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RugAnyU - - - - -
JedeBu o - - - - -
334 () 25,211,200 | 26,668,072 | 27,993,677 | 29,385,328 | 30,846,321
U, VAU
mﬂ'gﬁ’msﬁ 2,933,000 | 2,962,330 | 2,991,953 3,021,873 3,052,092
Anfinuy - - - - -
Andenoadis - - - - -
34 (2.) 2,933,000 | 2,962,330 | 2,991,953 | 3,021,873 | 3,052,092
3 (N.49.) 28,144,200 | 29,630,402 | 30,985,630 | 32,407,201 | 33,898,413
IIUTNANY 25 25 25 25 25
AlTaenetnAne* 551,345 U

*RAUBLKG
- 9

Altelunsuanaul Unudinsied (gean) 551,345 um

FLAYAIUINDIN 2,067,545 UIN/15 dUAT*4 A1ANISANE
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UAD.2

2.7 STUUNSANE
wuutuseu Wuluaudetsduumiinedomaluladnsyasuindinssunsinile
TdensEnwsERUTMTinANY WA 2560 wazatudluiiisdiy
2.8 mswiegulauniaeia sredvanasnisamsiiouisaudnuumInensds
Wuluaudedsduuminedewmaluladnszaeuindnsrunswile 1198n15AnwSEAU

JuRNAN® W.A. 2560 hazauuwd lLNULRY

3. ningasuare1ansdlaau
3.1 wangas

uIUNILANTINAARANENGAT

WUy 1.1 a8 WUIYAR
WUy 2.2 72 MUBAR
Tasasnaveangns
Wuu 1.1
PUINIVITIAY a8 UBAR
Fnverulatumiienn 2 PRI
nenus 48 PRI
FUARDANANGAT 48  waenn
WUy 2.2
PUIATYIUIAY 60 WUILAR
Av109AY 12 WUBAR
Fnverulatumiaenn 3 Menn
Ineinus 48 Menn
MNP UGN 12 NI
SIUARDANANEAT 72 wdaene

Feasuldtuniieinlunisdusansdneuseliunadu s/U
519391 I ULAAZRUINIVIAZITUIUNUILAR

NUINIVIVIAU

Aunteauladuniiein wuu 1.1

WAV Ha 3 iein(Ussene-uuR-AnenAuadnnienuias)

010337917 dununIneninussyaun el Uadia 1 1(0-2-1)
(Doctoral Dissertation Seminar 1)

010337918 dununIneninusseaug i Uadie 2 1(0-2-1)

(Doctoral Dissertation Seminar II)

13



UAD.2

AyrUsauldtiunulenn wuu 2.2

AU Ho3vn mizgin(ussene-uuR-AneAuadinienues)

010337916 dunwImnssuell 1(0-2-1)
(Chemical Engineering Seminar)

010337917 dunuinendnusseaunuUndin 1 1(0-2-1)
(Doctoral Dissertation Seminar 1)

010337918 dunuinendnusseaunul Uadia 2 1(0-2-1)

(Doctoral Dissertation Seminar II)
AYIUVIAU WU 2.2

WAV Ha3 milgAn(ussene-ufuR-Aneduaiiiienues)

010337001 saunarnansimnssuaiuagimnsaudiaidugs 3(3-0-6)
(Advanced Chemical and Biochemical Engineering Kinetics)

010337012 ‘1.137ﬂgﬂﬁﬂjmEJIEJU%UQQE%M%JUQWH?JMMSNLﬂfl 3(3-0-6)
(Advanced Transport Phenomena for Chemical Engineering)

010337003 qmwwamamﬁmmmmﬁ%gq 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)

010337004 5z UUITITENITIAINTTULANLAYA1TO0NLUUNITVIAADY 3(3-0-6)

(Research Methodology in Chemical Engineering
and Design of Experiment)
NYIUNWUS wuU 1.1

WAV ¥3w ilgAn(ussee-UfuR-Anwduaiiiienues)
010337901 ngninug a8
(Dissertation)
a a 4
WMINUS wuu 2.2
AU ¥a3u milgin(ussene-ufuR-Aneduadinienues)
010337902 Weniinus 48

(Dissertation)
a =
NNIATYUADN LUU 2.2
HnAnwaenamziisuTeuivaondnuIuivun 12 wiein laesednaztiuiu
faeitarete1913eNUsnwvestinAnwiudazau
NEUIYIIAINTIUNTLUIUN5LAL
(Chemical Process Engineering)

SWERYN Ho3v1 IuuEAN(UTIBE-Uf UR-AnenAuaitneneg)

010337101 N1s0RNLULLAENTIAT AT osUfnsalindl 3(3-0-6)
(Chemical Reactor Analysis and Design)

010337102 AFINTTUNNTISIUY T8N 3(3-0-6)
(Catalytic Engineering)

010337103 N15BATITATADAFAATAMTUINIAINTTULAT] 3(3-0-6)

(Mathematical Analysis for Chemical Engineering)

14



010337105

010337106

010337108

010337109

010337110

010337126

010337127

010337189

SV GRLE)

010337201

010337202

010337203

010337204

010337205

010337206

010337207

010337208

010337209

010337210

NNSELATIZANTZUIUATS 3(3-0-6)
(Process Synthesis)
nsusmsIanstugnavnssuadl 3(3-0-6)
(Operations Management in Chemical Industry)
N1UINITINNITATZUIUNTAINYUADAABLAZNITIATIZY 3(3-0-6)
AIEEY
(Management of Process safety and Risk Analysis)
winnssunaranuduguszneunis 3(3-0-6)
(Innovation and Enterpreneurship)
M3UIMsIANIsNsEUIUNMSAMLUaenSbLar A Indey 3(3-0-6)
(Process Safety and Environmental Management)
Amnssunszuaunsszaululag 3(3-0-6)
(Micro Process Engineering)
msgimmﬁﬂszmuﬂﬁﬁﬁy’uqq 3(3-0-6)
(Advanced Process Integration)
oA IE IR MNTTUNTEUIUNNSAT 3(3-0-6)
(Selected Topic on Chemical Process Engineering)
naudvmalulagnszurunisuan
(Process Technology)
Foiw UIURUEAA
(ussene-UfUR-AnwAuadiflgnuLed)
szuUNsauuunaneinnin 3(3-0-6)
(Multi-phase Flow System)
nszvaunslaslulad 3(3-0-6)
(Tribological Process)
anansudmiuinaluladiuge 3(3-0-6)
(Porous Materials for Advanced Technology)
msUszgniulumeluladtugs 3(3-0-6)
(Advanced Nanotechnology Applications)
nszUIuNsHAnBauazNsHenLde 3(3-0-6)
(Pulping and Pulp Bleaching Process)
nszvIunsdulysloiAa 3(3-0-6)
(Recycled Fiber Processing)
AMINTINTNAL 3(3-0-6)
(Biochemical Engineering)
N1399NBUUNIUANTATININLAZNITVEIBVUN 3(3-0-6)
(Bioreactor Design and Scale-up)
nseenkuuiaunsaldmiunssuiunswediuelsiaduy 3(3-0-6)
(Reactor Design for Polymerization Process)
NM3EENLUULATDIMANIUABLANSDULAZITUUNIAILSaY  3(3-0-6)

(Heat Exchangers and Thermal Process Design)

UAD.2
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010337211

010337212

010337213

010337214

010337215

010337216

010337223

010337224

010337226

010337237

010337238

010337239

010337240

010337289

SREIY

010337301

010337302

010337306

010337307

wialulagens

(Rubber Technology)

AMINTTUNDALUDST

(Polymer Engineering)

Aminssutlagadl

(Petrochemical Engineering)
aunAuluiuNMsUsEenalY

(Nanoparticle and Applications)
wlumalulad

(Nanotechnology)
nszuaumMvhineliuians

(Gas Purification Process)

ADARBLALAZ DULADIINY

(Colloid and Interface)
Floladuaznisuszandldnulugnainnssy
(Zeolites and Their Industrial Applications)
nszUINMsQAdusETanvesudsfitigngu
(Adsorption Process by Porous Solids)
wialulagwanaan

(Plasma Technology)
voslnafidudeusaznisinawuuldledaladeu
(Complex Fluids and Non-Newtonian Flows)
nszuIunslulalenIuea

(Bioethanol Process)
fugivenisnseuanagSledns
(Introduction to Rheology and Rheometry)
Sosmanemanumealuladnszuiunisunan
(Selected Topic on Process Technology)
nguivmaluladwdsnuunazdandey
(Energy and Environmental Technology)
FoAm

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

AMUIUNU28NA

(ussene-UfuR-Anwduadidlenuiad)

LAAINEIUNA N
(Alternative Energy Resources)
WAlLlagdaraIANUNISNAILINSIEY

(Cleaner Technology and Sustainable Development)

Frnauazluleslviues

(Biomass and Biorefinery)
NseusNEHaTUsENIANS 191U
(Energy Conservation and Saving)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

UAD.2
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UAD.2

010337310 weAlladiwad doinas 3(3-0-6)
(Fuel Cell Technology)

010337322 wialulaginedinin 3(3-0-6)
(Biogas Technology)

010337323 wialulagauiuazein 3(3-0-6)
(Clean Coal Technology)

010337324 AFNTSUUNELLALNTINNTT 3(3-0-6)
(Wastewater Engineering and Management)

010337328 wAlulagalnUSoUa NS UNSHARNY BLNASELATIZA 3(3-0-6)
(Thermochemical Technology for Synthetic Fuels Production)

010337389 I39IARLRNIZAIUALLLAINAIULAZEILINA B 3(3-0-6)

(Selected Topic on Energy and Environmental Technology)

UAUAISAN®N
Huu 1.1
. 7 1 aansAnend 1
WY I3 UIURUAN
010337917 dunuinendnusseauguUndia 1* 1(0-2-1)
(Doctoral Dissertation Seminar 1)
010337901 WNYINUS i
(Dissertation)
39 4 %UWNA
. 7 1 mensAnendi 2
SHEIYN I3 1UIUNUAN
010337918 dununIneninusseauguUde 2* 1(0-2-1)
(Doctoral Dissertation Seminar II)
010337901 WNYINUS i
(Dissertation)
39U 4 WUWNA
MederuliduniieinUseidiuka S/U
. 7 2 mensdnendi 1
WY I3 MUIURUWAN
010337901 WNYANUS 10
(Dissertation)
37U 10 wdawAn
. 7 2 nmensdnendi 2
SHEIYN I3 IUIUNRUAN
010337901 WNYIINUS 10

(Dissertation)
594 10 wuUwnA

17



SREIY
010337901

SHEIYN
010337901

WUy 2.2

AU
010337001

010337004

010337XXX

010337XXX

AU
010337012

010337003

010337XXX

010337XXX

UAD.2

U9 3 nAnN1sAnEN 1

SRl I1UUNRUAN
eInus 10
(Dissertation)
37U 10 wdwAn
7 3 nen1sAnenii 2
T3 UIURUWAN
INYIINUG 10
(Dissertation)
37U 10 wdwAn
9 1 aensdnendi 1
Fodun FUURUWAN
saunaransimnssuaiuarimnssuduaidugs 3(3-0-6)

(Advanced Chemical and Biochemical Engineering Kinetics)

s2ilEUITITEMImNTTUATLAENTERNLUUNTNARRY 3(3-0-6)
(Research Methodology in Chemical Engineering and Design
of Experiment)
A d0N 3(3-0-6)
(Elective)
PLAIGhh 3(3-0-6)
(Elective)
371 12 wiawna

Ui 1 man1sAnenid 2
Fodw UIURUEAAN
1J51ﬂgmmiﬁhaiau%’juqqeﬁm%’mm‘immimLm‘j 3(3-0-6)
(Advanced Transport Phenomena for Chemical Engineering)
qmwwamamﬁmmsmaﬁ%uqq 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)
A den 3(3-0-6)
(Elective)
I EN 3(3-0-6)
(Elective)

94 12 wuQena
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SHEIY
010337916

010337917

010337902

SHEIUN
010337918

010337902

AU
010337902

SEIU
010337902

AU
010337902

SHEIYN
010337902

U 2 nAn1sAnEN 1

Fodw
FUNUNIAINTTULAL*
(Chemical Engineering Seminar)
dununIneninusseaugu U 1*
(Doctoral Dissertation Seminar 1)
eInus
(Dissertation)

39U 3 wUena

U9 2 a1an1sAnen 2

Fodwn
dununIneninusseaugu U 2*
(Doctoral Dissertation Seminar II)
neInus
(Dissertation)

394 5 %uLena
Myrsauliduniieinuseiiuxa S/U

U9 3 n1An1sAnEIN 1

T3
neInus
(Dissertation)
393 10 wULnA
U7 3 mensAnendi 2

Fodun
eINUS
(Dissertation)
393 10 wULnA

U9 4 n1an1sAneN 1

27291

a

INneonus
(Dissertation)

b2

94 10 wUwNe

U9 4 Aran1sAneIn 2

Fodun
YIRS
(Dissertation)
37U 10 wdwAn

AMUIUKU28NA
1(0-2-1)

1(0-2-1)

AUIUNU28NA
1(0-2-1)

AUIUNUIBNA

10

AMUIUNU28NA
10

AUIUNUIBNA
10

ATUIUNU28NA
10

UAD.2
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UAD.2

A193U83183Y1

010337001  vaunamansianssuainasdrnssuduaitugs 3(3-0-6)

(Advanced Chemical and Biochemical Engineering Kinetics)

desduneu : IaeAnuiureureInIAIY

Prerequisite : Department Permission

saunarmaniiaiiuazdinim gavmamanivesuiionadl visveundesufnsaiuas
nszUILMIIsaUfAten vdnmseenuuuaraumsdmiuieiosUfnsalgaund Lﬂ%‘laﬂﬂﬁﬂiﬁmwuqmﬂgﬁ
AstdwiuUfAzeneniug indesujnsaluuugamgilinei nadesuuaininiesujnsal gaunad
nszUIUMTSIUFATeTIsHuSLazN1QaTa MIpeniuUTEUUURATENTIsTUS Maidesanmussdaise
UfAzen indesufnsaluvunarsinnia mﬁmwzﬁm%aﬂﬁmaﬂuwhjLﬂuQWMﬂa WRREEREATIEN
va-vesudaiilaififuss ndnnisesnuuuiedesufnsalnisdanim msUszndlilsunsunoufinmeslu
JauUNaMmEAAIAINTIULATLAZTILAL

Chemical kinetic and bio-kinetic; thermodynamic of chemical reaction; type of
reactor and catalysis process; design fundamental and equation for ideal reactor; isothermal
reactor for homogeneous reaction; non- isothermal reactor; deviation from ideal reactor;
heterogeneous catalysis process and absorption; design of heterogeneous reaction system;
catalyst deactivation; multi-phase reactor; analysis of non-ideal reactor; non-catalytic fluid-solid
reaction; principles of bioreactor design; application of computer program in chemical and

biochemical engineering kinetics.

010337003  QUUWAANEATIAINTIUANVUES 3(3-0-6)

(Advanced Chemical Engineering Thermodynamics)

dsuney - leeAnuiureuresnIAi

Prerequisite : Department Permission

noufuaznisussyndaldnisaunnadiansinewndgynisiundsanulunssuiunis
AMINTIUAL ﬂg]éﬂjaﬁ‘wﬁﬂLLazaawaﬂqmwwamam% NORNTTUVDITEUUBIAUIZTNOULAET BIAUTZNDUNEL
WUUATIALUURANAR alN1Tan1Izduge aunaniluazaunavesalussuulaiazszuuilanuuiile
= [y a PN [ & a [y aaa
LAYINY auﬁla“ﬂmLWﬁIL!i%‘UU‘Uﬂ‘VII%JL“LJ‘L!LuEJLG]‘EJDﬂu am@amaﬂmmuaﬂa aunaveIlnnTen

a § @ el a s

N1TILATIERLBNLYDID ﬂ’ﬁﬂiz&m@ﬂ‘ﬁﬂiLLﬂiMﬂ@ﬂJW’JL@@ﬂuqm‘lﬁ‘waﬁ’lﬁmi

Theory and application of thermodynamics for energy problem in chemical
engineering process; first and second laws of thermodynamics; ideal and real behaviors of single
and multi-component system; advanced equation of state; chemical and phase equilibrium of
homogeneous closed and opened system; phase equilibrium of heterogeneous closed system;
vapor-liquid equilibrium; equilibrium of reaction; exergy analysis; application of computer

program in thermodynamics.
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UAD.2

010337004 52t U8UITITENIIAINTIULALLALNITIDNLUUNITNAADY 3(3-0-6)
(Research Methodology in Chemical Engineering and Design of Experiment)
dsduneu ¢ laidl
Prerequisite  : None
wdnnsuarfiegneuide drdunaruuinieiiduszuu n1stnuaiidesuide

N1999NLUVINUITY NITLATENLATITINIUITE N1 TBUII89IUITY 99581UTINUNITEUASTIAINT

wdnmsmeaiAiiiossnuuunsmaassarilase nsdidnulusnidds msUszndldweniduainisaia
Research concept and example; systematic approach and sequenc; research topic

identification; research design; research proposal preparation; research report writing; research
and engineering ethics; statistical principles in design of experiment and analysis; case study for
research; application of statistical software.

010337012 Umngmisaiteleutugedmiunuiansuad 3(3-0-6)

(Advanced Transport Phenomena for Chemical Engineering)

Jsduneu ;- 1AEANULTIUYEUTEINIATY

Prerequisite : Department Permission

o azNTiATIeiIINgMsainsaelowliuudy anufeu wasinaluseduluana
ANA LASURNA ﬂ’]iﬂ"]EJIEIUINLNw;fZJIUﬂW{LVﬁLL‘U‘UT]‘UL%EJ‘ULL@ LLUU%]‘L!T:J’JU ﬂﬂﬂ?iﬂ’]il’ﬂaﬁmuﬂaﬂ
dSuszuunanailf ﬂ’]’iﬂ?ﬁliﬁ)i&ﬂ'ﬂWN?@ULL‘U‘UﬂWi‘U’] ATTINT Lhae ﬂ’]iLLB\IiQﬂ WU%WUﬂﬂiﬂWBIQUN’Jﬁ
ﬂ’]iﬂ?ﬁi@ﬂi”%’]’]ﬂﬁ@ﬂ?aﬂﬁﬂ WQU{]‘UUSU@‘UL‘UG] mawmﬂmmm“wammmw ‘inU@ﬂJ‘VlﬂinLﬁJﬂﬂ‘Vl
LAZIEUUNANERIAUTENEY msﬂizqﬂﬂsﬁﬂmmmaummaﬂuﬂsmgmmmsﬂau

Theory and analysis of momentum, heat and mass transport phenomena at
molecular, microscopic, and macroscopic levels; momentum transport in laminar flow and
turbulent flow; equation of change for multidimensional flow system; conduction, convection
and radiation heat transfer; fundamentals of mass transfer; transport between two phases;
boundary layer theory; macroscopic balance for isothermal; nonisothermal, and multicomponent
systems; application of computer program in transport phenomena.

010337101  A1sBBNMULLAZNISIATIZATasUfnsalin 3(3-0-6)

(Chemical Reactor Analysis and Design)

deduneu - lad

Prerequisite  : None

saunamanivesujisendosdiu saunamanivesindeujiternuuiiswug
nszurunsatelouvesUfAsemiaadddfnseufasenduveauds Uiasenvesine-vouds
warfng-vodvad tsesufnsaluuunzuaziuuiang tadesUfnsniuvuvielva tn3esufnsaifanse
UfAseuuuiindiun wuvegrsnsinailsiidugaunfnazuuuiiaesaunaina vigdaladiuauaziades
Uinsaimsangleu Liesufnsaldmiumslnauvuvansignie

Element of reaction kinetic; kinetic of heterogeneous catalytic reaction; transport
process of chemical reaction with solid catalyst; gas-solid and gas-liquid reactions; batch and
semi-batch reactors; plug flow reactor; fixed bed catalytic reactor; non-ideal flow pattern and
material balance model; fluidized bed and transport reactors; multi-phase flow reactor.
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010337102  AAINTIUNEIIUNI87 3(3-0-6)

(Catalytic Engineering)

Feduneu : ladl

Prerequisite : None

nounsgadukaznisisalisen nalnnisisalfisenuasineinissonately
N3¥UIUMTIWGATEN Mo 1Taussensvesseuun1siseuisenlugnaivnssy 8nsnavesnisuns
aelueynia Svdnaveunsifsudgumgiuazinaeidniunisuns saunamanivesufAzenfidiige
LUUAIsug nseenuuuLAdesUfnsalfififise§iten madenlimiiaUfiten mawmuLazesnuuy
AU ATeluNeRaTNTIH NMTHSENLAENITIHUNAMAN YL TIUSATEN

Theory of adsorption and catalytic; catalytic mechanism and modern technique in
catalytic process; descriptive example of industrial catalytic system; effect of intra-particle
diffusion; temperature gradient and criteria for diffusion; kinetic of heterogeneous catalytic
reaction; catalytic reactor design; selection of catalyst; design and development of industrial

catalysts; catalyst preparation and characterization.

010337103  N1SALATIZATIAUAAIEASANNSUUAAINTTULAT] 3(3-0-6)
(Mathematical Analysis for Chemical Engineering)
Faduneu ¢ leeAUiuYeUEINIAIY
Prerequisite : Department Permission
Bonnedaenansiieudlymmadmnssuadl nsarsleulumudy anudou wa wag
JauansALl aun1sTseyusany aunNSTeYRUSEos TBTIIATIENLAEIBITRIaUIDIENNITHT
BUNUS Lun3ng LINWeT Lazmuwes NMIUszendlduuuinaomadinaansiuimnssuail
Mathematical method for solving chemical engineering problem; momentum,
heat, mass transfer, and reaction kinetics; ordinary differential equation, partial differential
equation, analytical and numerical methods of differential equation; matrix, vector, and tensor;

application of mathematical model in chemical engineering.

010337105  N1989LATIZANIZUIUNT 3(3-0-6)
(Process Synthesis)
Jdsdvneu o ladl
Prerequisite  : None
ﬂawémiaaﬂLL‘U‘UﬂiWU'gumaLLainwuém%’Uamawmmm:ﬁ N15E9LATIZY
meﬂgﬂimua \ASDILEN ﬂ’]iE‘NLﬂi’]umﬂimﬂ‘aLﬂi@dLLaﬂLUaﬁJUﬂﬂmi@u mwimﬂmimﬂmaulu
ﬂi”mumiﬁuum ASEUIUNITDRNLULIBAALAN1IE mimwmlﬂ miﬂg‘ummﬂmLLa“mmﬂaam*&J
Strategy in process and plant design for chemical industry; reactor and separator
synthesis; heat exchanger network synthesis; advanced process heat integration; design process

for pollution reduction; controllability; operability and safety.
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UAD.2

010337106  N1SUTMITIANTIURAFIMNTTULA 3(3-0-6)

(Operations Management in Chemical Industry)

Feduneu : ladl

Prerequisite : None

LLN‘LAQ??Iﬂi%U'Juﬂ’ﬁqumaﬂ‘VmﬁiuLﬂﬁ Lﬂ%@ﬂﬁﬁ]ﬂ?ill%%?i HINTFIURAAINNTIY
N1FUSMISNINGINTUYROUALANIIBUINGBN NITINUNUNITNEALALNITFRUNUITY NITAIVANAMAIN
HanauelugnannTsuall

Process diagram in chemical industry; management tool; industrial standard;
human resource and environmental management; production planning and maintenance;

product quality control in chemical industry.

010337108  A15USMNSIANIINSEUILNISANUARASBUAENTIATIZiANEeY 3(3-0-6)

(Management of Process Safety and Risk Analysis)

Jdsduneu - laidl

Prerequisite : None

NENNIIAUNTEUIUNTANNYADASY Tarmuakazngnutgn1uALUaensdy Wyinen
qmmam%qmmmw 91T UNTELazAIUUADAAY N135¥YANTUATIY ATUTLLAULALANTUTNIS
Fan1sanudss N15UIIIsNITUINNMIAIlaensy nsrliunisuaznisesnwuuiunuUaendely
nsUeeiunsgauLde

Principles of process safety; regulation and safety law; toxicology; industrial
hygiene; occupational health and safety; hazard identification; risk assessment and management;
process safety management; safety procedure and design for loss prevention.

010337109 u’i’mﬂsiuLLazﬂmm‘waﬂszﬂaums 3(3-0-6)

(Innovation and Entrepreneurship)

dsduneu ¢ laidl

Prerequisite  : None

wannmsauuIanssy anududuszneunsuasnansssuniivia nanasygianedies
WUUT19090%3 (1AsugRagIuiinnn tasugianyulew uaslAsynadded) anudiuninddunis
Jayan mmmwﬂaamwuua ¥N15eNLUUNARS M lud syuun1sndnadylml N‘Ui”ﬂ@‘Uﬂ’]iﬁiﬂf\]
walulad mJi nounIsIiedInL N15AATIALAY ﬂ’]iLﬂUﬁ’]MiUN‘Ui nBUNIT Lﬁiwﬁﬂﬁ]m‘maum
MU NAUBLUUNY WUUTIRBINNEIAR

Principles of innovation; entrepreneurship and good governance; sufficiency
economy; BCG model (bio-economy, circular economy and green economy); intellectual
property; design thinking and new product design; new manufacturing system; technopreneur,
social entrepreneur; entrepreneurial marketing and finance; low carbon economy; pitching;

business model.
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010337110  MSUEMTIANIINSEUIUNISAMIUARAS B AIWIndox 3(3-0-6)

(Process Safety and Environmental Management)

Ftdunew ¢l

Prerequisite : None

WINTFIUALTBAINUANIUAITUINITNTEUIUNTAINUARANY N15UTEIIULATUTINS
anudssnumuaendsuarendieunly wnsgiukaznganedudunden mMiUssdiuanseny
fedIndel sTUUMTIANIsAunAdon nMslnswiaudualunsldnszuiunsianisdunndes
wAlUladEIEY NYMUNETINIMALNITRY

Standard and regulation of process safety management; risk assessment and
management in occupational health and safety; environmental standard and law; environmental
impact assessment; environmental management system; cost-benefit analysis of environmental

management process; green technology; business law and financial.

010337126  AdAanssunszuunsszaululag 3(3-0-6)

(Micro Process Engineering)

JdsAuneu Taidl

Prerequisite None

Henuveanaluladnszuiunisluszavlulas wannisvesnszuiunisluszaululas
nsgurun1seanwuuszuvlusyaululas N1syYIaInNIsnssuINNIsveIssuusEaululas walulad
mstuguspaulalas Yanuargunsallunstusussiululasuasszuusedvlalas msussendldinalulad
nszvIuMIIZAUlNlAY

Definition of micro process technology; principles of micro process; design process
of microsystem; process integration of microsystem; microfabrication; material and equipment in

microfabrication and microsystem; application of micro process technology.

010337127 ﬂﬂigim’m’]iﬂi%u%un’]i%ﬂ@d 3(3-0-6)
(Advanced Process Integration)
sduneu ;- laidl
Prerequisite  : None

WAULAENITDBNLUUNTZUIUNTNIIAINTTULAL F0LTNATIEMNDAUUATNUIEANS
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NILUIUNITIZHZAU

Process design technology for chemical engineering; analytical method for
targeting heat and mass recovery; basic and advanced pinch analysis and application; heat and

mass exchanger network design; economic trade-offs in early design of process.
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010337189  (309AMANIENNIAIUAAINTIUNTEUINSIAT 3(3-0-6)

(Selected Topic on Chemical Process Engineering)

Jdsduneu o ladl

Prerequisite : None

Hh@nwdesinumAuaiiss uanadvnig wnasiving wasdulsdiiedendei
aulaudiFnuidednlngldumuuzinnneranssivsaw

Students are required to research textbooks, articles in academic documents,
journals, and website to select a topic of their interest in order to study in depth under advisor(s)’

supervision.

010337201  szUUMISIMALUUNANEINNIA 3(3-0-6)

(Multi-phase Flow System)

Fsduneu ;- ladl

Prerequisite : None

STUULAALAZUDINAT NITAIUIUAIINAUANFINTUNITIHaVDITTUULAALAZ YD ILMAN
INa9INISERNLUUSYUUMS IMavesLialazuaaman svuuvedlranaseaunds m’mﬁafj@ﬁ’lwmaymﬂ
GUENLL%QLLazwaﬂJaﬂUcﬁmmaymﬂﬁuadLL%Wiammﬁaqmﬁw INSRAIUNANUAUEINTUTZUUNT IaTD DY
Trauazveds tnasiniseanuuudmsuseuunisivavesweslranazveauds ﬂﬂiﬂizqﬂﬁiz uunslua
LUUTaeINAIANIIAINTIULALl

Gas-liquid system; pressure drop calculation for gas-liquid flow system; design
criteria for gas-liquid flow system, fluid-solid system; terminal velocity of solid particle and effect
of solid concentration on terminal velocity; pressure gradient for fluid-solid flow system; design

criteria for fluid-solid flow system; application of multi-phase flow system in chemical engineering.

010337202  nszuaunshasivlag 3(3-0-6)

(Tribological Process)

Ftedunew - Ll

Prerequisite  : None

wwiAnvadlnslulad Useiimsiaunleslulad nouleslulad nsussenduuifnnia
laslulad Heidunazlassaiiswesszuvlnsluladienauazdunsisorndlanslulad dnvazgerives
fiufin nszuaunsmslasiuled nszuiunisduia nsrviumsdenmunaznisdnniey JULUUTEINS
vaoAU NMIIEeNFULUUIBINTUADAL ARENWAENSNNBATLAEINALATvesaNTHdeAY N1TndeAUYDY
duusznou sruuMIvaeduLayMIUFTRNT mansenunesiuaivazdunndo

Concept of tribology; development history of tribology; tribology theory;
application of concept to tribology; function and structure of tribo-mechanical system and
tribological interaction; surface topography; tribological process; contact process; friction and
wear process; lubrication mode; selection of lubrication type; physical and chemical characteristic
of lubricant; lubrication of component; lubrication system and operation; environmental and
chemical effect.
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010337203  Fangwsudwiumaluladdugs 3(3-0-6)

(Porous Materials for Advanced Technology)

Feduneu : ladl

Prerequisite : None

Tan3niu autRvesianinguy N33 HUNUTEANTRITANINTY ANSUBUINIY 9glun
Fan1 Flelad egilunean lavveonleyd Taglasainelaneaisdunsd n1sangleunialuiangngy
wAANIITkuNANENYEYaITan NIy NsUsrenddansniulunssuiunsgadu n1swenans
MagUFAsen nsnfundsnu mansadu mahdsen wazmsdszgndldaulumeluladtugs

Porous material; property of porous material; classification of porous materials:
porous carbon, alumina, silica, zeolite, aluminophosphate, metal oxide, metal-organic framework;
mass transfer in porous material; characterization technique of porous material; application of
porous material in adsorption process, separation, catalysis, energy storage, sensing, drug delivery,

and other advanced technology applications.

010337204  msuszanduTumaluladtugs 3(3-0-6)
(Advanced Nanotechnology Applications)
wdeRuneu - lad
Prerequisite : None
ulumaluladifiensfauindn fausiuazuinngsy Faluana wlumaluladly
gRavNIINAME Tamsunmd eususd gunsalbidnvsednduazansaume
Nanotechnology for product development and innovation; biomolecular,

nanotechnology in textile industry; biomedical; automobile; electronic and information devices.

010337205 nszUlUMIHAABaLaznIvanEs 3(3-0-6)

(Pulping and Pulp Bleaching Process)

Jdsdvneu - ladl

Prerequisite  : None

AsUsnidenls nsduduld waznisfnuuna wadvedld nszuauniswandeiad
HefuaduaziBaidna nisiinduanldlnduaznisadaniin nssuaunisdiade n1snsesvuin
msthasiaindudu weluladnisrendeownil n1sadadndudieeandiau rasiu Aasiulneenled
waglolou nisadafesie nsvlendosmelslasiaueseanlad nsufiinslulssnuendeuas
w3asflefldludaimnssy msvendeuazdsindon

Wood debarking; chipping and screening; wood chemistry; chemical, semi-
chemical and mechanical pulping process; recycling and deinking; pulp washing, screening;
chemical recovery; chemical pulp bleaching technology; oxygen delignification, chlorination,
chlorine dioxide delignification and ozone delignification; alkaline extraction; hydrogen peroxide
bleaching; bleach plant operation and engineering equipment; pulp bleaching and the

environment.
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010337206  nszuunsduledluha 3(3-0-6)

(Recycled Fiber Processing)

Feduneu ;- ldl

Prerequisite : None

sPUUMLAUTIUTIN M3fanennszauilduda nsufuinisianizuiae taiesile
Tunszurumsiduleslada wilvesnisedandin nsrendediléarnniseianiin Anaainluniswde
nszawandulesloAa

Collection system; sorting of recovered paper; unit operation; equipment in
recycled fiber processing; deinking chemistry; bleaching of deinked pulp; papermaking potential

of recycled fiber.

010337207  AANssuTuA 3(3-0-6)

(Biochemical Engineering)

wndeRuneu L

Prerequisite  : None

98%7Ane1 saunamansveseulesl nmsdenaniwveseulesl aaunamians
n1sesgdule Ysingnisainisansleulunszuaun1snia@ianin n15ulin ASIAUNEUNEn A9l
nsuszynalglugnavinssy

Microbiology; enzyme kinetic; enzyme deactivation; growth kinetic; transport

phenomena in bioprocess; fermentation; product recovery; application in industry.

010337208  N199ANLUUAIURNTAITINNLAZNITVEIBVUIN 3(3-0-6)

(Bioreactor Design and Scale-up)

FdeRuney Ll

Prerequisite  : None

N9 UNAAIAATNITITYLAULA NI5AUBINTA N159NLUVEIURNTUTINNLAL
nsveneun masduelussuulande qﬂﬂiiﬁm’aﬁmmzmuw

Fermentation; growth kinetic; aeration; bioreactor design and scaleup; aseptic
operation; instrumentation and control.

010337209  mseanuuUisUnsaldmiunszuunwedualsudu 3(3-0-6)
(Reactor Design for Polymerization Process)
wdeduneu - Ll
Prerequisite  : None
nMylegidedamanivosssuunediueslaedulunieslfnsaluuung wuudeLies
LAYWUUYID MImuAuaiesnmLarnsAMIneTigauesuiitemediueslawdy
Mathematical analysis of polymerization system in batch, continuous stirred tank
and tubular reactors; stability control and optimization of polymerization.
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010337210  n1seBNUUUIATBIUANIUABUAMNSaULAZIEUUN1IANSBY 3(3-0-6)

(Heat Exchangers and Thermal Process Design)

dsduneu ¢ laidl

Prerequisite  : None
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PUNHUAYNITNTLALAIVBIUA

Drying process; drying of porous media; constant and falling rate drying; theoretical
and empirical drying equations; multi-component distillation: tray design and efficiency,
azeotropic distillation, extractive distillation and energy conservation in distillation; single and
multiple effect evaporator; vapor-recompression evaporation; crystallization equipment;
crystallization theory; crystal-growth rate; model for crystallization process; fluidized bed heat
exchanger; packed-bed thermal regenerator; model for temperature and bed distribution.

010337211  waAluladens 3(3-0-6)
(Rubber Technology)
Jlsduneu ¢ Tl
Prerequisite  : None
NMSLATENYIITTTUYIALALY NN IATIZH Qmif}\lﬁmLLﬁ%ﬂ’]ﬁNﬂiJEJ'Nﬂ@iJU']’Jé
Taaluydu ﬂszmuﬂﬁéﬁugﬂmq NNSLETULTIEN NTNAFBUEN NITUTZLNALTNUENS
Natural and synthetic rubber preparation; formula and compounding of rubber;

vulcanization; rubber processing; reinforcement of rubber; rubber testing; application of rubber.

010337212  AAINTINNDALDS 3(3-0-6)

(Polymer Engineering)

ndedunen Ll

Prerequisite  : None

wodlwesuaznisuszyndldnedwesidutagniimnssy lassadauazauifves
wodAlos wedlueinan wedwesAwdn wedluetedugiu neduesTinm saunarmanivesUfAze i
lunszurun1sneduesisiedu andfiniinaveinadiues nguaiudanguaaigenediuesslolad
NsEAnEULUUNTnUINe Ao T LA UUTIa0INTEANEY NodwesARULNEN

Polymers and applications as engineering material; structure and property of
polymer; crystalline and semi-crystalline polymer; amorphous polymer; biopolymer; chemical
reaction kinetic in polymerization process; mechanical property of polymer; theory of rubber

elasticity; polymer rheology; viscoelastic of polymer and viscoelastic model; polymer composite.
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010337213  Aednssullnsall 3(3-0-6)

(Petrochemical Engineering)

Feduneu : ladl

Prerequisite : None

nsimutgnaivnssutingiall arsteudmsuanamnssullnsidounaslingiad
gnamnssullnsailudaasugaand Uiatedtsiusiidusslfjisovesdlnsinduagdninis
v9aUfAsen UjAteneiiuazaaunamaniveanszuiunisvesnszuiunsilasiail iadesufjnsal
Turusnullasedl wiheufiinislunisusnuazaislouauiou svuvaisisadlan nsiniuuaznis
yuds auUaendsuazimsuiudsnndenlugnamnssudlngad

Development of petrochemical industry; petroleum and petrochemical feedstock;
economic in petrochemical industry; heterogeneous catalytic reaction in petrochemical industry
and rate of reaction; chemical reaction and kinetic of petrochemical process; petrochemical
reactor; separation and heat-exchange unit operations; utility system; storage and transportation;

safety and environmental standards in petrochemical industry.

010337214  ayn1AuluAUNITUITZENA LY (3-0-6)

(Nanoparticle and Applications)

wdeRunen ¢ il

Prerequisite  : None

nann1svesaynIauly audfouniauily n1sduAsignaynIAuIly N13316UN
Andnunzayniauly navesun Unsuarlasaisiuiivesoymauly nsUssgndldifieiaun
wAnSaTLaznIzUILNINEn nsUszendlilusnundsnuuazdunndeon

Principles of nanoparticle; property of nanoparticle; nanoparticle synthesis;
nanoparticle characterization; effect of size, shape and surface structure of nanoparticle;

application for product and process development; application for energy and environment.

010337215  wluwnalulad 3(3-0-6)

(Nanotechnology)

Ftduneu -l

Prerequisite  : None

nann1surlumalulad suntauily Jaqdausenovunly n1sdaassinIuaiiveg
Fagualu nsesigikazn1sikunaudnsusauulunalulad anuvasadeniuilumalulad
wiludidnseiind gunsalulums@inisunme

Principles of nanotechnology; nanoparticle; nanocomposite; chemical synthesis of
nanomaterial; analysis and characterization of nanotechnology; safety in nanotechnology;

nanoelectronic; biomedical nanodevice.
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010337216  nazurumsiinaliuians 3(3-0-6)

(Gas Purification Process)

Ftdunew ¢l

Prerequisite  : None

NSEUIUNTUENY N1SUTELNALIVANNTNEUINEMERT FaunamansLagnamans
vodmalunMsteneIiusenNauTesing NFIATIRRALAALIAANTLALNEIY NaelouauToukasns
deleunaaslunssuiumsindavdfine nssuiumangadu wieluladuniusu nsUssgndnszuIunIs
wenfmfiouidysugionnauasndsy

Gas separation process; application of thermodynamics, kinetic and fluid dynamic
in separation of gaseous component; analysis of material and energy balances; heat and mass
transfer in gas purification process; adsorption process; membrane technology; application of gas
separation process for climate and energy solution.

010337223  ADAADYALAZBULNDING 3(3-0-6)

(Colloid and Interface)

Fsduneu : lad

Prerequisite : None

AoARBEAIATAIATES WINUALAY SruuTesansanusIRein nguidulaawesiay
Aoailo DULADSINTURITEUUTBLUAI-ANTULATIDUNA-VOINAD DUMBSINTVBITEUUTDILTI-ANe
LAZUBIUTI-UBIIAN

Colloid and stability; surface energy; surfactant system; double layer and DLVO
theory; liquid-gas and liquid-liquid interface; solid-gas and solid-liquid interface.

010337224  &laladuazmsUszandldanulugaamnssy 3(3-0-6)

(Zeolites and Their Industrial Applications)

Ftedunew - Ll

Prerequisite  : None

Tan@lelas vlauazlassaiavesdlelas weallansdunszvdlelad audfvesdlalad
MswsBaaznsiinuasnuantivestleladiitelfidutaquaniuasuuszq Yangaduuazinssufisen
Fleladfifilassairauszaninings wadanssuunquinuuzyesilelad dleladlunszuiunis
waniUAeutszq leladlunszuiunisgedyu Aleladlunssurunsissufisenlunisnduthiu nisude
Fomdsdauassiwaraaadyadndy dleladlunisissufisolundsnuniadenuagnisiiin
daunndey weluladlvlg vesdlelad

Zeolite material; zeolite type and structure; technique of zeolite synthesis;
property of zeolite; technique of zeolite preparation and modification for ion- exchanger,
adsorbent and catalyst; highly efficient zeolite; characterization technique of zeolite; zeolite for
ion- exchanging process; zeolite for adsorption process; zeolite for catalysis in oil refinery;
production of synthetic fuel and value-added chemical; zeolite for catalysis in alternative energy
and environmental remediation; recent technology of zeolite.
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010337226  nszUIUNISRATURIETagUaILT aiigngu 3(3-0-6)

(Adsorption Process by Porous Solids)

Feduneu ;- lad

Prerequisite : None .

Uszifuay mmﬁﬂﬁ’mmaqLwﬂiuiaﬁmimm%’u UTELANU0IN139ATY N13AATUN
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History and importance of adsorption technology; type of adsorption; adsorption
at liquid-solid and gas-solid interfaces; model of physisorption in porous solid; adsorption by
zeolite, metal oxide, activated carbon, clay, aluminium phosphates; mesoporous material; metal-
organic framework material.

010337237  wAlulagwanaun 3(3-0-6)

(Plasma Technology)

Fteduneu ;- bl

Prerequisite : None

‘Mﬁﬂﬂ'ﬁWﬁ’]ﬁM’WlE]mViﬂﬂJﬁﬂLLﬁ aammm N3¢ mumﬂuamammiuwmam
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Principles of high and low temperature plasma; process in plasma industry; plasma
processing application; atmospheric and vacuum plasma source; plasma reactor; measurement
of plasma parameter.

010337238  vadlvafidudousaznisinanuulaileialadeu 3(3-0-6)

(Complex Fluids and Non-Newtonian Flows)

JdeAuney ;g

Prerequisite INone . '

wainssuveslvandudeu ussminerdestuvesinandudou nsduunaudnuuznig
Taseasrweslnandudou naanssuuuunludlvdladeulussuunediasuas@1suriIuany N15ASIEH
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Complex fluid behavior; force in complex fluid; characterization of complex fluid
structure; non-Newtonian behavior in polymeric and colloidal system; analysis and interpretation

of rheological behavior result.

010337239  aszurumsiulaaniuea 3(3-0-6)

(Bioethanol Process)

JndeAuney ;- Ll

Prerequisite  : None

lulatenuea ’mm‘ummuum%aumaﬂ%wamivhLa‘vnuaa NSTUINNTUANIUSEAU
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Bioethanol; feed stock and microorganism for bioethanol production;
fermentation process in laboratory and industrial scales, factor on fermentation; bioethanol
purification; application of bioethanol.
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010337240  WuguAnen1snszuauasilefivi 3(3-0-6)

(Introduction to Reology and Rheometry)

JdsAuneu o laidl

Prerequisite  : None

N153ATIAAENNOITWAINULT N13lraNIng U IneINIInsEa Heiduvasans
WUUIaBIINeINIINTERaLasnamansvadlna AMaeudiliaszinisivavesvesinawuuiilily
Mlawtou Floin3

Vector and tensor analysis; standard flow for rheology; material function;
rheological model and fluid mechanic; analytical solution of flow of non-Newtonian fluid;

rheometry.

010337289  i3asAnnIznedumaluladnszuiunisnae 3(3-0-6)

(Selected Topic on Process Technology)

IdsAuneu ;- Ll

Prerequisite : None

UNANIABIANBIAUATIANTT UNANNIIINTG 1BNANTIVINTUALNTANS wargIuteya
Wadeniideiaulaudi@nuiddninglduduuzinmnennssiivine

Students are required to research textbooks, articles in academic documents and
journals, and database to select a topic of their interest in order to study in depth under advisors’

supervision.

010337301  WWAIWAIIUNALNY 3(3-0-6)

(Alternative Energy Resources)

Jdsdvneu o laidl

Prerequisite  : None

NANNNTVOINANUNAUNY  narFnansvodlrauazn1saslaunuiou NaNIULaeI7ing
A Ssduasending nslindsnunnnudeuniindenduatering nsldussleniananudeudily
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Principles of renewable energy; fluid mechanic and heat transfer; solar energy;
solar radiation; solar water heating; application of solar heat; photovoltaic generation and solar
farm; fuel cell; hydro-energy; nuclear energy; wind energy and wind farm; photosynthetic process;
bio-fuel; wave energy; tidal energy; ocean thermal energy conversion; geothermal energy;,
hydrogen production and value chain; energy storage and distribution; energy-management

system; software for energy management.
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010337302 waluladazarafiunswauniidedy (3-0-6)

(Cleaner Technology and Sustainable Development)

FeRuneu ;o ladl

Prerequisite : None
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Principles of cleaner technology; cleaner technology audit; environmental
management system; life cycle assessment; eco-design; carbon footprint; water footprint; circular
economy; sustainable development.

010337306  Fauauazluledlnuel 3(3-0-6)

(Biomass and Biorefinery)

Jderuney ;g

Prerequisite  : None

audAnIeanenIMLaENIUAivesiINIa 03AUTENUYRINIR tassaisveuYaglad
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Physical and chemical properties of biomass; component of biomass; structure of
cellulose, hemicellulose and lignin in biomass; biomass pretreatment process: mechanical,
chemical, thermal, biological and combined methods; by-product and inhibitor from biomass
pretreatment and hydrolysis; bio-economy concept; production of bioenergy; biofuel and
biochemicals from biomass; biorefinery process.

010337307  n15aYSnELasUTENIANE Y 3(3-0-6)

(Energy Conservation and Saving)

Idsduneu o ladl

Prerequisite  : None

_ o niwenshagmsldngenny msndandenuanuseulaliiin nannsusendandanuy

Tunilolot wednan vewes waaiauarszuUIAINEY NMsAwINssEzIaAUYY NIalAN

Energy resource and utilization; thermal and electrical energy generations;
principles of energy saving in boiler, air compressor, motor, lighting and refrigeration; payback
period calculation; case study.

010337310  wialuladiwadidownds 3(3-0-6)

(Fuel Cell Technology)

Jdsduneu ¢ ladl

Prerequmte : None
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Principles of fuel cell; type of fuel cell; application of proton exchange membrane
fuel cell; fuel cell component; characteristic curve of fuel cell performance; parameter affecting
fuel cell performance; advancement of fuel cell technology; hydrogen production process;
hydrogen storage.
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010337322  wiAlulagfnwdanw 3(3-0-6)

(Biogas Technology)

Ftdunew ¢l

Prerequisite : None

nsrvINMIWAsuan TN mwesansdunisiluiin lelasiau waransiaidanm
duq meldannglildernia nalnnisiausesdunidludsufitowuuldldennia wuudassuas
JAUNAFANANTVDINIIULN WI3TMINITAUNAFIARTUBINTZUIUNITNIN Fllavedeufnsaldininll
TH91n1A AUARUIALAT NI IUVDINTLUIUNITHAATIBYININ NT2UIUNITHAARIGTININTEFU
gramnIsu nstAnwIN1seenLuUkasUUANIAUNSNEA9TIN N feg1anssuiunstesaaely
Tdomakuudnsnsagaluasugiavyuieu

Biotransformation of organic into methane, hydrogen and other biochemical under
anaerobic condition; mechanisms of microorganism in anaerobic reactor; fermentation kinetic and
model; kinetic parameter in fermentation process; type of anaerobic bioreactor; mass and energy
balances of biogas production process; industrial-scale biogas production process; case study of
biogas- production design and operation; example of high-rate anaerobic digestion process in

circular economy.

010337323  walulagauiiuazenn 3(3-0-6)

(Clean Coal Technology)

dsduneu - ladl

Prerequisite  : None

aufunarnsinluldeu Useidnslanuiiu wiasnlianessaiinel nsvadeunas
AATIBRAIUAY TEUUNTIIRUNNGULAZaIAUTENa U 1uTL inlnsladuasininsnsnflveniuiu
lAs9as1ImMINIenImKaLALivenuAY nllkavssaliaiivasaiuiy URATeall wiasauiu n1smniey
arutuneuldaru nisvudaaznisiniiu waluladnisldanuiiu niswnluduazansuelulgduy
N3LUINNTHAAATATURALEAIUNATY a15LATIINaILRY NFEUUNTT  Unadlga rsugAtansnisly
fufiu nansznusiedainden msldauiulasduiuiugnsmanisnundsnulan

Coal and utilization; history of coal usage; geological origin; coal testing and
analysis; classification system and coal constituent; coal petrology and petrography; chemical
and physical structures of coal; chemistry and geochemistry of coal; chemical reaction; coal
resource; coal preparation before use; transportation and storage; technology of coal utilization;
combustion and carbonization; gasification and liquefaction process; chemical from coal; in-situ
process; economics of coal utilization; environmental impact; coal utilization in relation to world

energy strategy.
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010337324  Henssundenaznissanis 3(3-0-6)

(Wastewater Engineering and Management)

Feduneu ;- ldl

Prerequisite : None

Snwairvesinde Snwarvesindelunisnionm maediuazmedanm fnguszase
F5nsuazdomsinnsailunstidnings Ujoanisamembenanienn maaiiuagniadanim
dnfunsiidadnde nisthoatideuuusssunuastugs msvimsdanisadad msUiulgaagns
thndunld nsirdntite inaslunsesnuuulssthdmine

Wastewater characteristic:  physical, chemical, and biological characteristics;
objective, method, and consideration in wastewater treatment; physical, chemical and biological
unit operations for wastewater treatment; conventional and advanced wastewater treatment;
sludge management; wastewater reclamation and reuse; effluent disposal; criteria for plant design

of wastewater treatment.

010337328  wialuladinfinnnudeudmiunisnantomasdanssy 3(3-0-6)

(Thermochemical Technology for Synthetic Fuels Production)

Jdsdvneu - laidl

Prerequisite  : None

wmealuladnisidousuniaaiianuiou nsudndomdsduassiuagiadlfusl
welulansuandomdanaandung walulainsandemawnarnnduiuwazimeluladnisnan
Houmdavarnnfne mealuladnsifiuannmveadomduaziaiifoe maluladnisuen wnsgiu
NARSe T AT uAT Iz TuazLATl et

Thermochemical conversion technology; production of synthetic fuel and
chemical: biomass to liquid fuel technology, coal to liquid fuel technology and gas to liquid fuel
technology; fuel and chemical upsgrading technology; separation technology; standard of

synthetic fuel and chemical product.

010337389  i3asAn@nIznIesumaluladndsunaciuinday 3(3-0-6)

(Selected Topic on Energy and Environmental Technology)

JndeAuney : lud

Prerequisite : None

tnAnwdesdnmduaidism uwend ng wenansivns nsas wasiulediiie
BenthitefiaulaundrAnuddnineldsuiuuzihamneasdivine

Students are required to research textbooks, articles in academic documents,
journals, and website to select a topic of their interest in order to study in depth under advisors’

supervision.
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010337901  negliwus 48

(Dissertation)

dsiuneu - laeAnuiureuesn1AI

Prerequisite : Department Permission

dwsutindnuiluguuuy 1.1 dhnwdesiinerinusSosfiaulafondnaiesssuuas
ss1UsIes e lumiitnAnwdnweglaeldsumuugihanensgivinnildsumausia
ndufindneds dnAnwidesdeuunanuiseassdetnarasiifuilunsaisivnisseRuunneid
aglugutoyaieatle/ioadlod

For those who enrolled in plan 1.1, the students are required to conduct research
related to their interest with research ethics under supervision of advisors appointed by the
Graduate School. Two articles extracted from their study must be provided and published in

international academic journals in SCI/SCIE database.

010337902  Angnlinug 48

(Dissertation)

AwdsRuneu : lneANUTutUTDINIAI

Prerequisite : Department Permission

dwduindAnuluguuuy 2.2 dhdnuidesiiinerinusSesiaulasevdnaiesimuas
ssUsImesmIgluaiidnAnuAnweglasldTusuuginineassiivinunldsunisusds
nTaudinIne1dy UnfnwidesluRniunguastotidulauninigiegrnasensn dnAnwidendey
unmnAdeaesiseazasiiusilunanTITnssEsuumnnaneglugudeyaieatle/eatlod

For those who enrolled in plan 2.2, the students are required to conduct research
related to their interest with research ethics under supervision of advisors appointed by the
Graduate School. Rules and regulation for undertaking dissertation set by student’s department.
Two articles extracted from their study must be provided and published in international academic
journals in SCI/SCIE database.

010337916  &UUUIIAINTINLAL 1(0-2-1)

(Chemical Engineering Seminar)

JrdeRuneu Ll

Prerequisite : None

ﬂ’]iE]"luLLa31]333“61%8%?1?]']ﬂUVIﬂ’J’]mmﬁ%’]ﬂ’]ﬁﬁﬂﬁauiﬂLLazﬁuaﬁﬂuﬂ’mﬁ%’]
Fmnssuadl adansilvamesuazmsiiausuvutiniuar mstiauesenguauluiideidesd
AerdeatiunmsianmameluladiAmnssnaiifmonwdngy

Comprehensive reading and compilation of interesting current articles on chemical
engineering, poster making and oral presentation techniques, public English oral presentation of

topics related to technological development in chemical engineering.
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010337917  duuunInerdwusssaunu)lndge 1 1(0-2-1)

(Doctoral Dissertation Seminar 1)

dunew ¢l

Prerequisite : None

fnAnwdesduaiisosneg Mferdestuarvieuanunanudsessduuumily
gudeyatoatle/ieatled waziiisnfinainds unauAnng uaztenansivin1dug aduunaiy
Ju1ns thaweluduiSeusazefumesauiu

Students are required to research various topics in relation to their field of study
from international academic jounrnals in SCI/ SCIE database, supplemented with textbooks,
articles in academic documents and journals. Topic of the study of interest must be written as a

research manuscript, presented and discussed in class.

010337918  duuunInerdnusszaunullaudia 2 1(0-2-1)
(Doctoral Dissertation Seminar 1)
Fwdadunew ;010337917 dunuineinusseaunuf Ui 1
Prerequisite : 010337917 Doctoral Dissertation Seminar |
Hnfnudes@nuiduainiesingg Mfeadestuainiiiiouainunaiuidessiu
uunnidlugiudeyaeatlo/eadled wazifiuifinaindisn unaAaivInng wazienalsivnsoue
MIENTTUIUNITTEUIARDATIN ﬁwLauaiu%uL'§sJu1ugUwammsﬂszsqﬁmmiizﬁ’ummma
Students are required to research various topics in relation to their field of study
from international academic jounrnals in SCI/ SCIE database, supplemented with textbooks,
articles in academic documents and journals with process of lifelong learning. Topic of the study

of interest must be presented as in an international academic conference.

37



3.1 ¥ AuMauaAMAiveseIRNsd
3.1.1 919158Uszimangns

8¢

N132N1560U
U w.a. o (Flag/dUansh)
a10U Fo-uwana AMIA (F1113%71eN) d1sanisAnenanaandu fauge | LN NASUNIIYVINTG
nsAne s flogudn| fexdily
wingnsil
UILNIUR Ph.D. (Mechanical Engineering) Lehigh University, USA 2546 GEGUIQEJ AIULDNFITAIANUIN 6 3
PRGRIGT M.Sc. (Mechanical Engineering) Lehigh University, USA 2543 ANENI1158 ni 127
AU, (Amnssuaieana) URINYIRBATUATUNTIL IR 2540
wlnswanl Ph.D. (Chemical Engineering) The Pennsylvania State 2546 504 AULBNEITANARNLIN 6 3
UV University, USA ANANIIAN5E I 127
M.Sc. (Chemical Engineering) The Pennsylvania State 2542
University, USA
2A.U. (ArnssaaLl) anUumalulagnszaouna 2539
NILUATLILD
UNENMTUNING Ph.D. (Chemical Engineering) Carnegie Mellon University, 2543 ANEATIASE AIUBNAITAIANUIN 6 3
HAINTNA USA w128
M.Sc. (Colloids, Polymers and Carnegie Mellon University, 2543
Surface Science) USA
B.Sc. (Chemical Engineering) Cormell University, USA 2539
g
N




6¢

N1ITN1IFIU

U w.a. o (Flaa/dUansh)
. 4 - - o g e o g ARUINIG -
aau ¥o-UNENA ARl (819133 eN) dnsanisAneranaantu faN59 - NAIIUNIIYINT
n13ANe s fifioguda| Taziilu
wingnsil
4 | wedyimu Ph.D. (Chemical Engineering and | The University of 2553 399 AULBNAITNIANUIN 6 3
Usglndeun Analytical Science) Manchester, UK ANARS19158 91 130
A3, (Amnssuadl) anumaluladnszaoundn 2546
WzuASUile
2A.U. (ArnssaLadl) anumaluladinszaouingn 2544
WzuASUile
5 | weds Us.0. (malulagUlngiadl) PNANTUUTING 1R 2546 389 AIULBNAITNIANLIN 6 3
WaAUsEYs (MENFATUIUIYIRA) ANENTINTY i 132
A3, (Amnssuadl) anumalulagnszaouna 2537
SUYT
M.U. (%) UUTMIVENSUAUAUATUNS 2532
6 | weunsal Ph.D. (Chemical Engineering) University of Wisconsin- 2550 KU AULBDNAITANANUIN 6 3
AnAniaed Madison, USA ANANSIAN5E 9N 133
M.Eng. (Chemical Engineering) Kyoto University, Japan 2539
7.0, (ranssual) PN TNV 2536
7| wandlaung Ph.D. (Chemical Engineering) Monash University, Australia 2544 ;;I'slhﬂ AULBNANTANANUIN 6 3
IUNTIYAN . (adlmaiia) PNANTUUING R 2532 ANENT1915Y w133
M.U. (%) UMD ULNUNTAERNT 2527
3
N




0]

N1ITN1IFIU

U w.e. o (Flae/dunvi)
o 5 - A ¢ o o i AR -
a1nu Yo-uwena AMAA (F1U1397LeN) dsan1sAnenvInantu d159 - NASIUNIIIVING
n13ANe s fifioguda| Taziilu
wingnsil
8 | wamwasuns 2A.0. (rnssuad) UGS BN EATAENS 2551 589 ANALDNATAIANUIN 6 3
135UNA 7.4, (3mNsTuad) WMveReAlLlaE NI IBING 2542 ARSI w133
(MANGATUNNIR) SUYS
2A.U. (Aminssued) UATINEE BN EATAERNS 2540
9 | unamil Ph.D. (Chemical Engineering) University of Manchester 2543 toN ANULBNAITAIAKNLIN 6 3
usHaTNW Institute of Science and ANEN519159 ni 134
Technology, UK
M.Sc. (Process Integration) University of Manchester 2539
Institute of Science and
Technology, UK
2A.U. (AEmnssuLadl) gonvumAlulag nszasundn 2536
5UUS
10 | wegdlsan Ph.D. (Chemical and Biological | The University of Sheffield, 2558 K AAULDNAITAIANUIN 6 3
\nNze Engineering) UK ANAATIATE "t 135
W (Amnssuaiinag WMneaemAlLaENsEIoUNa 2551
AFEUIUNNY) (Mé“ﬂzjm NIrUASULlD
UIUNYIF)
2A.0. (AEmnssaLadl) WMneduwAllagnsyaena 2547
NIzUAsILte
-
N




v

N1ITN1IFIU

U w.a. o (@ lua/duanii)
a1fu Yo-uwana ARl (819133 eN) d1sanisnenanaantu g | T NAUNIIYVINTG
n13ANe s fifioguda| Taziilu
wingnsil
11| W uIe 2.0, IANTINLAL a;maamaﬁwﬁwmé’s 2557 ;:JGU'JEJ AIUBNEFITAIANUIN 6 3
\AANaANTe AU, (Amnssual) NTIVENSUAUAUATUNS 2551 ANAATIATE "t 136
12 U’Nqﬁﬂ Ph.D. (Chemical Technology) Technical University of 2553 E;TGUI'JEJ AIUBNAITNIANUIN 6 3
FURAIUNS Kaiserslautern, Germany ANENI1158 i 137
M.Sc. (Chemical Engineering) University of Erlangen- 2546
NUrnberg, Germany
77U, (ranssual) PN TNUVTING 1Y 2539
13 mnanzﬁm Ph.D. (Chemical Engineering The University of Manchester, 2553 599 AIUBNAITNIANUIN 6 3
WAanaNY and Analytical Science) UK FNENI19159 i1 137
27U, (Amnssuad) UINENAEVIULNY 2545
14 | wedui L%@L@l”az D.Eng. (Chemical Engineering) Montpellier Supagro, France 2558 ;:hha AIUBNAITAIANUIN 6 3
M.Sc. (Food and Environmental | University Montpellier, 2555 ANEATIASE 71 139
Engineering) France
B.Sc. (Chemical Engineering Aix-Marseille University, 2553
France
15 uwa%ﬁﬂﬁ Ph.D. (Chemical Engineering) Loughborough University, UK 2543 09 AIULBNEITAIANUIN 6 3
UAshyana 7.4, (3mNsTuwad) andumaluladnszaaungn 2532 A1ENSI1915Y Wi 140
SUYS
W.U. (ALlgAamMNTIN) anrfumalulagnszaeun 2528
WIRUVNIAINNTEUS

JACIE])S




14y,

3.1.2 919158¢d0u

AN
U .. o (@ Nuy/dUa)
o P a a o o do @ ATLRUINIG -
a1y ¥o-UNENA ARl (819133 eN) d3ansAneaInaaIty ndu3a - NBIUNNIYING
n13ANe s fifioguda| Taziilu
wingnsil
1| weneiilag Ph.D. (Mining and Minerals Virginia Polytecnic Institute 2542 el AULBNEITANANLIN 6 3
usdwi Engineering) and State University, USA ANENI1158 i 141
W, (allmeila) PAIN TN 2535
W.U. (RieINTIY) PN TNUVTING IR 2532

JACIE])S




asAUsTnaUfifuUsTaUNMIalinAauy
4.1 1asgIunsiteuiussaunsalnnaauy
1aid]
4.2 a0
{aid]
43  N15IALIALATANSTISEDU
1aid]

PBAIUANYNUNITNIINGITNUS
5.1 A1asu1elagga

UAv.2

WeaunsanvestinAnwneudignisuseneuivdnase Undnwiazladnviiinertinusy

- v v Y ¢ a a I3
wsenuilaseybliluingUssashvarine1inug

wuu 1.1

WAeatpsivnusuimnssuaiveainineides Meiliisiduwuwimnsdmsunisieuinssuiunis
Andunuddeiieadeesdanusividugeedindussuy lnednvazaueravszneulume nsiiu
Toya NMIANTIUNIINAGDY NMTIATIEN NTFUATIEY N15ATURA NIstauauwuzwInIanIsuATam

1. fesdednilidunbeislunisdusanisting 2 391 auglddunisinviveniinug

010337917  dununinenfinusseaunuUadia 1
(Doctoral Dissertation Seminar )
010337918  dunuNInenfinusseaunudadin 2

(Doctoral Dissertation Seminar )

1(0-2-1)

1(0-2-1)

2. desdourIunIsaeuinAnaut® (Qualify Examination) lnsnisaeuidunisiiauanis

duasigrieefnuinnunANNITesERuInRlug uteyaeadle/ioadlod agng

198 3 1309 MAgpsiuuITslusTAUUS U en wagiiilawinannisiainssuiad

ATBUARNBIAAINIATY 9 laln FaunamansIAInTsuAliuasImINTsNdIANTUES

Usngnisalaneloudugs uazgaumnamaniimnssuniituas lneiingsunisusedn

wanansvsegnsinanaTidupnznssunsussfiunisaeu

3. MstwanelasINTIne1inus dnfinwnsvdesgeuniunisasuinnuaud (Qualifying

Examination) kagfaagaunIunIw18Ingun1uussn1adudaning dy 399saiuns

v o

IYtASINITINeINUS LA

43



Wuu 2.2

UAv.2

1. Unfnwdesdinzwuuidsazauluninii 3.00 (10 4.00) warAesiiNani1sseuIvIUIAy

lundnansnnsedvlaninii B visesu

010337001

010337003

010337004

010337012

Inednus
010337916

010337917

010337918

saunaeansimnssueiuazimnssudieidugs 3(3-0-6)
(Advanced Chemical and Biochemical Engineering Kinetics)
qmmwamamﬁmmwmﬁ%uqa 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)

52 8UIIEMINIMNTINALILAZNITOONUUUNITNAGDY  3(3-0-6)
(Research Methodology in Chemical Engineering

and Design of Experiment)
‘U'ﬁﬂgmiiﬂdﬁaiausﬂquIQﬁWM%JUQﬁuaﬂ’JﬂﬁwLﬂﬁ 3(3-0-6)

(Advanced Transport Phenomena for Chemical Engineering)

o < v = a PRI ' a o & = a ! Y] °
Uﬂﬂﬂt‘ﬂfﬂ@ﬂLiﬁlu’JSUWVlelINUWU'JUﬂWIUﬂqﬁaqLﬁﬁ]ﬂqiﬁﬂ‘t‘ﬂ CRokil muql‘dﬂumim

dununimnssual 1(0-2-1)
(Chemical Engineering Seminar)
dununineninusseauguUade 1 1(0-2-1)
(Doctoral Dissertation Seminar I)
dunuInentinusseaug el Uaudia 2 1(0-2-1)

(Doctoral Dissertation Seminar )

4. fevdeununsaeuinAuanTR (Qualify Examination) lnenisaeuidunisiiausnis

duasigrieefnuinnunANNITesERuInIRlug uteyaeadle/ioadlod agng

198 3 1509 MR UNUITETusTAUUS U en LagdiilonInann1elFnssuLadl

ATBUARNDIAAINNIAIY 9 LAkA aunamIansIAINTTULATRAEIAINTTUT AT VUGS

Usngnisalaneloudugs uag guvnamansiaInTsuaitugs lagdinssunisused

wananssegnsananasiluaunssunsusafiunisaeu

5. nmsguaualasansInendinug dndnwizdesaeuiiunisasuinnnauds (Qualifying

Examination) WazABIaauNIl AMe1dangumiulszniatudiningas 39asandunis

INYNLATINITINeTNUS LA

52 WATFIUHANISITEUS

fiauanusalunissivnudeya Iwsgivszudymadesnisfng Amuawuimisy

Uszgnalglunisvininentinug

n13fnw13de anfiunisfnwideegralusesuu dmaannsfinwideuuseuta nseh uas
ysannsauinadenssuadidilydssneuliiinesdanuslug wagviinisasy viemuuinield
Usglgrtanuan1sAinuIdeding1n ieuansesfauindanmalamnssuainannsadunsesenvse

a4



53

5.4

5.5

24994781

WU 1.1 U7 18T 3
wu22 2 deliia
UIURUANING1TNUS
Wuu 1.1

WUU 2.2

NSLATINNTT

UAv.2

48 MUI8NA
48 $UI8NA

e lieyarasuiunAnwinazn1simvuataluensiausneaine1a158nusnm

APV UATEUNITINTOATAUTNTDLENARITAN 9 dMTUNI5TIRRIMIALNAIANTLALADUTILADS

FIMsIaUsEauuiunenude  nanglukazaieuen wenaniin1sdIndenguidenay

TidnAnwladaianquideegraluszuu Insdavinduiinnislidiusne Jayasie 9 waziifiedng

(3Uuuv) Tumsviningniinug

5.6

AszUUNISUSZLUNG

AAIBIEUDITI8TBD115NUS N A UUAMINGIFE LA WLUNISAD UV INYITNUS

ADUAMUNIINTNINGITNUS wazaaUUaInuINe1dnus Lagun@nuI9LAeIn It iunN1Sa@auRIve

aauauAIn wazgasudesiuinerinus davirguiauvesinerinus lmduluaudededy

UMNINY1AUNALULATNT L ADUNANTEUATIATD T1AIUNISANYITLAUUUANANET W.A. 2560 hazatu

WA bL ALY

45



UAv.2

nunil 4 Han13iTeN3 NagnsnIsEaULATN1TUTHIIUNG
1. MsnAANENYUNABYRIINANY

ARANYAT LAY nagnsvIenanssuveindnw
(1) PUAMSTTU 38555 TarusuazuaniUdsulseaun1saliamansenuyeanis
LAZATILIUTIAIVITN ATUIIUUUNUTIUYRINITHANGTTN TUTITN WAy

I5YIUTTAUIVITIN DU ADAULDY LAYFHDFIAN WATTWA
YangunenfeIvesluivIaIn

(2) Muausugulumansi vounuguntluniangwuazn1auURlus1edvsineY
NEITBIWINANG U uaL suddnasulviinisdnavesu wenelminiinyeluy

aaufuFeglunaeis awnse | Mawewnsanuiaudilalunuguanadu
Uszgnaliogramungaulunis
Usznauivnan

v v

(3) Muvinwenisiseuimenues | idnAnwiAunianuswazdeyanignuies lagn1sldis
duAudeyasieg semalulagimdriala

(4)51’114;1133;3% ANSUSMITIANTS | NISHIT189ULAZAISUNAUDNAIUIDIUNANY L UT187N

wazn1svihaudungy w99 runsviaudunduidesdinisuinisdanis uaz
dosdimsndnasufududi
(5) puyARNAIN finsaeaunsniFosnsimuyaannmuazayweduiusly
U998391 wagdinsiaimuiyadnanlunisiiauedny
HUNTEILUN
(6) Muvinwenamalulad duasulidndnuyisinldivaluladrsuiiines
ADUNIADS Tun19A 1 3UIUITIAIULUUTNE A9 T8 9n1TLY

mﬂiuiaﬁiumuﬁu%gaLﬁamié]’mﬁuh NIDLNONS
US11591Ue8198USEaNTAINW

46



UAv.2

2. msweuman1steuiluudazitu
2.1 QMEIIN 3UFIIU
211 Wan13FEUIAIUANSTIN A3U5TTY
aunsaiiuTInlaegnadlinnsTsy 9385530 MuNsUTENaURINLALRILIAUAD
AL 19EFETIALANNTAN U URKAT 95581UT T TN
212 nagndnisaeuilldiauinisSeuifunmusssu 3ussey
afefaussavesesdnaiiielunsugnilinusssuuazelessauifenm waziillg
n15UURNUlLITTNeE19l00%N 1Y TWUTITUNITATIADLIAT NITUIMDUTEY N1TAIUAI 9
dussumsudsmeiuangasuasdulunussfevveamiingds indnwdeiauiuiinveulusu

4

s q Aldsuseunnsnazansasiiausinduduld Judu Tnedesddefstadosng q 1u
nslAesAgau nsliaennanuvedu nsisnludvaniviednsinseis @ msinwine uas
nstlinsewludseuuaziuliiingSoudnansenuvesdsiinuyhiidideddy slugumsiSeusaglunis
UftRnuAde uenanidsdinmsdnaiunisiiAanssy nsdifinwisng q diauiausTIuLaraTesTIY
AINATIAE
2.1.3  nagNsNMTUTEUNANISISEUIAUANSTIN 23853
1) dunanazuszidiuannnsnseonatlun1sdiisey Asassu nen1stnning
MNANTINAN 9|
2) Usziiunannwanisasulusednifiinnsaoauniniiesnasssy 939555
N3 YSaNMUY
3)  Uszuarnausuinvevluntdiidldsuueuninsuagnisiidiusiuves

tnAnwlun1siaungs waghanssudy q 1enav)

22 anuj
221 wansiFeuiauaus

finus A lanaraIunsadnseRngunIaeInsal AaeAIUNENNIS
fdfuazinnnuszendlunsinuduaimidininis maduiunuide viensufoReiluivdn
uen9nil tndAnwidesdiarundlandnniseuivesanindy q Aferdes lnsannsguarmides

AsouAquANElUL
1) aunseiese wsduansiosdanuitugs oaie sl
Tnsishemansmaimnssunaiild Taelindnnsuasnquiiiisadesetnagniie
2) anunsalfiedesiietiodiuin iniesdlelineit wazgunsaifuimnssuini
ieliAnauinuivdrnsuagindn TunmsussgnddmAmnssued

DYINAULEY

a7



UAv.2

222 nagnsnisaeuilldvamuinisiSeuidiuainug
1) 168’ﬂ’13ﬁ&1umﬁaammuLﬁuﬁﬁaulﬂuﬁﬁzﬂmaLﬂuIUWWMLﬁaMWiwaiﬁwfu 9
2) fmsuanideuiFeudseringFounasiBou warsevingBouuazaou
3)  dmsieuiNnUTEAUNIIaase Wy msL%m;:IL%'mmcymﬂmqqmammsmm ‘
wnenevenUszaunisaiiaswanidsudefniu Wi
4 Wn1sssunisasulagdnausmaluladuazesnninuslvl 9 anunadiy
NIVINTITHALIIUTILAN
5)  Snadsusdnugau a aondaiduuisein
6) 19n5I3UNTEDULUUNSUNATUYDIAAATA o)
2.23  nagnsnsussliunan1siieuiaunui
1)  NSVAdEUYRL N1SEDUNANAIA NsEauUUalenIA
2)  MIUTEEIUINTIBULAE NMTUILEUDTIEY
3)  UszlduannsaeuIneinug

23 dinwgmatdygyn
2.3.1  wamsieuiauineeniadyan
1) ausaseuuasiviumelulaglul 9 lidmunuemasntin fensiuaitteya
uasduaneiidussdmmili Weainsnairaimnsalifaussloninenis
fannunsUiinvey wagmsiannUssme
2) ansadiunmiddeienssuumyideesdlinnsgiuanna ewandedeyans
FWeidanugndes wiud uazidetiogegn
23.2 nagnsnsaeuitldwannsGoudfuinusmadya
1) wunisaeulvinAnwi3anysaniswasUsegnaldnguainueng 9 #1uns
897U waN1SVITInentdnus
2) desdinistnnszuiunisinedeadneassa Insilinasdunauazdulssiiy
fuvestlym wardrduanudidyvestymising q Tuaufiethundivus
BnsuAleymising 9
3) Wlnmsifudeyaiiionsuwunisinsgiiuazdadule uagiaueisniseng q
TunsndedaymnazuiUagvnegalmnue
233  nagnsnsUssliunanisiseuiauiineeneleyayn
ldlaeniseandeasuiiliindnwudlam eSurswuiAnvainsuidani wax
Bsufdynilaenisuszgndanuimiounn windesdeasuiifidiaimfsiduiionusag q
mMsUszfiuildanuansiseny uildfuleuning msviwuunadey mMsaoudunivaiias
nsaeutosivinertinusvesin@nwinauaunsAn

48



UAv.2

2.4 JinYEANUFUNUTIENINYARALAZANTURAYDY
2.4.1  wansiFeuiauinesanudunussEndisyanaLasausURavay
1) awmosafoRnudumiens feluummamezerududiuasmadugim
Tuavanuivuazammanevanevesszivamdsmgfluayivdn
2) aansodeansidedrsiuszansnmuazdlaluuiuniivansansesuuuuiitien
Foau 1idsliusraensuivanmumsallunsiniuvesdinuuasysemania
24.2 nagndmsseuiildvauinisGeuifuinusauduiussnityanauazaany
Fuiinvau
fnsdafanssunsBeusluseiniflalfindnusihaudungy Wy mshseny
nsiauenay wazkisauivinveulunudldfuieunuie aasnuiinisaenunsniios
syweduiusuazamdudih msiinnsduaimdeyaanmsdunivaiyanadu vsegivssaunisal
Jusu InedianumeanislunansisouimurinveanuduiusseninesyanauasAuausatunis
SuRaveuauluwthi
243 nagnsnisusziliunanisieuisiuiinezaduduiussendtsuananazady
Suiinvau
UsiiuannngAnssuuasn1skanieanvestinAnyilunm suiauoraums 031891
Twivee o waslunsaeuUiniavsenisaeuing dnus
2.5 Vinyzmsiseidsiaey nsdeas uaznislimaluladansaume
251  wansBeuifuiineznisiessideiaay msdedns waznsldmalulad
1) aunsalfimaluladansaumaiiodaaialiiinnsBeuinaentin anunsaansinm
puipdlunsUszneveinuazesrnsnufoRnuls
2) aunsnedueuavevenasimItugdnsrenndesTULT U ouInnTILde
MansveirNssueilliat1gnaes
252 nagninisaeuildiamuinisisouifuiinuznisiinssiidedaiay n1sdoans
wazn1sldmalulagansaumea
Jnfanssun1siseuslusgivinng 9 lnelinisaeaunsnuseuszgnaldinalulag
nnsdearsuazmaluladansaume LLaz‘E’JﬂmiﬁamﬂugUufuwi'm 9 luseivfiifetes Samde
govliuAstesuazinseusumslfimaluladansaume
253 nagndnisusziliunamsFeuiiuiinesnsiasziidediaay msdeas uay
nsldnalulagansauna
1) Usmillumalianisiiiaue nmsduaseiuardinseideyalagldinalulad
GREGIIG
2)  Ussiluananuansatumsesuig nseduse Tufanssusng q ﬁgﬂugmwu
YDINITLULAZNTYA

49



3.

UAv.2

WHUTILEAINTTNTEANEANMUTURAYIUNIATTIUNANSISBUSINUENEATE I8 IU
(Curriculum Mapping)
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WRUTLEAININTEANLAMUTURAYDUNINTFIUNANTTIBUSAIINENEATET18TYT (Curriculum Mapping)
@ ANUSUNAYIUNAN

O AUSUNAYIUTDY

AR - inwenmsleygn ﬁnw&:mmé’uﬁus‘ in%ﬂums'“atgsqzﬁ
2785554 v FTUINYARALAY WINAAY NN9EDENT
5187391 AMUSURAYOU wazn s gwalulag
ARG
1 1 2 1 2 1 2 1 2
010337001  I@unaAm@ATIAMNTIUALLazIAINTTY  3(3-0-6) o o o o o o o
Fuaddugs
(Advanced Chemical and Biochemical
Engineering Kinetics)
010337003  guuwamansimnssuiATidugs 3(3-0-6) ® ® ® ® ® ® ® ®
(Advanced Chemical Engineering
Thermodynamics)
010337004  szLUsuinITenINIAmINTSUATLAZNNT 3(3-0-6) ) ) ° ° ) ) ) ) )
2ONLUUNITNAADY
(Research Methodology in Chemical
Engineering and Design of
Experiment)
010337012 Usmgﬂ’]iiﬁd’]ﬂiau%’uqaﬁm%’mm 3(3-0-6) o o ® ® o °® ® ®
AMmINTTuLAL
(Advanced Transport Phenomena for
Chemical Engineering)
010337101 MNIEONLULKAZNITIATIZIAS 3(3-0-6) | L ] [ ] | O [
Ufjnsadall
(Chemical Reactor Analysis and
Design)

Z'Gure



4

AMTITH > Nnwznalayeyn | sinwsaruduius vinelunsiaszi
359U v FNINYAABUAE | LTAY N15FRENS
3187391 AMNSURAYBY wazns gwalulag
1 1 2 1 2 1 2 1 2
010337102 3MINTIUNTIUANTEN 3(3-0-6) o o ® o)
(Catalytic Engineering)
010337103  NITIATIZATIAUAAIEATAINTUIU 3(3-0-6) L L o o L o L L
AMmINTIuLAll
(Mathematical Analysis for Chemical
Engineering)
010337105  N1SALATIZRATZUIUNNT 3(3-0-6) L [ [ [ [ ] ® O [ ]
(Process Synthesis)
010337106  n1suTMsIanIslugaavnssuiail 3(3-0-6) e e ® o ® o o o
(Operations Management in
Chemical Industry)
010337108  NISUTUITIANITNTZUIUNITAY o o ) e O ) ® O o
Uaeafauaznisinszinnuides
3(3-0-6)
(Management of Process Safety and
Risk Analysis)
010337109  winnssuuazaududusznaums 3(3-0-6) ® ® O o o @) ®
(Inovation and Enterpreneurship)
010337110  NISUTUITIANITNTZUIUNITAY 3(3-0-6) o o o) o ® @) o
Uaoafbuazdwmindan
(Process Safty and Environment
Management)
010337126 Fenssunszuiunmsszaululas 3(3-0-6) ® ® O o 4 o ®
(Micro Process Engineering)

Z'Gure
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AMTITH > Nnwznalayeyn | sinwsaruduius vinelunsiaszi
238575 v FNINYAABUAE | LTAY N15FRENS
3187391 AMNSURAYBY wazns gwalulag
FASHUMA
1 1 1 2 1 2 1 2
010337127 prgysannsnszUILNISTugs 3(3-0-6) o o o ® o ®
(Advanced Process Integration)
010337189  L3osdmanzymadnuimnssy 3(3-0-6) e ® o o @) ®
NIEUIUNITAL
(Selected Topic on Chemical Process
Engineering)
010337201  szuUNIMaKUUTAIETNNIA 3(3-0-6) ® ® ® o o ®
(Multi-phase Flow System)
010337202  nszvunstasiulad 3(3-0-6) ° ° ° ° o) [
(Tribological Process)
010337203 Yapsnqudmiumeluladiugs 3(3-0-6) o o o ® o ®
(Porous Materials for Advanced
Technology)
010337204 prsuszgnsutlumaluladtugs 3(3-0-6) e e o o o o
(Advanced Nanotechnology
Applications)
010337205  nszuiumskanouaznisnlonide 3(3-0-6) L L J L 0] ]
(Pulping and Pulp Bleaching Process)
010337206  nszvaumaduleilaiaa 3(3-0-6) o o [ ° o) °®
(Recycled Fiber Processing)
010337207  3FIN3suaAL 3(3-0-6) ) ) o o o) o
(Biochemical Engineering)
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AMTITH > Nnwznalayeyn | sinwsaruduius vinelunsiaszi
359U v FNINYAABUAE | LTAY N15FRENS
3187391 AMNSURAYBY wazns gwalulag
FASHUMA
1 1 2 1 2 1 2 1 2
010337208 miaaﬂLL‘U‘ULﬂ%‘laﬂﬂﬁﬂiﬂﬁ’mﬁwuazmi 3(3-0-6) ® ® o o o ®
YYLVUN
(Bioreactor Design and Scale-up)
010337209  n1seenuuuiAIasUfnsaidmiu 3(3-0-6) o o ® [ o o) ®
nszUIUNTWEALB LT
(Reactor Design for Polymerization
Process)
010337210  mseenuuUAIBandBuALSoY 3(3-0-6) o L o o o O o
LAZIZUUNNAIUTOU
(Heat Exchangers and Thermal
Process Design)
010337211  wAlulagya 3(3-0-6) [ [ o} [ ° o} [
(Rubber Technology)
010337212  AfNIIuNOANOT 3(3-0-6) o [ o) [ ° o) o
(Polymer Engineering)
010337213 AeanssuUlasall 3(3-0-6) ® o o o o o ®
(Petrochemical Engineering)
010337214  aymeawiluiunsUszenaly 3(3-0-6) ® [ o [ [ o [
(Nanoparticle and Applications)
010337215  wlwwalulad 3(3-0-6) o o o) ® o o) °®
(Nanotechnology)
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AMTITH > Nnwznalayeyn | sinwsaruduius vinelunsiaszi
359U v FNINYAABUAE | LTAY N15FRENS
3187391 AMNSURAYBY wazns gwalulag
1 1 1 2 1 2 1 2
010337216 nazuaunsvinfalviuiand 3(3-0-6) ® ® L ® o
(Gas Purification Process)
010337223  SUUABAAREALAYRIAUNE 3(3-0-6) L L o o (@) e
(Colloid and Interface System)
010337224  dlaladuaznisuszendldanulu 3(3-0-6) | | o [ o ]
RIIGUVIEEH
(Zeolites and Their Industrial
Applications)
010337226 n3zuIuMsgaTUieTanvodeiils 3(3-0-6) ® ® [ ® o [
WU
(Adsorption Process by Porous
Solids)
010337237  wAluladiwaiaun 3(3-0-6) ) o ° ° o) °
(Plasma Technology)
010337238 wedlvafidutouuarnisinauuudilaly 3(3-0-6) o ° o ° o) o
ooy
(Complex Fluids and Non-Newtonian
Flows)
010337239 nszvIuNsiuloeniuea 3(3-0-6) | | ] | O [ ]
(Bioethanol Process)
010337240  Hugiuinensnszuanarilefivs 3(3-0-6) ° o [ o o o
(Introduction to Rheology and
Rheometry)
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AMTITH > Nnwznalayeyn | sinwsaruduius vinelunsiaszi
359U v FNINYAABUAE | LTAY N15FRENS
3187391 AMNSURAYBY wazns gwalulag
ATaunNA
1 1 1 2 1 2 1 2
010337289  3asmamizmeinumalulad 3(3-0-6) o o o o o)
NILUIUNITNER
(Selected Topic on Process
Technology)
010337301  WVEIWAIIUNALNUY 3(3-0-6) ) ) ) () o) )
(Alternative Energy Resource)
010337302 wialulaBaveafuniswmuniissdu 3(3-0-6) o o o o o) ®
(Cleaner Technology and
Sustainable Development)
010337306 Fynauarlulesluiued 3(3-0-6) * * o ® o ®
(Biomass and Biorefinery)
010337307 mspysnduasUsyndamdany 3(3-0-6) ¢ ¢ ¢ ¢ o ¢
(Energy Conservation and Saving)
010337310  wialuladiwadidoinas 3(3-0-6) o o o o o) o
(Fuel Cell Technology)
010337322  wialulading@inmn 3(3-0-6) ) ) ° ° o) °
(Biogas Technology)
010337323  wiAluladauiudzenn 3(3-0-6) o o o o o ®
(Clean Coal Technology)
010337324  Armnssutideuarnsinnis 3(3-0-6) e e o ® @) ®
(Wastewater Engineering and
Management)
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AMTITH > Nnwznalayeyn | sinwsaruduius vinelunsiaszi
359U v FNINYAABUAE | LTAY N15FRENS
5197391 ANNUSURAYOU waznsltmalulag
GAEIVNG]
1 1 1 2 1 2 1 2
010337328  waluladipdinnuseudusunisuan 3(3-0-6) e e e o o) o
\Fonadunset
(Thermochemical Technology for
Synthetic Fuels Production)
010337389 3 0IFALANIETINIAIUNS 19 TULAY 3(3-0-6) ® ® ® ® e] o
Aanaeu
(Selected Topic on Energy and
Environmental Technology)
010337901  Aneniinwus a8 ° ° ° [ ° °® o ®
(Dissertation)
010337902  Aneniinus a8 ° ° ° [ ° °® o ®
(Dissertation)
010337916  &UNUNIAINTIULAN 1(0-2-1) [ ) ) ) ) () ) ) ®
(Chemical Engineering Seminar)
010337917  dununinenfinusseaunuiUndin 1 1(0-2-1) o o ° o o °® [ ®
(Doctoral Dissertation Seminar 1)
010337918 dununinenfinusseaunufindin 2 1(0-2-1) o o ° o o °® [ ®
(Doctoral Dissertation Seminar II)

Z'Gure
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Specific
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ANTLEAIANNFNNUTIENINNANTFBUINAANTS (ELO) AUNINTFIUNAN1SITEuiNg 5
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U

)

HANTSITIUIAUNTOUNIATFIUAMYA
o/ = 1 a
FEAUYANANYILUIYIA (TQF)
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1.1
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3.1
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4.1
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5.1
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3.2
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2.1

ELO 8
52

ELO 9
2.2

1. FUANSTINIINGIIN

1.1) awnsasndudinlaedilinusssy
35551 AUN1TUTENDUBITNUALWRIUI
AUAININUITEB 1985198 TALANIUNAN
URURALAZITIVIUTTAINITN
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o/ = 1 a
FEAUYANANYILUIYIA (TQF)

ELO 1
1.1

ELO 2
3.1

ELO 3
4.1

ELO 4
4.2
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5.1

ELO 6
3.2

ELO 7
2.1

ELO 8
52
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2.2
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4.1) annsndmufiRnudunaoe filu
unumamzanudufihuaznsiduday

TuavanvinuarANuaIena1eveITERy
Admmgfluavindn

4.2) @wnsadoansldognedivssdniamuas
nlaluvduniimngausiesuuuuiifang
Falau Wiialauwazdansuiuaniunisally
ANTWRIUNIVDIFIALLAZUTZINATIR

5. nwelun1sAs1TMBIRaY N5
fad15 waznsldwaluladansauwme
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NaN13138u3NA1ANIS (Expected Learning Outcomes: ELO) ¥aeangnsgsnaiun

M15I9ARS ELO UaInguin iug umaleingsy nquinninmaicinssuiaiiuagngiiviaonianizniu

ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 | ELOT7 | ELOS8 ELO9
38397 TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 3.1 4.1 4.2 51 32 2.1 5.2 2.2
010337001  qauwam1anIAmINTINATLasIAINTY 3(3-0-6) | @ o o o o
Fuadduge
(Advanced Chemical and Biochemical
Engineering Kinetics)
010337003  gamnaransimnssmAiitugs 3(3-06) | @ ® ® ® ®
(Advanced Chemical Engineering
Thermodynamics)
010337004  szLU8UITIEMINIAINTIULALILAZNT 3(3-0-6) | @ o o ) o
BNLUUNITNARBY
(Research Methodology in Chemical
Engineering and Design of Experiment)
010337012 ﬂi’]ngmiiﬁmdauéﬂguqqﬁm%’mm 3(3-0-6) | @ o ® o ® °® °®
AnTsuLAL
(Advanced Transport Phenomena for
Chemical Engineering)
010337101 N5EENUUULAZNIT AT IZRIATDS 3(3-0-6) | [ ] L ] L [
Ufnsnliadl
(Chemical Reactor Analysis and
Design)
010337102 3rINIIUNTIIURNTEN 33-06) | @ ® o o o

(Catalytic Engineering)
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ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 | ELO7 | ELOS8 ELO9
87397 TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 3.1 4.1 4.2 51 32 2.1 5.2 2.2
010337103  NITIATIZATIAAAAIEASAINTUIIU 33-06) | @ ° o o ® o
AINTIAL
(Mathematical Analysis for Chemical
Engineering)
010337105 MIFUATIZANTZUIUNS 3(3-0-6) o [ ] [ ] o [ ] [ ] [
(Process Synthesis)
010337106  NSUTMTINNTSIUEAAMNTTULAL 3(3-06) | @ ® o ® o o ®
(Operations Management in Chemical
Industry)
010337108 AFUTMITIANITNTLUIUNITAIY ] [ ] ] ]
Uaenfuuaznsiiaszsiniudes
3(3-0-6)
(Management of Process Safety and
Risk Analysis)
010337109  winnssuuazaududsznauns 3(3-0-6) ® ° ® ® ®
(Inovation and Enterpreneurship)
010337110  AIFUTMITIANITNITZUIUNITAIY 3(3-0-6) o ® o o o
Usondbuazdmindey
(Process Safty and Environment
Management)
010337126  Armnssunszuaunsszaululag 3(3-0-6) | @ ® o o o
(Micro Process Engineering)
010337127 migimﬁmiﬂismumisﬁgmﬂ 3(3-0-6) J ] [ [ ]

(Advanced Process Integration)

FALCIENS
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ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 | ELO7 | ELOS8 ELO9
87397 TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 3.1 4.1 4.2 51 32 2.1 5.2 2.2
010337189 Sosmanzymeinuiemngsy 3(3-0-6) | @ o ® ® ®
NIEUIUNITAL
(Selected Topic on Chemical Process
Engineering)
010337201 JEUUNS MakuUvaneInne 3(3-0-6) | @ ® o o ®
(Multi-phase Flow System)
010337202  nszvaumslasiulad 3(3-0:6) | @ o o o o
(Tribological Process)
010337203 ga%muﬁw;mmiuiag%uqq 3(3-06) | @ ® ® ® [
(Porous Materials for Advanced
Technology)
010337204 nsUssgndunlumeluladdogs 3(3-0-6) | ® ® ® [ ® [
(Advanced Nanotechnology
Applications)
010337205  nsvuaumskambouaznisrlonide 3(3-0-6) o o o o o
(Pulping and Pulp Bleaching Process)
010337206  nszvumsduleslefa 3(3-0-6) ° ° ° [ [
(Recycled Fiber Processing)
010337207  3AIN3IuTWAL 3(3-0-6) o o o o o
(Biochemical Engineering)
010337208 miaaﬂLLUULﬂ%@dﬂﬁﬂizﬁ%qmwLLaxms 3(3-0-6) L o [ [ ) [ [ ) [

VYYVUIN

(Bioreactor Design and Scale-up)
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ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 ELO7 | ELO8 ELO9
78791 TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 3.1 4.1 4.2 5.1 3.2 2.1 5.2 2.2
010337209  mseenkULIAIosUfnTAldMTU 3(3-0-6) ® o ® o ® o
nszvIuNsWedlus LSt
(Reactor Design for Polymerization
Process)
010337210  MIsPRNLUUIASaniUABuALS Y 3(3-0-6) L L L o L o o
LAZIZUUNAINTOU
(Heat Exchangers and Thermal
Process Design)
010337211  wiAlulageny 3(3-0-6) ° ° ° [ ° °
(Rubber Technology)
010337212  AFNIINWOALLDS 3(3-0-6) o ® [ ° ) °®
(Polymer Engineering)
010337213 Aeanssudingadl 3(3-0-6) ° [ ° ° °
(Petrochemical Engineering)
010337214  synAuluiunIsUsEYNAly 3(3-06) | ® [ [ [ [
(Nanoparticle and Applications)
010337215  wluwmealulad 3(3-0-6) o ° o o °
(Nanotechnology)
010337216  nswvrunsvinfngliuians 3(3-06) | @ ® ® ® ®
(Gas Purification Process)
010337223  syuUADARBUALATHIAUNE 3(3-0-6) o ° o ® ®
(Colloid and Interface System)
010337224  Flaladuarnisuszendldanuly 3(3-0-6) e o o o o °

E!G]ﬁ’mﬂiill
(Zeolites and Their Industrial
Applications)
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ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 ELO7 | ELO8 ELO9
78791 TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 3.1 4.1 4.2 5.1 3.2 2.1 5.2 2.2
010337226 nszuIuMIRAdUTIETanUeuTsiiil 33-06) | @ ® L L [
WU
(Adsorption Process by Porous Solids)
010337237  Aluladwanaun 3(3-0-6) o o o ® [ °
(Plasma Technology)
010337238  wedlvafidudeunasmsinauuuiilyile 3(3-0-6) o ® o o o
Mlatleu
(Complex Fluids and Non-Newtonian
Flows)
010337239 nszvaunsiuleleniuea 3(3-0-6) L ® o o ®
(Bioethanol Process)
010337240  Wugwinensnsvuauayiledivs 3(3-0-6) | @ ® ® ® ®
(Introduction to Rheology and
Rheometry)
010337289  \Sewdmanzymwinumalulad 3(3-0-6) | @ ) ) ) )
ATEUIUNITNER
(Selected Topic on Process
Technology)
010337301 WASINENIUNALNY 3(3-0-6) L [ L L [
(Alternative Energy Resource)
010337302 wealulaBazenfuniswauniidsdu 3(3-0-6) | @ [ ) ) )
(Cleaner Technology and Sustainable
Development)
010337306 Faynauarluledliiued 33-0-6) | @ ® o o o ®

(Biomass and Biorefinery)
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ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 ELO7 | ELO8 ELO9
78791 TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 3.1 4.1 4.2 5.1 3.2 2.1 5.2 2.2
010337307 nseusnYuwazUTEndandany 3(3-0-6) o o ® ® ®
(Energy Conservation and Saving)
010337310 weluladwaditomnas 3(3-0-6) () [ ) ) °
(Fuel Cell Technology)
010337322 wialuladfingdiniwm 3(3-0-6) o [ o [ [
(Biogas Technology)
010337323  wAluladaiuiiuazein 3(3-0-6) ) ) ) ) )
(Clean Coal Technology)
010337324  Srnssutdeuasnissanis 3(3-0-6) o L o o o
(Wastewater Engineering and
Management)
010337328  wialulagialimusoudmiunisuas 3(3-0-6) ) [ ) ) °
\Foinadunse
(Thermochemical Technology for
Synthetic Fuels Production)
010337389  L309@MAaNIZyWUNE N LLAL 3(3-0-6) [ o [ ) () ()
Aandon
(Selected Topic on Energy and
Environmental Technology)
010337901  3ne1dwus 48 o o o [ [ [ o °
(Dissertation)
010337902 Ane1dnwus 48 [ o [ [ [ °
(Dissertation)
010337916  @UNUNIAINTTULAL 1(0-2-1) ) ) ) o ) ()

(Chemical Engineering Seminar)
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ELO1 ELO2 ELO3 ELO4 | ELOS ELO6 | ELO7 | ELOS8 ELO9
518391 TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 3.1 4.1 4.2 51 3.2 21 5.2 2.2
010337917  dunuIneniinusszaunufinia 1 1(0-2-1) [ ° ° ° ° °
(Doctoral Dissertation Seminar I)
010337918 dunuIneniinusszaunufUnidin 2 1(0-2-1) [ ° ° ° ° °

(Doctoral Dissertation Seminar II)
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(Multi-Phase Flow Systems) (Multi-phase Flow System)
010337202  AszuIuNskesiulad 3(3-0-6) | 010337202  nszuuMsasiulad 3(3-0-6)

(Tribological Processes)

(Tribological Process)
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disein 010337203 Fangnyudmsuimeluladiuas 3(3-0-6)
(Porous Materials for Advanced
Wia51e37 010337204  Technology) 3(3-0-6)
miﬂizmﬁm‘[umdu‘la@%m
(Advanced Nanotechnology Appllca‘uons)
010337205  nszuIuNsHAmdawasn1snlende 3(3-0-6) | 010337205 nszuuNsHAndeuarnisrlenide 3(3-0-6)
(Pulping and Pulp Bleaching Process) (Pulping and Pulp Bleaching Process)
010337206  nsyuaumsdulesleida 3(3-0-6) | 010337206 nszvaumsiduleslufa 3(3-0-6)
(Recycled Fiber Processing) (Recycled Fiber Processing)
010337207  AfnIsuTAll 3(3-0-6) | 010337207  AFATTUFIAL 3(3-0-6)
(Biochemical Engineering) (Biochemical Engineering)
010337208  NN30BNLUUEIUGNIUTINNLALNITVE8VUN 3(3-0-6) | 010337208 NI0BNLUUEUGNIITINMLELNITVE8VUN 3(3-0-6)
(Bioreactor Design and Scale-Up) (Bioreactor Design and Scale-up)
010337209  mseenuuudsufnsallunszurumswedwelsiedy  3(3-0-6) | 010337209  mssenuuuiUfmsaldwiunssUIMeAmElsRY  3(3-0-6)
(Reactor De5|gn for Polymerlzatlon Processes) (Reactor Desngn for Polymenzahon Process)
010337210  NN908NRUUASeaNURsUALSaURAZIZUY 3(3-0-6) | 010337210  nNT0BNRUUATeILanUAUAINLSeURAZIEUY 3(3-0-6)

vmmmsau
(Heat Exchangers and Thermal Process Design

mmmmau
(Heat Exchangers and Thermal Process Design)
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010337211  wiAluladens 3(3-0-6) | 010337211  wAluladens 3(3-0-6)
(Rubber Technology) (Rubber Technology)

010337212 Amnssulwdwes 3(3-0-6) | 010337212 AMINTIUNAWUDS 3(3-0-6)
(Polymer Engineering) (Polymer Engineering)

010337213 Aanssutlnsiall 3(3-0-6) | 010337213 AanssuUlnsall 3(3-0-6)
(Petrochemical Engineering) (Petrochemical Engineering)

010337234  walulageyniauily 3(3-0-6) ARSI
(Nanoparticle Technology)

518397 010337214  aynAwIluiUNIsUENALY 3(3-0-6)
(Nanoparticle and Applications)

010337215  wiluwalulad 3(3-0-6) | 010337215 uiluwalulag 3(3-0-6)
(Nanotechnology) (Nanotechnology)

010337216  n3zvumsvhinalvuIans 3(3-0-6) | 010337216 nsvvrumsneliuigus 3(3-0-6)

(Gas Purification Process)

(Gas Purification Process)
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010337223  AeaasuALazduUmDsLHY 3(3-0-6) | 010337223  AeARRYALALDULRB LYY 3(3-0-6)
(Colloid and Interface) (Colloid and Interface)
010337224  Floladwaznisussandldanulugnainnssy 3(3-0-6) | 010337224  &laladuaznisuszyndldaulugaamngsy 3(3-0-6)
(Zeolites and Their Industrial Applications) (Zeolites and Their Industrial Applications)
010337236  mIgaduseianuesdenisnyu 3(3-0-6) ARSI
(Adsorption by Porous Solids)
51E37 010337226  nszuIuMIgaduseianuesdsntsnyu 3(3-0-6)
(Adsorption Process by Porous Solids)
010337237  walulagwaiasn 3(3-0-6) | 010337237  nAlulagwaiaain 3(3-0-6)
(Plasma Technology) (Plasma Technology)
010337238  vedlvafidudeuwarmsinauuuiiledlndeu 3(3-0-6) | 010337238  vedlvafidudeunaznisanuuildlefolmdon  3(3-0-6)
(Complex Fluids and non-Newtonian Flows) (Complex Fluids and non-Newtonian Flows)
010337239  nsyuunsiulelenuea 3(3-0-6) | 010337239  AszvuNsiulaleyuea 3(3-0-6)
(Bioethanol Process) (Bioethanol Process)
NTHEaRet 010337240  flugnuinennanseuaunayilofini 3(3-0-6)
(Introduction to Rheology and Rheometry)
010337289  \Zosfnnizmemumaluladnssuiuniswas 3(3-0-6) | 010337289  \SosAnanizymssumnaluladnssuiuniswan 3(3-0-6)

(Selected Topic on Process Technology)

(Selected Topic on Process Technology)
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nguivunaluladwdsaunardundey nguivunaluladwdsaunardsuandey
010337301  LWRAWAIIUNALNUY 3(3-0-6) | 010337301 UAEINEITUNALNY 3(3-0-6)
(Alternative Energy Resources) (Alternative Energy Resource)
010337308  wAluladaLe1nkaEnN15aNUULTINLIA 3(3-0-6) Pk
(Cleaner Technology and Eco-design)
iai57637 010337302 waluladazenfunswauiid iy 3(3-0-6)
(Cleaner Technology and Sustainable
Development)
iai57637 010337306 Frnauarlulesluwe’ 3(3-0-6)
(Biomass and Biorefinery)
010337329  nszuunsialasladatung 3(3-0-6) Fn1839
(Biomass Hydrolysis)
010337307  n1seusnukarUsEndandany 3(3-0-6) | 010337307  m1seusnuLazUsendandsanu 3(3-0-6)
(Energy Conservation and Saving) (Energy Conservation and Saving)
010337310  waluladiwadidomnas 010337310 weluladwad domnas 3(3-0-6)
(Fuel Cell Technology) (Fuel Cell Technology)
010337322  walulagiedanm 3(3-0-6) | 010337322 walulagigdinw 3(3-0-6)
(Biogas Technology) (Biogas Technology)
010337323  walulagauiiudzein 3(3-0-6) | 010337323 walulagauituagonn 3(3-0-6)
(Clean Coal Technology) (Clean Coal Technology)
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010337324 %'miimf%ﬁml,asmﬁmmi 3(3-0-6) | 010337324 ﬁmﬂismﬁmﬁmmzmﬁmmi 3(3-0-6)
(Wastewater Engineering and Management) (Wastewater Engineering and Management)

010337328 wiluladiniinnudoudniuniswandomas 3(3-0-6) | 010337328 weluladiaiinudeudmunisnandemas 3(3-0-6)

FuATen fFuasen
(Thermochemical Technology for Synthetic (Thermochemical Technology for Synthetic
Fuels Production) Fuels Production)
010337389  i3asfmamzvmesumeluladngauuas 3(3-0-6) | 010337389 Sosfnamemeunaluladndanunay 3(3-0-6)

daundo
(Selected Topics on Energy and

Environmental Technology)

daundou
(Selected Topics on Energy and

Environmental Technology)
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