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NS TEULAZNITINNYIBINGY

25 wnunssutindAneuazddnianisanenlusees 5 Y

v %4 uulnAnyudaztnisine (Aw)
TeAUYUY

2562 2563 2564 2565 2566

sedulianly Ul 1 10 10 10 10 10

F1437 2 i 10 10 10 10

FuDi 3 2% - 5* 5* 5*

1497 a 7o 2 i 5 5

97 5 3o 7 2 i 5

33U 22 29 27 30 35

Tudinfiarainazdiganisdinm 3 12 7 5 5

NUBR

* Anaanauufgiudionisiadsaiiindnsdniusimilamsedudansinwauiivun 2 9 dwdn

ASINTIEANANLALLTIAN 5 U
** gaaanU1INNTUNSANYI 2561 FehuUnisanen 2561 lufun@nuludidn@nwise Suiuin@nvifengen

ywdudn@neiindneludn1sfne 2560 wazduwseuludn1sfnwd 2 wazdn@nwinnanailidnsa

N15ANTE
2.6 SUUTTUIUATULEALY
2.6.1 quUsEUIMTIESU (‘ViuI’JEJ S UMN)
- . UYsuuszana
S1UASLIYNTIUTU
2562 2563 2564 2565 2566
RUUUTELMULH LAY 100,000 100,000 100,000 100,000 100,000
LﬁuqmmumﬂﬁwmmLﬁauﬁfﬂﬁﬂm* 1,200,000 2,400,000 | 2,400,000 | 2,400,000 | 2,400,000
U185V 1,300,000 | 2,500,000 | 2,500,000 | 2,500,000 | 2,500,000

*PUNAG - AIUIUINTNANYTDE TENINNTeamz Towduludulf 1-2 Ingfuiuain
- 9 Y

Aawzdeutin@neanilneg

AnaamztUgutn@nwInneyf

60,000 U1/ ANANISAN®

85,000 U/ A1ANNSANEN

- finslivuendiuamsssudeunsfinwnmuduinnuwas iy Suszanunsduadedu 50

WasiduRvasrsssuLaun1sAnwviavun




2.6.2  SUUSTUIUSI8978 (AUIY: UIN)
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) Veuuszuna
KRUINLIU
2562 2563 2564 2565 2566

n. AUALEUNIT
RuLAouumaIng/ wiinau 1,050,000 1,102,500 | 1,157,625 1,215,506 | 1,276,282
ANRNDULNUNLAYIIUITY 268,800 268,800 268,800 268,800 268,800
AMBULLIU - 300,000 175,000 125,000 125,000
Aldaos 50,000 50,000 50,000 50,000 50,000
Adan 50,000 50,000 50,000 50,000 50,000
Ruganyu - - - - -
18 eBY 9 - - - - -
594 () 1,418,800 | 1,771,300 | 1,701,425 | 1,709,306 | 1,770,082
V. AUAINU - - - - -
ARSI 500,000 500,000 500,000 500,000 500,000
A - - - - -
AAsnoasn - - - - -
594 (V) 500,000 500,000 500,000 500,000 500,000
53 () + () 1,918,800 | 2,271,300 | 2,201,425 | 2,209,306 | 2,270,082
uULNANw 22 29 27 30 35
AlgIesemnAnY 87,218 78,321 81,534 73,644 64,859

NUBLUR

1. (UPau: AUININNNUNNULNINGIaETEAU U.4on HuLfsumauazUsyuna 35,000 U

U 5 AU waziidludnsade 5% faUwAfAnnNT152UEINSUNIYINNSLS8UNITEBUAN NS U

USeyylyiiies 50 %

2. ANMDULNULRAYDINSERBNAY 35,000 UM %3aUay 420,000 U BHAANISEIUEINSUNIS

MnsissunsasudmsuUTylniiies 50 %

3. AIMRULNULAYTI89188UY 25,000 Aatindny (A1)

gaudasnine finus 11,900 vmsetn@ned

AMEI88UY 11,500 vnsstindne)

2.7  STUUNISANE

[ a =2 1A
WULUUNINIA @99N1ANSANYIRBU

2.8  nsiigulaunulgng S183UaLN1TaINS g ULSIUTIUURNING1aY

Laidl



3.

MANgATUAZe1TEdau

3.1

MANEAT WHU N WUU N 1/ Plan A Type A 1
3.1.1 WUNUWAA SIURADANANEGAT

Required Credits for the Curriculum

3.1.2 Iﬂidﬁ%’ﬂWé’ﬂgm(Curriculum Outline)
WY N WuuU N 1/ Plan A Type A 1
NNINIVIUIAY/Required Course

1IN dnus/Master Thesis

46
46

NUIBAR

Credits

46
a6

12806/ Credits

WUILAH/ Credits

15
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3.1.3 519291 [UBAAZNUINIVILAZITUIUNUILNA

3.1.3.1 #U2A¥1UIAY/ Required Course

Anendnus/ Master Thesis

FUIUNULEAA
EVGEL Hasein (ussee/UGUR/Anerfaenued)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
090115196 | Ine1dnus 46
(Master Thesis)
3.1.4 UNUNISANEN
3.1.4.1 Ui 1 mensAnendi 1
FIUIUNUINA
W3V Fasedn (ussene/UHUR/Anerfqenued)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
090115196 | Iedwus 12
(Master Thesis)
594 12(x-x-x)
3.1.42 Ui 1 smansAnendi 2
FIUIURUAA
IREIY Fosrein (Ussene/UUR/Anerinenuias)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
090115196 | Anendnus 12
(Master Thesis)
394 12(x-x-x)
3.1.4.3 U 2 mensAnend 1
FIUIURUIAA
SHEIV Fosedv (ussene/UHUR/Anerdaenula)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
090115196 | Anendnus 12
(Master Thesis)
394 12(x-x-x)




3.1.4.4 U 2 mansanendi 2

17

FTUIURUAA
WAV Fasedn (ussene/UGUR/Aneriaenaules)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
090115196 | Ineinus 10
(Master Thesis)
394 10(x-x-x)




Plan of Study

Plan A (1) of CPE (4 semesters)

18

Semester |
Master Thesis 30 12 090115196
30 12
Semester Il
Master Thesis 30 12 090115196
30 12
Semester llI
Master Thesis 30 12 090115196
30 12
Semester IV
Master Thesis 30 10 090115196
30 10
Total 120 46
Noted: One ECTS credit is equal to 25 hours per semester.
3.1.5 A195U1898IYY/ Course Description
090115196 Inaninus 46
(Master Thesis)
FJyUarunau: 1gAUTALYOUVBIE1VIVN
Prerequisite: Department Permission
meIvgluitanuaulaluav I mngsuedl e NS UINmg
Research on an interesting topic in chemical and process

engineering.



3.2 VENGAT WKY N WUU N 2/ Plan A Type A 2
3.2.1 FUUNUILAN TIUARBANANGAT 46

Required Credits for the Curriculum 46

3.2.2 IﬂNa%ﬂ«iwﬁﬂgﬂi(Curriculum Outline)
WY N WuU N 2/ Plan A Type A 2
NNINIVIUIAY/Required Course

a v o

I191UIAY/ Core Course

#nviugnaInnssa/ Industrial Intership
1 Inefnus/Master Thesis

wuINIYILaaN/ Elective Course

v ndaniiild/ General Elective Course

AR

Credits
34 wdq8Ne/ Credits
18 NILAN/ Credits

4 W8N/ Credits
12 MUIBAR/ Credits
12 %uU2ene/ Credits
12 W8N/ Credits

19



3.2.3 518991 [UBAAZNUINIVILAZITUIUNUILAA

3.2.3.1 %unIY¥1U9AY/ Required Course

AY1U9AY/ Core Course

20

IUUNULAA
.- A (Ussene/UUA/Anedinenuias)
NIV YBIWIVN
Credits
Code Courses
(Lecture/Practice/Self-study
Hours)
090115101 | Usingnisalingleuszaulinanauassenineinuia 3(2-2-5)
(Molecular and Interfacial Transport Phenomena)
090115102 | Yaunaf1ansIIsnus 3(2-2-5)
(Heterogeneous Kinetics)
090115103 | gauvmamansseauluanawazaAandRseninenuitg 3(2-2-5)
(Molecular Thermodynamics and Interfacial
Properties)
090115104 | N1598ALUUATZUIUNISNINIAINTTULAL] 3(2-2-5)
(Chemical Process Design)
090115105 | N1900NWUUNANAUTNITIAINTTULAL] 3(2-2-5)
(Chemical Product Design)
090115106 | &uuunAMUATIMN A IFMINTIUANLAZATZUIUNNT 3(2-2-5)
(Seminar on Modern Aspects of Chemical and
Process Engineering)
Hnvineuanamnssa/ Industrial Internship
IUIUNULAA
. - PR (ussene/UHUR/Anerdaenula)
SGRL YBI183UN
Credits
Code Courses
(Lecture/Practice/Self-study
Hours)
090115199 | HAviugnamngsu 4

(Industrial Internship)




Anendnus/ Master Thesis

21

UKL
EVGEL Hasein (ussee/UGUR/Anerfaenued)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
090115198 | Ineniinus 12
(Master Thesis)
3.2.3.2 ®uInvLaen/ ElectiveCourse
Sy doniialu/ General Elective Course
FUUNULAA
W3V Hosein (ussene/UHUR/Anerfqenued)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
090115201 | malulagnisuenanstues 3(2-2-5)
(Advanced Separation Technology)
090115202 | suUNsbrakuunaIeinn1n 3(2-2-5)
(Multiphase Flow)
090115203 | M38uinInausaulunszuIunITTUES 3(2-2-5)
(Advanced Process Heat Integration)
090115204 | 3fNssuTLall 3(2-2-5)
(Biochemical Engineering)
090115205 | wAluladiusLusuy 3(2-2-5)
(Membrane Technology)
090115206 | walulagndudmsuicmnsadl 3(2-2-5)
(Energy Technology for Chemical Engineer)
090115207 | Aenssuufiseuaziissuinsen 3(2-2-5)
(Catalytic Reaction Engineering)
090115208 %mLaulsuﬂLﬁaqmmmim 3(2-2-5)
(Industrial Enzymology)
090115209 | Basfnanignsiudmnssuninaynszuiunis 1 3(2-2-5)
(Selected Topics in Chemical and Process
Engineering 1)
090115210 | 3asfAamemenmAmnssuaiuagnszuinmms 2 3(2-2-5)

(Selected Topics in Chemical and Process

Engineering II)




22

FUIUNUEAA
EVGEL Hasein (ussee/UGUR/Anefqenued)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
090115211 | nszurunIsnaunIsiinIm 3(2-2-5)
(Biorefinery)
090115212 | ASE519LUUTNA0UALNTINABINTLUIUATS 3(2-2-5)
(Process Modeling and Simulation)
3.2.4 WAUNITANEN
3241 U7 1 aansAnendl 1
FIUIURUINA
WY Fasedn (ussene/UHUR/Aneriaenule)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
090115102 | 9aunamIansIIsnus 3(2-2-5)
(Heterogeneous Kinetics)
090115103 | gaummarmansszitlaianauaznnauifssminaiuia 3(2-2-5)
(Molecular Thermodynamics and Interfacial
Properties)
090115105 | N1900NKUUNAAAUNNIIAINTTULAL] 3(2-2-5)
(Chemical Product Design)
090xx5xxx | G0N 3(x-X-x)
(Elective Course)
090xx5xxx | LGN 3(x-X-x)
(Elective Course)
37U 15(x-x-x)
3.2.4.2 U7 1 mansdnenii 2
IRV Fovrein FIUIURUIAA
Code Courses (ussene/UHUR/Anerdaenula)
Credits
(Lecture/Practice/Self-study Hours)
090115101 ﬂi’]ﬂgmmia'1aiausxﬁuiuLaqaLLaxsdeﬁuﬁa 3(2-2-5)
(Molecular and Interfacial Transport
Phenomena)
090115104 | N1999ALUUNTZUIUNITNIIFINTTULAN 3(2-2-5)

(Chemical Process Design)
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090115106 | dununAmnunmuiiluanuicmnssueiiuay 3(2-2-5)
NILUIUNT
(Seminar on Modern Aspects of Chemical and
Process Engineering)
090xx5xxx | ¥ d0N 3(2-2-5)
(Elective Course)
090xx5xxx | ¥ d0N 3(2-2-5)
(Elective Course)
9 15(x-x-x)
3.2.43 Ui 2 mansAneii 1
TREIY Fomedv FUIUNUEAA
Code Courses (ussene/UHUR/Anerfaenued)
Credits
(Lecture/Practice/Self-study Hours)
090115199 | Anviugmamnssy (18 dUam) 4
(Industrial Internship)
37U a
3244 7 2 smansanendl 2
WV Fosre3n FIUIUNRUINA
Code Courses (ussee/UGUR/Aneritenued)
Credits
(Lecture/Practice/Self-study Hours)
090115198 | Ineinus 12
(Master Thesis)
59U 12
5NN 46(X-X-X)




Plan A (2) of CPE (4 semesters)

Plan of Study

24

Semester |

Heterogeneous Kinetics 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115102

Molecular Thermodynamics and 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115103

Interfacial Properties

Chemical Product Design 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115105

Elective 3h x 15w 5h x 15w 30 150 6 3(2-2-5) 090xx5xxx

Elective 3h x 15w 5h x 15w 30 150 6 3(2-2-5) 090xx5xxx
30 15

Semester |l

Molecular and Interfacial 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115101

Transport Phenomena

Chemical Process Design 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115104

Seminar on Modern Aspects of 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115106

Chemical and Process Engineering

Elective 3h x 15w 5h x 15w 30 150 6 3(2-2-5) 090xx5xxx

Elective 3h x 15w 5h x 15w 30 150 6 3(2-2-5) 090xx5xxx
30 15

Semester Il

Industrial Internship (18 weeks) 30 4 090115199
30 4

Semester IV

Master Thesis 30 12 090115198
30 12

Total 120 a6

Noted: One ECTS credit is equal to 25 hours per semester.




List of Electives of TGGS/CPE as approved by the TGGS Coordinators:
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Advanced Separation Technology 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115201
Multiphase Flow 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115202
Advanced Process Heat Integration 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115203
Biochemical Engineering 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115204
Membrane Technology 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115205
Energy Technology for Chemical 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115206
Engineer

Catalytic Reaction Engineering 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115207
Industrial Enzymology 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115208
Selected Topics in Chemical and 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115209
Process Engineering |

Selected Topics in Chemical and 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115210
Process Engineering Il

Biorefinery 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115211
Process Modeling and Simulation 3h x 15w 5h x 15w 30 150 6 3(2-2-5) | 090115212




3.2.5 A195U1YI183Y/ Course Description

090115101

090115102

UsngnsaidneTeuszdulananauazssninaiuiio
(Molecular and Interfacial Transport Phenomena)
FdsAuneu: TaeauiLYaUTe a1
Prerequisite: Department Permission

Jayynisaneleuluwudy anuseaunazialunisussenaldeu
MEIAINTIUATRATNTEUIUNTT NMTBUSNELULUAL ANTaULAZLNA
TunislvanuusuFsunazuuuiutiuluszduganssmd aunisnis
LU§EJuLLUaﬂﬁm%’msuwmaaqﬁﬂizﬂauimﬁmisqlw% JEUUNIT
dneloudmSureuiunindeuiild nisanelouaudounasuiadindon
funuuAsLarszezieuAia ALEREIsERINeR LAY MMsfvun
AuaudAnisatelon ngunisaneleulussdvunnssaliasszau
luana

Transport  problems involving momentum, heat, and mass
transfer in chemical engineering and process engineering application.
Conservation of momentum, heat, and mass transfer in laminar and
turbulent flow in microscopic approach. Equations of change for
multi- component systems including charge. Moving boundary
systems. Steady and transient simultaneous heat and mass transfer.
Interfacial ~ stability. Determination of transport properties.

Macroscopic and Microscopic transport theories.

FAUNAAIFNTIISNUS
(Heterogeneous Kinetics)
Jyrasunau: IneANULILYaUTDIAIVIVI

Prerequisite: Department Permission

Learning from Top to Bottom, from Applications down to
Fundamentals. Project- based including heterogeneous reaction
laboratory experiments (focus on simple/modern gas-solid reactions),
catalyst preparation/ characterization and results interpretation.
Experiment with reactor design, concepts and ideas where the design
being out-of-the-box and challenging. Result interpretation process

allowing to analyze if the design being scientifically sensible in term

26

3(2-2-5)

3(2-2-5)



090115103

of kinetics, reactor characteristics and scaling up. Prediction of
reaction mechanism using models like Eley-Rideal and Langmuir
Hinshelwood Mechanism, Surface reactions, Inter-particle and intra-
particle diffusions.

mMaGeunnuuasene MnkeUnieduluudsiugiu menwikuy
Tusdaia Feraludsnmeaaeduiesufjifing Glatuufisenfiugm
/fAsessisveudaazuialulagiu) nszuiuniswaznssuisnis
WIgL/MIIATIEALT U ATeuazn1TiATeiauaut® nsviinig
yaans auiaadlaluniseeniuuedesufnsal saiaaduaiig
LAANIEENLUULBNNTBUNTIIMElY nszUIUNSAAINAENS LilD
:’3Lﬂiﬂ%ﬁi@g}jjﬁﬂ’ﬁa@ﬂLLUU‘SHE&JL‘VW}aNNﬁVI’lﬁ‘VIEIWHﬂWﬂULLdGUEN
Jaunarmanidnuvazvennieslfnsaluazvensvunviels nalnnis
Anuisenazgniwelaglduuudtasadu Eley-Rideal uaznalnves
Langmuir Hinshelwood UfjiSeniiufin nsunssswinsoumeauazniely

2UNA

auvinasandseRuluanauazamalRswineNuiia
(Molecular Thermodynamics and Interfacial Properties)
Fvtsduneu: Tl
Prerequisite: None

maUssyndldamummaranslugaamnssuell aunawiluazaunady
mevessruUTisiugiauunlnuanda namansadfuasiuguesaums
anmeELasUUIaeddd msUssynraunsanmniieltlugmanvingsy M3
mAuaNUR gurnamanslnen1Imaasd kuUINaednuauTRgUING
ans auantd guvmamaniuaylniinadnseninaiuiaufduius
SEieiURY

Application of thermodynamics in chemical industries. Chemical
and phase equilibrium of heterogeneous closed and open systems.
Statistical Mechanics and background of equations of state and GE
models. Application of equations of state to industrial uses.
Experimental determination of thermodynamic properties. Modelling

of thermodynamics properties. Thermodynamic and electrostatic

properties of interfaces. Interactions between interfaces.

27

3(2-2-5)



090115104

090115105

090115106

N1599NLUUNTZUIUNITNIIAINGTULAL

(Chemical Process Design)

AUsAuneu: TneauAugo UTBIE U3

Prerequisite: Department Permission
SE0EULUULANUTUAISENLUULAEILATIZYINTEUIUNISUSENBUARE

MIFAATIZANTZUIUNITNITINABINTEUIUNT MSENTNTIN AL

PDINTZUIUNMT MIIATIZMazUTZEIUTIAY MTIATIZRANENTalY

mM3euAN MsisantanMsundeanizwinqeuayauUaensiy
Process invention heuristics and analysis including process

synthesis, process simulation, process optimization, cost analysis and

estimation, controllability analysis, environmental protection and

safety considerations.

N150DNUUUNAAAMINNIIAINTTULAL]
(Chemical Product Design)
Tsduneu: TngauiuseuYeInN1A Y
Prerequisite: Department Permission
Uszinnaosndnduda1eglunisiainssuiadl nannisuasg
WBANUNITIUNTODNLUULAERAILINANS I N1TUIAINADINITTON
aNA1 NMIATANUAR NTARNTBILALARLTONAIUAANTSHARNER S uat
nsiasantatadenamalulagiaznisasygaans
Categories of products in chemical engineering. Principle and
procedure of product design. Steps in designing industrial and
consumer products. Technology and economic concerns. Product

design report and presentation.

fguuranunimth luavndaanssuadinaznssuaunsg
(Seminar on Modern Aspects of Chemical and Process
Engineering)
Fudeuneu: TngaNuiLgaUBIEN1u1IY
Prerequisite: Department Permission
mMauerengual wagmadsusenuluidedesiiAsaiunis

[y

Fswariaul viamaluladlmilua1vimnssuedhagnseuIunIg
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3(2-2-5)

3(2-2-5)

3(2-2-5)



090115198

090115199

090115201

Public presentation and report submission of research and
development or new technology in the field of chemical and

process engineering.

NYITNWUS

(Master Thesis)

FdeRuneu: lnganuiuyeuTeIanuNivn

Prerequisite: Department Permission
mdeluhdefivhadlaluauimnssuaiiuaznssuiums
Research on an interesting topic in chemical and process

engineering.

= o
NANI9IUYAEINNTIU

(Industrial Internship)
FUsduneu: TneauAuso U IEIN I
Prerequisite: Department Permission
nsdrauiluuntensediasizndgniiainssululsaauy
AAINNTIU iamlﬂﬁﬂmﬁﬂﬂﬁﬂmuiuéﬂLLaﬂﬁauqmmMﬂﬁw UnAnwA
sgfoadunsnuiioasunmsufifnuiasnadnsils
Utilize knowledge to solve or analyze engineering problems
that occur in a factory, as well as to work in an industrial
environment. Students must write a working report summarizing

their jobs and outcomes.

walulaBnisusnansdugs

(Advanced Separation Technology)

Fydaduneau: IngaNuAiuYeUYeIENUIN

Prerequisite: Department Permission
eﬁﬂ’]i@@ﬂLLUUﬂiSU’JumiLLEJﬂa’]i?]zuéjﬂ Usenaulumie Usylevilves

aaa [ =

mMeduinanUFiRnsiamgming manduuuuiufiten nsadauuudl
UfAsen manalaeldiususuvaanal Mswenn1ednin lasuilansv
#l Tesunlanswifluuy tnshaeundoud

Advanced design strategies for separation processes with the

following topics: Advantage of integrating unit operation, Reactive

29
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090115202

090115203

distillation, Reactive extraction, Liquid-membrane extraction,
Bioseparation, ~ Chromatography,  Simulated = moving  bed

chromatography.

szuunslnaluunaIeinnIa
(Multiphase Flow)
FTsduneu: Tngauiuso UL sEun I
Prerequisite: Department Permission

FEUUNT AU LAE-VBUNAT TTUUNTINAUDUNAI-I0UTS Lag
syuunsivavesuds-veanar-ufa deuldluniseenuuuszuunisiva
wuugesigAkazainna msUssendldaudmsussuunisivawuy
aaigniatunsuntauaniie n1sussyndldaudmniussuunisiva
wuuaerigniatumealulagnisuenans msussgndldaudmiuseuunis
Inawvvanuignialungdaladiun nszuiunsUlnsall waziaanssy
Unsdeu

Gas- Liquid systems, fluid- solid systems, and solid- liquid- gas
systems. Design criteria for two-phase and three-phase flow systems.
Application of two-phase flow in pollution treatments. Application of
two-phase flow in separation technology. Application of three-phase
flow in fluidized bed, petrochemical process, and petroleum

engineering.

nsBuiitnsnanudeulunszuiunistuge

(Advanced Process Heat Integration)

AdaRunou: IneANILALYOUTRIAYTIN

Prerequisite: Department Permission
siadatugslunsmusuemiudeuns hdadrdetilunssuiunis

LAkANITIATIRAUTAMTUNITUINSIUNSUALNNGIEA N159DNUUY

Aa o

Tnsensp3asaniUasunudeuiiiisiuiueisdassadsiiavd msu
Aldremelman vurumenduiiinnsaunuanufeudafediu ns
MNeumiaeiesdnsALtouLarumugou MsPUTINANLEEUTBY
NSTUIUASUUUNE

Advanced topics in process heat and power integration including:

pinch analysis for maximum energy recovery, heat exchanger

30
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090115204

090115205

network design with a minimum number of units, superstructures for
minimization of annual costs, heat integrated distillation trains,
positioning heat engines and heat pumps, heat integration of batch

process.

AAINTIUT AL

(Biochemical Engineering)

FTaduneu: TngauAuTa UYBIENIIN Y

Prerequisite: Department Permission
AnwuAgiugatainendesiu saunamanivesfiseniliiou

ladidusissufjisoaznsidenantn Usingnisalnisdesiiuly

A5EUIuN13T2am nsareleunlasynitaiuialuszuuiead

AUNAAIANSVDINITLASULAULS N1sniTnnazniIsUszendlyanu

o 3

[y

NITUIUNIUENENSHARS UTTIFDINS miaamw‘uLﬂ%aﬂﬁmaﬁ%’amw
LS NIVYIYUVUR

Introduction to microbiology. Enzyme kinetics and deactivation.
Transport phenomena in bioprocess. Interfacial mass transfer in
cellular system. Growth kinetics. Fermentation and applications.

Product recovery. Bioreactor design and scale-up.

wAlulaguusy

(Membrane Technology)

FTsduneu: Tngauiuso U an I

Prerequisite: Department Permission
NANNITVDINTLUIUNITLUALUTY @mﬁﬂwmwazmsm%ammL‘Uiu

nszvIunsinesladauazdianlnslaezlada szuvesaludaluuiu

nauls  lulasilamsdu dans Wawmstulazunlulamsdu nszuIunig

LNDLINBLTTU ﬂﬂiﬂizqﬂﬂ%’ﬂizmumimuLUiﬂUﬂizUWﬂﬂiLLUﬂﬁﬁ
Principle of membrane processes. Membrane characterization

and preparation.  Dialysis and electrodialysis process. Reverse

Osmosis. Microfiltration. Ultrafiltration  and  nanofiltration.

Pervaporation. Applications of Membrane technology in separation

processes.
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wAlulagWaIUaINTUIAINIAL
(Energy Technology for Chemical Engineer)
FuTsAuneu: TneauAuso UL IEIIN I
Prerequisite: Department Permission
AUTIVDIADIUNTUNSWULAZULIITY NENNITVBITZUUNAIU
AounaznszUIuMEAsugUnSslugpamnssuadl nénnsves
welulafndsrfidfliun nduueada wdsnuuasenfing wawnu
A3 WAINUTIALATNATNUTINN LLangdaéL%jaLwaﬂ
Overview of energy situation and trends. Fundamentals of
thermal energy systems. Energy conversion processes and energy
efficiency improvement in chemical industry. Principles of main
energy technologies: fossil energy, solar energy, wind energy, biomass

and biofuel energy, and fuel cell.

FAnssuUNTeazALIUfAzeN

(Catalytic Reaction Engineering)

AdsAunou: TneauiuYeUYe a1

Prerequisite: Department Permission
N13ANEINGBHVBIN1TLSIUHATE N15lEU N15eTeu LasnIs

a51e9t o ladgniddinenmansuenssuIunITHALSEUUTS

NM33UARTeN MewnTesdieuazimadafiviualis Anwin1aiseuiizen

WUUIIsIUS Nsideniinvesdisen mnudetuvesninuiadlalunis
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vosudauariui uas@nwuiseiuguiiinislisisagasen

A study of catalysis theory, application, preparation and analysis.
Understanding towards scientific problems arising behind catalysis
processes and systems with fashionable catalytic equipment and
techniques.  Principle of heterogeneous catalysis, for instance,
selectivity of catalysts, definition of catalytic activity, procedure of

catalytic adsorption and desorption, kinetics of surface reactions,
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characterizations of catalysts and their surfaces including gas-phased
probe reactions and temperature programmed reactions, the
significant of pore structure and surface area in heterogeneous
catalysis, the solid-state and surface chemistry of catalysis and classic

catalytic reactions.

Ineneululiiegnamnssy

(Industrial Enzymology)

FdsAuneu: TnganuiLgaUBIENI1IY
Prerequisite: Department Permission

[
a a = ¥

3 aaa g v ¢ & o
JAVIINYILUDINY ﬁ]auwamammawgmmw%Lauiszjmﬂuml,i@
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aaa

UfAseuaznsideuann Usngnisalnsaeiulunszuiunistinim
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WALl NMsvdniaznsUTEENAlEY NIEUIUNTRENaNSNENS el
‘ﬁ(;f@ﬂﬂ’ﬁ ﬂ’]i’e]’e)ﬂLL‘U‘ULﬂ%ﬂﬂﬂﬁﬂiﬂj‘?ﬂﬂ’]‘wLLﬁ%ﬂ’]TUEﬂEJ?J‘L!’]ﬂ
Introduction to microbiology. Enzyme kinetics and deactivation.
Transport phenomena in bioprocess. Interfacial mass transfer in
cellular system. Growth kinetics. Fermentation and applications.

Product recovery. Bioreactor design and scale-up.

SeRnEnIznIeiuddInsTAduaznsTUIUNTT 1
(Selected Topics in Chemical and Process Engineering |)
Jdeduneu: TnganuiuyauvaIaIu13n
Prerequisite: Department Permission

MIUTTLELALENTIAIA MIANYT NMIFUNU Uag/YiT0 NMsAUATD
A8AULDI LAV IRNIEWTBRITAALEDNNIAIUIAINTSULAT LAY
nszurumsiilgsummualaluvasiy sulvdaSosdnamsfisadued
A3 livseruiTviluauImnssuaiilaen T uIuNg

Lecture by experts, studies, seminar and/ or individual
investigations in selected or specific areas of chemical and process
engineering, including the topics concerning the new or advanced

knowledge in chemical and process engineering.
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(Selected Topics in Chemical and Process Engineering )
FsAuneu: TnemNuiuYeUTBIENINIvN
Prerequisite: Department Permission

MIUTTLELALENTIAMIA MIANYT NMIFUNU Uag/viT0 NMIAUAT
ArauLesluaIvIRNIENI ORIt AN DN NIIAIUIAINTTULAT LAY
nszuaumsTilsummuanlsluvasdy suluiidosinameiidaduos
awiinlvsennuimmiiluauicnssnaiivaenszuiuns

Lecture by experts, studies, seminar and/ or individual
investigations in selected or specific areas of chemical and process
engineering, including the topics concerning the new or advanced

knowledge in chemical and process engineering.

NSLUAUNMINAUMSTINN
(Biorefinery)
FdsAuneu: 1neANNTLYRUTE A1
Prerequisite: Department Permission
ﬂ’]i‘ﬁhLﬂua’-ﬁm‘iﬁi’mi’m%mﬂﬂﬂmEJﬂﬁEngﬂLﬁ%ﬂ’J’]iJiﬂ?ﬂ‘Via’]ﬂ‘VIaWEJ
aviniifsdesiunszuiunms mnumenudsineiuasieiiozgn
wanaliiiudamsun sz ndiiteltlunisdidunisndumsdnin lae
LﬁamLﬁﬂaﬁaaﬁUﬂizuauﬂWiLﬂﬁau'g‘dLLazﬂﬁﬁ%mmmma%mngLLU‘U
sauazmaluladffsfeaiiondndundnuasanstiaiiifyanig
Ussifiumadawindey enaaense AVNIN AN UIRITIUY AudaEy
arudululiludaasvgmans uaznsianinaluladiineades
Introduction of the integrated approach required in modemn
biorefinery. Demonstration of the concepts biological and chemical
knowledge to be applied in biorefining process. Use of conversion
technologies of various types of biomass as a renewable resource to
produce high value biocenergy and biochemicals. Also, the
environmental, safety, health, quality and sustainability aspects, as
well as the economical feasibility and reliability, and related

technology development.
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(Process Modeling and Simulation)
FurTaduneu: TngANULALT UUBIEIN I
Prerequisite: Department Permission
SHUFITNITATIUUUTIADIMNANAAIAATUDINTEUIUNITAY
Arnssuainazdininuuunain laediavevdnae Uszlovives
LUUFIA0e NMsasauLTaesdmsunsEuIunsiinnsaneleusnaans
WAZIAIY NTZUIUNITUENET D9UHNTAL AUUANANVBILUUTIABY
LUUAEN1IEAIAILAaENATe TIudansUsendldsruumiuauLas
ABNTILADS IUNITIAINDUYDILUUTIABINTZUIUNS
Introduces the methods and techniques of dynamic model
building skills for chemical and biochemical processes with the
following topics: uses and benefits of system modelling, model
development, models of heat transfer equipment, separation
processes and reactors, steady state and dynamic models, time
domain solutions, block diagram representation, modelling of control
loop elements, and application of computer simulation for solutions

of models.
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1. AMuANUALANSITU (Knowledge and Ethics) i 3 Yagosma

L] iia‘uﬁm (Well-rounded Knowledge)
L) awaulaldl (inquiring Mind) was

[ finausssunaga3osssuiid (Having Good Morale and Ethics)

2. snuiinee (Engineering Skills) iuiinweiugnunindunazdreliiauldeeediuszdnsam & 6

PR

[] i”ﬂm'%'mﬁamﬁmmiumﬁ (Chemical Engineering Tools Literacy)
ArLATIzeE9iIaNTalg el (Critical Thinking and Analytical Skill)
whdaymdu (Problem Solving Skill)

Apaswarn1svinausunulad (Communications and Collaboration Skill)

N I I

USMsdansilu (Management Skill)

]

m‘s%’uﬂuﬁmv\naﬁ%é (Commercial Awareness)

v v o & = & a o ! I PN
3. fMuANENNNTA (Competences) HRdN5INsAnunluaviinsiiagyiauseluils 4 4 Jedes

=Y

A

[ UFulsanssuaunslvtiuseansnnle (Process Performance Improvement)
[ usuussamnmednsasilidduld (Products Quality Improvement)
L] nsunuwazsniunisidewdu (Plan and Conduct the Research)

[ Ussdiumeluladidosuls (Preliminary Technology Evaluation)
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aAnsAnyN 2 U 1

Semester 2 Year 1

090115196 12

Master Thesis

090115196 12

Master Thesis

aansAnwN 1 TN 2

Semester 1 Year 2
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Semester 2 Year 2

090115196 12

Master Thesis
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Master Thesis
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Interfacial Transport
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Heterogeneous Chemical Process
Kinetics Design
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and Process
Engineering
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A1fUiY/Specific Course

98 Inendnus/Thesis or Dissertation

99 Rnaugnannssx/Industrial Internaship

A1A3Y/Department

01 Mechanical and Process Engineering L wyuadenguiv/ Type of Course

02 Electrical and Software Systems Engineering 1 ﬂf,jﬁmﬂﬂﬁu/Compulsory or Required Course

2 nguivnaen/Elective

WingAs/a1913%1/Program
Chemical and Process Engineering

szAuNIAnE/Level
5 seauUSeygln/Master Degree
6 szaulIfygynen/Doctoral Degree

Mechanical and Automotive Engineering

Materials and Production Engineering

AL N -

Electrical and Information Engineering
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Preamble

RWTH Aachen University and King Mongkut's University of Technology North Bangkok
(KMUTNB) commenced their academic cooperation in 1995 with the support of the German
Government in cooperation with the German Academic Exchange Service (DAAD) and German
industry. The industry-oriented engineering education model of RWTH Aachen University was
introduced and implemented at the Faculty of Engineering of KMUTNB in 2002.

On 22 October 2004, the Contractual Agreement for setting up The Sirindhorn International
Thai-German Graduate School of Engineering (TGGS) was signed by RWTH Aachen University
and KMUTNB in Bangkok, aiming at developing TGGS by using RWTH Aachen’s industry-
oriented engineering education model. In the TGGS Council Meeting on 7th March 2011, the
decision was made that the management of TGGS would be under KMUTNB to enhance the
development of TGGS and to avoid conflicts with Thai legal education regulations, whereas
RWTH Aachen would continue to provide academic support to advance the engineering
education following the Aachen model.

Article 1. Main objectives of the cooperation

a) To develop engineering education at TGGS up to international standards by adopting RWTH
Aachen’s engineering education model (industry-oriented engineering education)

b) To support joint research of various institutes at RWTH Aachen University and various
programs at TGGS in Thailand and South-East Asia

c) To exchange students of both universities (the specifics of student exchange will be covered
by a separate agreement)

Article 2. Purpose of cooperation and scope of activities

The main objectives of TGGS are to foster and sustain industry-oriented international Master

degree engineering programs and industry-oriented Ph.D. training and to guide Thai professors,

lecturers, and researchers in teaching and in supervising project-oriented Master theses and

Ph.D. level R&D projects. The Thai or German participants under the roof of TGGS will conduct

research and development work together according to the needs of cooperating industries.

Further objectives are:

a) To serve as a pilot institution for industry-oriented post-graduate education in engineering for
Thailand and thus support the country in reaching a higher level of industrial technology

b) To develop qualified human resources at TGGS Bangkok for the Thai-German network and
vice versa at RWTH Aachen University for the regional German industry with links to
Thailand

c) To establish a qualified broad industry network for Master level internships as well as
cooperative training and upgrading for engineers with the industry

d) To foster academic entrepreneurship in the various technical specializations covered by
TGGS similar to the tradition of Chairs of engineering institutes at RWTH Aachen University

e) To prepare the ground for the creation of technology-oriented spin-off enterprises with links
to TGGS

f) To seek funding from third parties for joint R&D and HR&D activities between RWTH Aachen
professors and TGGS lecturers/researchers in Thailand and South-East Asia.

g) To develop academic links to similar institutions of higher education in the ASEAN region.

In this way, TGGS has started the development of the system of engineering education and
research. The graduates from the program are supposed to be capable of conducting industry-



174

oriented development, research and engineering services and thus contribute to technology
innovation and productivity enhancement in Thailand. In addition, TGGS will naturally
encourage and facilitate lecturer and student exchange between Germany and South-East Asia
and be a prime hub in the international networking of RWTH Aachen University.

In teaching and research, TGGS covers a wide range of engineering fields. The M.Sc. courses
and Ph.D. training are conducted fully in English and thus are open for international students
mainly coming from Thailand and South-East Asia but not restricted to this area. The industry-
oriented M.Sc. and Ph.D. engineering education will follow as much as possible the RWTH
Aachen model without conflicting with Thai legal regulations, and move gradually to RWTH
standards in teaching and research. The M.Sc. courses and Ph.D. training will be made subject
to quality management of the Commission of Higher Education of Thailand and supported by
the participating academic staff from Aachen. As implemented already now, the courses will use
much of the course content provided by the cooperating RWTH professors and will adapt the
content to suit the needs of industries in Thailand and South-East Asia.

Following the opening of the first preliminary courses (still in Thai) in 2001, the first international
courses (in English) were offered since November 2002. All M.Sc. and Ph.D. courses are
organized into two major disciplines, Mechanical Engineering and related and Electrical
Engineering and related. The engineering fields in the Master level that have been covered by
TGGS are as follows:

Mechanical Engineering and Process Engineering and related disciplines

. Production Engineering (PE, since November 2002), later merged with Materials and
Metallurgical Engineering to Materials and Production Engineering (MPE, since August
2013)

. Computer aided Mechanical Engineering (CME, open since November 2002), later
transformed to Mechanical Engineering Simulation and Design (MESD, since 2003)

. Automotive Engineering (AE, since June 2004), later transformed to Automotive Safety

and Assessment Engineering (ASAE, since August 2015)

Chemical and Process Engineering (CPE, June 2005)

Materials and Metallurgical Engineering (MME, since November 2005), later merged
with Production Engineering to Materials and Production Engineering (MPE, since

August 2013)

Electrical and Software Systems Engineering and related disciplines

. Electrical Power Engineering (EPE, since November 2002), Electrical Power and Energy
Engineering (EPE, since June 2013)

. Communications Engineering (CE, since November 2003)

° Software Systems Engineering (SSE, since November 2005)

The TGGS partners will jointly decide about the future development of TGGS in accord with the
general intentions of this agreement.

On the doctoral level (research-oriented Ph.D. in Engineering), the scope and extension of
supervision and training by the TGGS partners will be further agreed on the program and
institutes level. The experienced participating Chairs of RWTH Aachen, on personal basis, will

support the Ph.D. research work in parallel to the professors and lecturers/researchers of TGGS
in Thailand.
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In order to satisfy the industries in Asia as well as the Thai education system, all M.Sc. study
programs changed to M.Eng. study programs in 2013.

Article 3. Legal and administrative links

The partners agree, TGGS is an institution under KMUTNB having the status of a faculty within
KMUTNB and will operate under the regulations of The Commission of Higher Education,
Ministry of Education in Thailand, and Thai laws. RWTH Aachen’s International Office will serve
as the main contact regarding student exchange and other student affairs, RWTH Aachen
University will appoint one professor or academic representative as academic principal
coordinator at RWTH Aachen University to assist the cooperation between TGGS and all RWTH
Aachen professors who are involved in lecturing, research, and supervising TGGS students.
KMUNTB's Intemational Office will likewise serve as a main contact regarding student
exchange and other student affairs. TGGS will point one lecturer/researcher who will be the
main contact person for the academic representative of RWTH Aachen University.

Article 4. Contribution of the TGGS partners

The TGGS partners, KMUTNB and RWTH Aachen University, in their own responsibility, will
ensure to prepare and set all the boundary conditions necessary to implement the
commitments, rules and procedures defined in this agreement and to support with their very
best efforts the advancement of a successful operation of TGGS as outlined in this agreement.

The contribution of each party will be as follows:

Contribution of RWTH Aachen University:

1) Allow professors from various institutes of RWTH Aachen to give lectures at TGGS within
German legal regulations.

2) Allow professors from various institutes to join R&D activities in cooperation with TGGS
lecturers and researcher in Thailand within German legal regulations.

3) Allow TGGS Master students and Ph.D. candidates to conduct internship and/or research for
their thesis in various institutes at RWTH Aachen without the charge of tuition fees as will be
specified in an additional agreement on student exchange.

4) Assist in the application for funding from DAAD and other sources for scholarships and
fellowships for TGGS students and lecturers.

5) Seek funding from the third parties for the joint R&D and HR&D activities between RWTH
Aachen professors and TGGS lecturers/researchers in Thailand and South-East Asia.

6) Help to contact German industries in Thailand to find internship places for RWTH Aachen
University and TGGS students

7) With joint effort, promote TGGS in Thailand and South-East Asia

Contribution of KMUTNB:

1) Seek funding from third parties for the joint R&D activities between RWTH Aachen
professors and TGGS lecturers/researchers in Thailand and South-East Asia.

2) Allow RWTH Aachen students and Ph.D. candidates to conduct internships and/or research
for their thesis work at TGGS without the charge of tuition fees as will be specified in an
additional agreement on student exchange

3) Assist in the application for funding from Thai institutions and other sources for scholarships

and fellowships for RWTH Aachen University students and lecturers intend on staying at
TGGS.
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4) Help to contact industries in Thailand to find internship places for RWTH Aachen University
students

5) Pay for RWTH Aachen professors to lecture at TGGS according to an additional agreement
on professor block lecture

6) Promote German engineering education according to RWTH Aachen model in Thailand and
South-East Asia

7) Serve as a connecting point for RWTH Aachen as springboard to South-East Asia as well as
develop networking of RWTH Aachen Alumni in Thailand and South-East Asia
8) To assure TGGS curriculum quality according to international standards

Article 5. TGGS Advisory Board

In view of the sustainability of the partnership, for which the primary partners, KMUTNB and
RWTH Aachen University are aiming, the TGGS Advisory Board will advice TGGS in its
progress towards the stated objectives. The Advisory Board provides support with respect to
policy matters and counsels TGGS regarding sponsors, stakeholders and cooperation partners.

The TGGS Advisory Board will be chaired by the President of KMUTNB and the Rector of
RWTH Aachen University. The German Ambassador to Thailand and Thai Ambassador to
Germany will be invited to be honorable Chairpersons. Further, six representatives from
industry, academic or research institutes, three each from Thailand and Germany, will be
members of the Advisory Board and have to be appointed by the Chairs.

The Advisory Board Meeting will be conducted once a year.

Article 6. Degree issues and quality management
The degree of all courses (Master and Ph.D.) will be awarded by KMUTNB.

The quality management for TGGS and its programs will be conducted according to the laws
and regulations of the Commission of Higher Education, Ministry of Education in Thailand.

Article 7. Effective date, modification and termination of the agreement
This contractual agreement becomes effective as of date of signing by the authorized Thai and
German signatories.

This agreement will be active and valid till September 30, 2018 if not terminated by mutual
consent of the contracting parties, and will be automatically prolonged again by two years
following each date of termination if written notice is not given six months in advance by one of
the contracting parties. The students and the staff of the acting partners shall comply with the
rules and instructions applicable when staying at the other partner's premises and each partner
will instruct its students and staff accordingly.

Should there be any clause in this contractual agreement for which realization turns out not to
be feasible despite best efforts of the signing parties or should there be any issues necessary
for the implementation of this agreement not yet defined here, the parties will seek a solution for
this which is in best agreement with the intentions and objectives of this contract.
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