI aN SIS AN
Tuhusiazaiansfnen

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

(Seminar)

|
¥ A

mshiauawazaftseindaiinaulanisdmnssuaiilusedy
3gyeyLen
Presentation and discussion on interesting topics in chemical engineering

at the doctoral degree level.

Hoyniniee 1-3
(Special Problems)

NIFANYIANATIVNAFINTTHIANTE ALY QY 1EN LAzIFaUIEeN e
insneenmu

Study and research in chemical engineering at the doctoral degree level

and compile into a written report.

ANEHNUS 1-79
(Thesis)
e luseiuUByguen uarBauEsadesdudnenfinus

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