Page 1 of 17

TaNangns
e NANgAILUSHeY IR IR a121dndrmnIsial (NANgRINIKIEIR)
ﬂﬂiﬂﬂﬁﬁﬂqw : Doctor of Philosophy Program in Chemical Engineering (International Program)

%'@ﬂ‘%fyiymmmwﬁm
aufin - Sy auf)dudin (FFmnasaiad)
Doctor of Philosophy (Chemical Engineering)
Fmsin 19.0. (AAINTTHLAR)

Ph.D. (Chemical Engineering)

é’ﬂmu‘vzﬂwﬁmﬁt%ﬂuma@mwﬁ’ngm

WUy 1.1 Tosiasindn 50 vaefe
WL 1.2 Trsiasindn 79 ydnsfin
WUy 2.1 Tosiasndn 50 vaafa

WUy 2.2 Trsiasindn 79 dnsifie



Page 2 of 17

wﬁ'ﬂgms
Tﬂsaﬁ%qmé'ﬂgm
BUY 1.1
ﬁﬁuquwmﬂﬁmswma@wﬁﬂgms Tusinandn 50  wuAufia
1. 3”%nan Tusiasanan 5  wiaafia((HTunMdaafis)
— ANNUT 4 winsAn((iumios i)
— B NBNTeAL 1 wdasfa(lHunsasfin)
2. AEANKE  (HTieundn 50 Wuaafn
S92

1. s1e9anen  (Nileundd
— AN Toviaandn

01202697 NANNWN

5 sasfin((Hunuaaiin
4 wneda(Nuninafe)
1,1,1,1

(Seminar)
- 3 namivAy 1 wdaefin(Bivumisefin
01202691  4uide1ABATeIUgIN1IAINTTHIAT 1(1-0-2)

(Advanced Research Methods in Chemical

Engineering)

2. g iinwg  (Hiieundn

01202699  ANYANUS
(Thesis)

50 WHIEff

1-50



nuy 1.2

- FIUMNIBTAATINARBANANY AT

Page 3 of 17

[ [ [ a
Tisiaandn 79  wWdoufif

1. 3z nen Taiviaendn 7 wdasfin((liuniasfin
— AHNUN 6 yaedna(lduniiein
~ ArentaAuy 1 ydoefin((dsiumiaeiin
2. Anuninug Tisiaundn 79 wdanfia
516387
1. ynan Tiaundn 7 wagfin((iiuniasfin
— AN Tifipandn 6 vdein((iduniasin)
01202697  ANNUN 1,1,1,1,1,1
(Seminar)
- Ay nanlAU 1 wiaefin
01202691 siflenARAdiugNARINTILAT 1(1-0-2)

(Advanced Research Methods in Chemical

Engineering)

2. INRNRE Tusiagnan
01202699  FNYIINWS

(Thesis)

79

nuafin
1-79



Page 4 of 17

Uy 2.1
- FIUMNIBTAATINARBANANY AT Taiviaenan 50  wWxaufin
1. fran Taiviaendn 14 wdqefin
— AHHUN 4 wngfie
— Ay enTNAY 1 ngfia
- genann Tatiaandn 9 wiagfia
2. AINeANKE Titiagnan 36 wuanfia
189U
1. Jrnen  (deundn 14 wiqefin
NN Titlosndn 4 wiaedn
01202697 /NN 1.1,1.1
(Seminar)
- ANanieAY 1 wiaefin
01202691 sufletARATaiugAmnasad 1(1-0-2)

(Advanced Research Methods in Chemical
Engineering)
- Fruanidan (Bikegndn 9 wWuHwfAn
WiaenBeansneiense (WA Hitsendn 3 misefnuaysme
AN Bensent IHLaZ/MEauDN a3 FilanTaaTnfaing faus
500 Bl il e TugaRfisrasrmznasunisfiinundszdndaianine
AN N aLYBIInTtinn1Adr s e Uss s ulaen1s TR nfnuas
ATHUALTUARTINEAS
01202611 ﬁ%ﬁ’]mmiguquﬁmmﬁmmwLm’j 3(3-0-6)
(Advanced Computational Methods for Chemical Engineering)
01202612  AUNNAFNARTENARIN 3(3-0-6)
(Phase-Equilibrium Thermodynamics)
01202613  NTUTLYNAGUANRANEAT 3(3-0-6)
(Applications of Thermodynamics)
01202614 ANYNTLUA 3(3-0-6)

(Rheology)



01202621 N EINITATLAN
(Control Theory)
01202622 N19AILANTHASNBILLLINRDS
(Model-Based Control)
01202631 L‘%m%guzgqmﬁmﬂﬁumﬁ
(Advanced Topics in Chemical Engineering)
01202641  wanaselauluedasfnsoing
(Transport Effects in Chemical Reactors)
01202642  \pdesUfnaolaanansina
(Multiphase Reactor)
01202651 ArmnaasdaAiidugs
(Advanced Biochemical Engineering)
01202652 NM9REWUULINNDIARAFIEATUDY
FEUUAININ
(Mathematical Modeling of Biological Systems)
01202671 ﬂfizmumﬁf‘fugﬂwﬁmﬂ%mm
(Polymer Melt Processing)
01202696  ABUANINAFAINTTHAT
(Selected Topics in Chemical Engineering)
01202698 eyt
(Special Problems)
2. Angndinug  Gideandn 36 wanfina
01202699  AVENANUS

(Thesis)

Page 5 of 17

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1-3

1-3

1-36



Page 6 of 17

LU 2.2
- FIUMNIBTRTINARBANANYAT Taiviaenan 79  wiauff
1. fran Taitiaandn 31 wxHaedia
— AHHUN 6 viefin
— Ay enTNAY 13 yisosfin
- genann Toitinandn 12 widnefia

2. ANUTRANRE Tisiaandn 48 WuHanda
51979%1

1. Aanen  (ddiewndn 31 widaefin

— fuuun Taslaandn 6 vaefn

01202697  ANNUI 1,1,1,1,1,1
(Seminar)

- F@naniisAU 13 wiqgfin

01202511 ﬁiﬁﬂgﬂﬁiiﬁﬂﬁiﬁﬁﬁiﬂu%ﬂ@ﬂ 3(3-0-6)
(Advanced Transport Phenomena)

01202512 gouwamansArnssriAfiaugs 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)

01202513 AHAAAATIUGINIAAINTIHAL 3(3-0-6)

(Advanced Mathematics in Chemical Engineering)

01202541 AranssuUfAzeAfidugs 3(3-0-6)
(Advanced Chemical Reaction Engineering)

01202691 i:Lﬁﬂuﬁd%’ﬂﬁy’uqqmﬁmﬂ‘ﬁuLm’j 1(1-0-2)
(Advanced Research Methods in Chemical Engineering)

- Arneniden (NHasndn 12 wdqgfin

WAenBeusnednise Wi tioundn 3 ninsAnuaymielden

¥
o/

Bowsnein uuazmiausnannin Afiarsiaandavinadus 500 1y
TusieiitfiegTunafifiarasnmznssunisfivsnunlszsnsaianlneaans
4 o/ v a = o/ = a
Wingausesianinniadzsnvselsrsiulassnistmfinfnuiuazaoiuf
Ufindnena
01202611 ABAMUIMNTUGINBIUIRINTIHLAS 3(3-0-6)

(Advanced Computational Methods for Chemical Engineering)



01202612  AUNNAFNARTANARINT
(Phase-Equilibrium Thermodynamics)
01202613  NFUTLYNAGUANRANERT
(Applications of Thermodynamics)
01202614 ANYINTLUA
(Rheology)
01202621 WEENITATUAN
(Control Theory)
01202622 N13AILANTHASNBILLLIIADY
(Model-Based Control)
01202631 ﬁ@d%ﬁQQWWQ3ﬂ3ﬂiiuLmﬁ
(Advanced Topics in Chemical Engineering)
01202641 wannsdelauburiasfnsoling
(Transport Effects in Chemical Reactors)
01202642 Lﬂ%@@ﬂﬁﬂifﬂﬂﬂiw@qﬂuWﬂ
(Multiphase Reactors)
01202651 Amnassdafiing
(Advanced Biochemical Engineering)
01202652 N19RENLULTIRDNARAAINASID
FEULBINN
(Mathematical Modeling of Biological Systems)
01202671 ﬂ'ﬁzmumﬁéﬁyugﬂwaﬁm@%mm
(Polymer Melt Processing)
01202696  AEuRNINIAINTINAS
(Selected Topics in Chemical Engineering)
01202698  {lgyn e
(Special Problems)
2. INUTHNUE Taisiaandn 48 widsufia
01202699  ANHWUE

(Thesis)

Page 7 of 17

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1-3

1-3

1-48



nuy 1.1

01202691
01202697
01202699

01202697
01202699

01202697
01202699

01202697
01202699

01202699

01202699

Yt 1 aran1sAnEIN 1

v
A o/

Page 8 of 17

(% 1 =
MBI TN HATTANET

sudeuAnIpdugInIinuIAInIsuIAl

NHNUN

AneInug

H9 1 aran1sAnEn 2
NHNUN

ANUTRNUD

% 2 aranasAnNEN 1
NHNUN

ANURNUD

% 2 aranisFnEIN 2
NHNUN

ANUIRNUS

% 3 aransAnEN 1

ANUIRNUS

% 3 aran1senen 2

ANUIRNUS

FIH

FIH

FIH

FIHN

FIH

FIH

Fuaunkaeiin (FN.ussEe-aN. UfURNs-aH. Anuidituauag)
1(1-0-2) (lsiiumsdagfin

1(ldsumdaefie)

oo |00

Fauniaefia (FN.ussEe- N UfuRns- a8 Anuidituauag)

1(ldsiumdaefie)

oo |00

Faunaefin (FN.ussEe- N UfuRns- a8 Anuidituauag)

1(ldsiumdaefie)

oo |00

Fauniaefia (FN.ussEe- N UfURNs- a8 Anuidituauag)

1(Tdsiumdaefie)

oo [0

Faundaeiia (FN.ussEe-aN. UfURNs-aH. Anuidituauag)

ko l©

Faundaefia (FN.ussEe-aN. UfURNs-an. Anuidituauag)
9
9



wuy 1.2

01202691
01202697
01202699

01202697
01202699

01202697
01202699

01202697
01202699

01202697
01202699

01202697
01202699

01202699

01202699

01202699

01202699

91 1 aranisAnuan 1

v
Aa o

suidetATITedugIn9AARInTTAT
INNTY

ANgANUE

TN 1 aranisAnuf 2
FUNUT

ANgANUE

U7 2 aransenuan 1

e

Fnefinug

U7 2 aansFnEIn 2
e

Anefinug

% 3 anAnsAnYIN 1
FUNUT

AuANUG

91 3 ananasAnuIn 2
FUNUT

ANuANUG

91 4 aranisAnuIR 1

ANgANUE

U7 4 aranisAnuf 2

AN UG

U7 5 anansEnuan 1

AN UG

91 5 arensAnean 2

AN UG

it |

et |

I

FIH

it

kit

99N

99N

99N

9N

FIUINNHILAN (TN UTTET8—

1
1

FMIUNRUIBTR (TN U588~

FMIUREIBTR (TN U588~

AMIUREIBTR (TN U588

FIUIUREIETA (AH. U988

FUIUREIETA (AH. U988

FUIUREIETA (AH. U988

FIUINRUHIAN (BN US5EY

FIUIRNHILAGN (TN UTT8T8—

FIIRNHILAGN (TN UTT8T8—

Page 9 of 17

AN UFURNS- TN AnuIsanues)
(1-0-2) (hTumagfin)

(Listumdaefing

NN

N UFURNs-wn. Anufiteauias)

1(ldsTumsinafion)

e

a v

#n RN -wn. Anuadiaeauias)

1(ldsumsinafion

e

8
#N. UFURN5-wn. Anudiseauias)

1(ldsiumsinafion

e

8
N UFuRns-wn. Anufiaeauias)

1(lsTumae )

o3}

8
N UFuRns-wa. Anudiaeauias)

1(lsTumae )

o3}

8
N UFuRns-wn. Anudiaaauias)
8
8

2

N.UFURMS-wn. Anusiaanuas)

oo oo

N UFURNs-wn. Anudisenuias)
8
8
N UFURns-wa. Anudienuias)
8

8



uui 2.1

01202691
01202697

01202697
01202699

01202697
01202699

01202697
01202699

01202699

01202699

7 1 aranisAnuf 1

v
A o

= a s 2 a =
suieuAEATeIugmNsinuiAInITAS
FUNUT

a =3
AUBDALABN

TN 1 aranisAnuf 2
FUNUT
AnuAnus

FguenEan

%1 2 aranisAnuYIR 1

FUNUT

U7 2 aansEnEan 2
e

Aneinug

U7 3 anansenuan 1

NYIRNUS

9 3 arensAnen 2

NYIRNUS

it |

FIH

et |

et |

et |

kit

Page 10 of 17

I fin (IN.UsTEe-aN. UFIRNS- 2. Anuisieanies)
1(1-0-2)

b

I fin (IN.UsTEe-TN.UFIRNS- 2. Anuisieanies)

S
E

E

Faaunasfia (Fn.ussEE-2N. UFURNS- T Anuifaeauias)

1

ko oo

a v

I fin (IN.usTEe-aN. UFIRNS- 2. Anuisieanies)
1

ko |00

Faundasfia (F8.usseE-aN. UURNS- T Anuifitenuies)
8
8

Faundasfia (F8.usseE- TN UURNS- T Anuifitenuies)
8

8



uyiy 2.2

01202513
01202541
01202691
01202697

01202511
01202512
01202697
01202699

01202697
01202699

01202697
01202699

01202697
01202699

01202697
01202699

01202699

01202699

7 1 aranisAnuf 1

ATAFARSIUGINNANTTHIAT

Arnnsanuizeaiituge

v
Aa o o

a . v a a
FULUEUITIVYIHFINNATHIAINTTHLAN

FUNUT

FgnuenEan

7 1 aranisAnun 2

Usingniseinisdnalewdugs

OMNAFNARTAIFINTINIATTUGY

FUNUT
AnuANus

a =3
AYUBNLABN

U7 2 aransenuaR 1
e

Aneinug

U7 2 aansEnean 2
e

NYIRNUS

% 3 anAnsAnYIN 1
FUNUT

AuANUG

91 3 ananasAnuIn 2
FUNUT

ANgANUE

91 4 aranisAnuan 1

ANgANUE

U7 4 pranisAnuf 2

AuANUG

9N

et |

I

kit

it

it

9N

99N

Page 11 of 17

I fin (IN.UsTEe-aN. UFIRNS- 2. Anuisieanies)

3 (3-0-6)
3 (3-0-6)
1 (1-0-2)
1
6 (=)
8 (= =)
Fannkaefia (Fu.ussene-gH. UG IR s-un. Anuisitanuias)
3 (3-0-6)
3 (3-0-6)
{
{
6 (=)
1 (= =)

a v

I fin (IN.usTEe-aN. UFIRNS- 2. Anuisieanies)
1
1

2(=- -)

I fia (IN.usTEe-aN. UFiRne- o . Anuisieanies)
1

N o

Faundasfia (28 .ussEE-aN. UFURNT- TN Anuidteauias)

1

N o

Faunasfia (F8.ussEE-IN. UFURNT- TN Anuifteauias)

1

N o

Faaunasfia (28 .usseE-2N. UFURNT- T . Anuifiteauias)

~N

N

Faundasfia (F8.usseE-aN. UURNS- TN Anuifitenuies)

NN



Page 12 of 17

TN 5 anansFnuEan 1

I fin (IN.UsTee-TN. UFI RS- 2. Anuisieanies)
01202699  AenAnus

7
b 7
i 5 ananisAnuii 2 I fin (IN.UsTEe-TN. UFIRNS- 2. Anuisieanies)
01202699  AnenAnus 7
TN

N



Page 13 of 17

ATBBUIHSIETU

01202611 ﬁ‘éﬁﬂmmﬁgugqLﬁmquﬁmﬂssmﬂﬁ 3(3-0-6)
(Advanced Computational Methods for Chemical Engineering)
mafwamlsngnisainisanelan nsirse A inbeiaawmud nsiinsneiBamud

IBU UATNITIATIZAINARBRNNS ABNsufiannIseiusden nsuflatigmiszuumnaingjuas

Betaudasiuudaaneiodieiiada sunewisulguimnisllsunsndeingrmansuazniaudas

ATLULLINIRR N1TATHIENTINUEE
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 BUUNAATHATANARING 3(3-0-6)
(Phase-Equilibrium Thermodynamics)
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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.

01202613 MTUsLHNAGUANRATEAS 3(3-0-6)
(Applications of Thermodynamics)
anTRresTanU3gnS vaInaN a15azane uarBlaninsad n1sligmmnamansiv
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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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01202614 AINYINSLLA 3(3-0-6)

(Rheology)
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Principles of stress. Deformation and flow. Vector and tensor equations of fluid mechanics.

Behavior of Newtonian, non-Newtonian and viscoelastic fluids.

01202621 VHEHNITATUAN 3(3-0-6)
(Control Theory)
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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.

01202622 NMTAIUANTRADINBILLUINRDY 3(3-0-6)

(Model-Based Control)
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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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(Advanced Topics in Chemical Engineering)
L%@G%MQGW’N%W’miﬁNLﬂﬁafu‘ﬁzﬁuﬂ%fyiy”lmﬂ sadadaalaeuulas i luusaznia

N9FNET
Advanced topics in chemical engineering at the doctoral degree level. Topics are subject

to change each semester.

01202641 wan1ssnelantunsaslfnsoiad 3(3-0-6)

(Transport Effects in Chemical Reactors)
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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.

01202642 A%BSUFATOIATRALING 3(3-0-6)

(Multiphase Reactors)
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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.
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01202651 3ﬂQﬂi‘iN%QLﬂﬁ{fu§\i 3(3-0-6)

(Advanced Biochemical Engineering)
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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 A1SH5I9LULINNBIARAATAASADITEULAININ 3(3-0-6)
(Mathematical Modeling of Biological Systems)
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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.

01202671 ﬂizu%uﬂﬁi%ﬂgﬂW’ﬂﬁLN’ﬂ%L%@’J 3(3-0-06)
(Polymer Melt Processing)
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Structure and properties of polymer. Transport and thermodynamic properties of

polymer. Polymer melt rheology and polymer melt processing.
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01202691 szLﬁﬂu%%%'ﬂﬁgugemﬁmﬂssumﬁ 1(1-0-2)
(Advanced Research Methods in Chemical Engineering)
IWATEINgIn1vimanssiiAll uaznisdavinlagednennside nialimalulad

FIRUNF URTADNAIADTANTUUTENIANG UATNITRUANIDYA N19T3IATIENANITIRELGYIULAY

BUULAMENINIZING WAZNITHIERD N198AUIIERAIIWASE N199AYINT1E9TRENT1LEWe

TunmsUszgauaznisfiiaiiuansasiannng
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.

01202696 L‘%i’ﬂ\‘lLQW”leI’N?JFT’Jﬂi‘ENLﬁﬁ 1-3
(Selected Topics in Chemical Engineering)
Baaaniznearnssai iy gen sadedealasuulachusaznin
N9ANEI
Selected topics in chemical engineering at the doctoral degree level. Topics are subject

to change each semester.

01202697 ANNWI 1
(Seminar)
nsausuareAUsesadeihalantdmnssaiiiussiulBeyyen
Presentation and discussion on interesting topics in chemical engineering at the doctoral

degree level.

01202698 Heyniaw 1-3
(Special Problems)
nsRNEIANATNIIFRNTTNIARTEAUUS QY en uazEauEea@esadusneeu
Study and research in chemical engineering at the doctoral degree level and compile into

a written report.

01202699 ANuHNWUE 1-72
(Thesis)
Fduluseiulsygyien uwazBeuBaadouduinginug

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



