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(Research Methods in Chemical Engineering)
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(Advanced Transport Phenomena)

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

01202513 ﬂﬂimmam%ﬁﬂguqqmﬁmﬂﬁumﬁ 3(3-0-6)
(Advanced Mathematics in Chemical Engineering)

01202541 Amnssuufisenaiitugs 3(3-0-6)

(Advanced Chemical Reaction Engineering)
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01202591 e 0gUITIVYNIIAINTTULAL] 1(1-0-2)

(Research Methods in Chemical Engineering)
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01202521 NTAATIZRUAZNNITINABINTZUIUNT 3(3-0-6)
(Process Analysis and Simulation)

01202522 nsUftRnsanelouliansy anufeusasinadugs  3(3-0-6)
(Advanced Momentum, Heat and Mass Transfer Operations)

01202523 nsmIvANNsEUIUNsLngldmauiinnes 3(3-0-6)
(Computer Process Control)

01202524 m'ﬁ‘mﬂ'ﬂmmzﬁqmmﬂszmumimqLﬂﬁ 3(3-0-6)
(Chemical Process Optimization)

01202525 N199NLUULASUIEIUNANIZUIUNTT 3(3-0-6)
(Chemical Process Evaluation and Design)

01202526 NIRLATIZTANTZUIUNTS 3(3-0-6)
(Process Synthesis)

01202527 LLu’Jﬁﬂﬁu;ﬂ:’luiumﬁaaﬂLLUUVI’]ﬁﬂ’Jﬂﬁ@JLﬂﬁ 3(3-0-6)
(Chemical Engineering Conceptual Design)

01202531 Festlagiumdimnssuai 3(3-0-6)
(Current Topics in Chemical Engineering)

01202543 nsseUfiseIIsiugUssynd 3(3-0-6)
(Applied Heterogeneous Catalysis)

01202551 AMINTIUTAL] 3(3-0-6)

(Biochemical Engineering)
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(Biological Waste Utilization)
iswgiavyuisulazimaluladaifuous

(Circular Economy and Low Carbon Technology)
wialulagazeiakazn1suseiliuinansain

(Cleaner Technology and Life Cycle Assessment)
ndnmsvesimnssudeaimasdanin
(Principle of Biofuel Engineering)
Amnssunedieitugs

(Advanced Polymer Engineering)
NSMUUASNYULLANIZVDINDALNDS

(Polymer Characterization)
Aenssuufizenediues

(Polymer Reaction Engineering)
NMTIATIERaN Y YRITaAUILY

(Nanomaterial Characterization)
wialuladAdviadmiuimnail

(Digital Technology for Chemical Engineers)
Souangmaimngsuad

(Selected Topics in Chemical Engineering)

Ugymiiiee

(Special Problems)
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ANB5UYII8IY

inngmmin'ﬁdwiau%guqa 3(3-0-6)
(Advanced Transport Phenomena)

Basmdmevvestlymnisaeleuszuumuay Seiinszurunsaeleuaes
siavsennnindetundousu msselouluanmzufufuazaniizasia n1sgew
Tuudiu mnNSoukazaIn

Methods of solving transport problems. Coupled system where two or
more transport processes interact. Unsteady state and steady state transport.
Momentum transfer. Heat transfer, and Mass transfer.
qmwwamam%ﬁmnﬁmﬂﬁ%uqq 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)

gruvmamansidinatadn sruuLarAunndon NEwULarSunIATIITENING
M wazanufou msUszendlingteinilduszuulauazssuule aussougdoundy
mmé’fmﬁuﬁ‘wquwwamamﬁﬂmmiu‘%qwé warYDINANANAALNALAZLATDVING
FansveNuR

Principle of classical thermodynamic concepts. System and its
environment. Energy with work and heat interactions. Application of the first law
for closed and open systems, reversibility, thermodynamic relations of pure
materials and mixtures, phase and chemical equilibria. Thermodynamics of

surfaces.

ﬂn’imﬂ'}am%%gugww’iﬂ'anismﬂﬁ 3(3-0-6)
(Advanced Mathematics in Chemical Engineering)
n1saseaunIsnndaeansuazn1skidymimissnulsngnisalanslau
AmnssuUfiisenad wardymimesiuimnsanadidug Ingldnadaaunisoyiug
ansiy aun1seyiustos TUszIuA uasmadaveadinmanitugedu o
Mathematical formulation and solution of problems drawn from
transport phenomena, chemical reaction engineering, and other typical
chemical engineering problems employing ordinary or partial differential

equations, approximation methods and other advanced mathematical

techniques.
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N159LATIZRLAZNITINADINTZUIUNT 3(3-0-6)
(Process Analysis and Simulation)
M53LATELATNTES UL A IASInATanSYeInNTTUILAMSIGLAT e
TudnfiAeriunginssuanmeasi wazangnatn nisldnoufinnesuazaenduag
d1593UNNUNIITIIR0INTLUIUNG
Analysis and formulation of mathematical models of chemical processes
for steady-state and dynamic behavior. Use of computer and packaged software

for process simulation.

nsUftansaeleulumudy Anudeuuazuiatugs 3(3-0-6)
(Advanced Momentum, Heat and Mass Transfer Operations)

atneenansvetivauaznisuszand Usingnisalvesnisivag ammi%’uqmq
nslna veslnaniindnlaildluvie nslvaduduundlugunsnioudseaslva gunsal
Tuszdugamnssiléindnsnslua in3esaniudsunnufoulussiugnaivnssy
msunsuazmsmelownaseninana madielounuuineg msuftRnisvesgunsali
fanududou n1suszendauilunsyuiunsenannssy

Fluid statics and application. Phenomenon of the flow. Advanced
equations of flow. Incompressible fluid in pipe. Thin film flow inside equipment.
Industrial flow meters. Industrial heat exchanger. Diffusion and mass transfer
between phases. Integration of transfers. Operation of complicated equipment.

Application of the knowledge to industrial processes.

n1sAuANNIzUIUMsLagldaaunmas 3(3-0-6)

(Computer Process Control)
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madasuRivianaialedugs Funeuitaiunuuardoasuuuidaiaies
wlasdyaasznineeunasniuAidvialnsivdiees A1n1Len3Idty LazszuugIy
Lulaspouiialaas SLUUNITAIVANKUUNTENY NYBHNITAIVAN N1TOBNLUUTEUY
muaulagldnauiiames

Advanced real-time digital techniques. Digital communication and
control algorithms. Analog-to-digital and digital-to-analog converters. Data

acquisition technique and microcomputer-based systems. Distributed control

system. Control theory. Computerized control system design.
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NIANMAENEAVIINTZUUNITNIUAL 3(3-0-6)
(Chemical Process Optimization)

N13ALEUNITHATNITAIVANNTEUIUNTAT N1TaTIelenty TngUuseasAns

A

memngigavesiliduilififouludsdu msmanmnefianvesdgmifiteuly
tadu Bnsuidgmilaglilusunandadu warlidudadu mamemngigelag
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Operation and control of chemical processes. Formulation of objective
functions. Optimization of problems with constraints. Methods for solving
problems using linear and nonlinear programming. Graphical optimization.

Regression analysis. Global optimization.

N1590NLUULAZUSLIUNANTZUIUNSG 3(3-0-6)
(Chemical Process Evaluation and Design)

nsldmenfinmesdisluniseonuuuujiAnisanizmiing indesufnsaiin
Larlse91UgnaIMNITULAYTIN NISANYISN¥AENITNIUYDINTBUIUNITLAL N3
sonuuuiieliiawansalunisihnugsaaduanuvasads anudedeld nng
AIUAN

Computer-aided design of unit operations, chemical reactors and
integrated plants. Operability characteristics of chemical processes. Design for

optimum operability safety, reliability, control.

NM5AUATITRNTZUIUNS 3(3-0-6)
(Process Synthesis)

N13a319HUYIANTEUIUNT S8iT8UTTAUTTUULATEYIENTLUIUNNT NYNIT
Jusunu msfumuaznisindulaiiensiatanunim nmsussgnadmiussuudy
AAAZNITUINGIUNGY N15V11AEU N157T2E N1THENEIT wazwiugd
AsTUIUMSHIVAA NsUSUUTUNU ez Us¥aNSAMUDIQUVNARMIANS

Flowsheet invention. Systematic methods for devising chemical process
networks. Representation, search strategies and decision rules, measures of
quality. Application to energy recovery and power systems, refrigeration,

evaporation, separation sequences and total flowsheets. Thermodynamic

efficiency and flow sheet improvement.
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LLuaﬁmﬁugm’Lumsaanqumﬁmniimﬂﬁ 3(3-0-6)
(Chemical Engineering Conceptual Design)
LUAAnkAZTURaUNTEENLUUTS I ILLAZN TEUILNSHANNITIAIN T3 ULAT
LUUTIABIN NANAAIANSHAENITATUANYBINTFUIUMINITIAINTTUAT N158DNIUY
gunsalnImINTsuLALl
Concept and procedure for plant design and chemical engineering
production process, mathematical modeling and control of chemical

engineering process. Chemical engineering equipment designs.

Fastlagtiumeiainssuiadl 3(3-0-6)
(Current Topics in Chemical Engineering)
Festagtumaimnssuailuszduiggiln Wdedeadasundadluluusiay
ANANISANYI
Current Topics in chemical engineering at the master’s degree level.

Topics are subject to change each semester.

Aranssuufisenaidugs 3(3-0-6)
(Advanced Chemical Reaction Engineering)

waAnssunslvavesvesinaluadesufnsaliall mnauvesveslva Uiizen
senitvvesluaiueunia U§Aseseninsvesluanuveslualiseinisissvesds
UfRTe M duvesuds msidouvesiussfizen

Flow behavior of fluid in chemical reactors. Mixing of fluids. Fluid-particle
reactions. Fluid-fluid reactions. Catalytic reaction of solid catalysts. Deactivation
of catalysts.
n1sLsaUisenIdawuguszand 3(3-0-6)
(Applied Heterogeneous Catalysis)

NANN19LIUATENIISRUT  ANUULLANILNINIEATNUALLATVDIAILTS
U381 NseenuwuLkazAaLUIHRILIALIIUAATEY N1snTeudnsaufisen n1s
ATIERANYULLANIENIIN18ANLAZLATVOIALTIUNATEINITUTEYNALTS

QAAMNTIUVRIRNIIUGNTEN
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Principle of heterogeneous catalysis. Physical and chemical
characteristics of catalysts. Design and modification of catalysts. Catalyst
preparation. Analysis of physical and chemical characteristics of catalysts.

Industrial applications of catalysts.

AINTINY AL 3(3-0-6)
(Biochemical Engineering)

N15UTEENANTEUIUNITTIUATNNOAAIMNTTU FAUNAAIANTVBINITAULATDY
AUNIILUUTIADINNANAAIAN SVBITEULTININ LWaduarNISTAulAvaaeas o9
Ufnsnitanmuazniseanuuy viquivesniaifulavesgiunisuagmamsdss e
nsvilvindnSariuzans

Applications of biochemical process in industry. Kinetics of microbial
growth. Mathematical model of biological system. Cell and cell growth.
Bioreactor and design. Theory of microbial growth and cultivation. Purification

units.

n5ldUszlavdaIN VB IRABNITINN 3(3-0-6)
(Biological Waste Utilization)

nslduselevivends vienanassliainanaIvnssudiall wagenaInnssy
3u 9 Tnenszuiunsmneildnd maed wasdann

The utilization of waste or by-product from the biochemical and other

industries by physical, chemical and biological processes.

Lﬂiﬂgﬁ%wguﬁﬂuumLﬂﬂiuiaﬁﬂﬁuauﬁﬁ 3(3-0-6)
(Circular Economy and Low Carbon Technology)
Lﬂﬁiﬁgﬁwguﬁau AelTaUNIZaN mil,ﬂasjut,mmaquﬁmmﬁ WUIAARABATINT
Fin Usgdnsamnislandneinsuaznisdnnisueads waluladiuasun1suous
o U o 6V A ¥ L4
dnsugnamnssy nsthisseunsyanluliuselowl

Circular economy. Greenhouse Gas. Climate Change. Life Cycle Thinking.
Resource efficiency and waste management. Low Carbon Technology for

industrial processes. Greenhouse gas utilization.
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walulagazaiauaznsusslivigansyin 3(3-0-6)
(Cleaner Technology and Life Cycle Assessment)
szuunMsdanisiuduandey ndnnisveanaluladazenn n1sanuaiui
widsiuiln msUszliuidnstinuazinnsguiiiendes nietsuanidsunade
wiAlulagiug N1509NBUUNERSuTLazNTaUNINAMTlnAGnTUATYEAT
Environmental management systems. Principles of cleaner technology.
Pollution Prevention. Life cycle assessment and its application. Mass exchange

network using pinch technology. Eco-design for product and process.

wanNsvaIANssUTaIA TN 3(3-0-6)
(Principle of Biofuel Engineering)

MMV TURBINEITIN N TAnaLasToINEITIA M HANTYNUN
AanAeNTBUTBINAITINN NE1UTINNRLEINmAlLTaEN T A LUUS LAY
uardugs Womdsdaninannissin welulaBniswandmsvluTefisa luleiem
uea lulewna wazlulalalasiau

Principle of biofuel engineering, Biomass and biofuel, Environmental
impact of biofuel. Bioenergy from conventional and advanced biotechnology.
Biofuel from fermentation. Production technology for biodiesel, bio-ethanol,

biogas, and bio-hydrogen.

AranssuwaAluastug 3(3-0-6)
(Advanced Polymer Engineering)

NIRRT TaANRRINRT 5ITUVIININAT  KATNISNNETINFITUVRINDE
Wwes aruduiussenindasiaiieameiiwasivanaudiinimiuninuiau
namans Lallniiuazuas N19iANRANe o dnsudagnedues wdnn15ved
ﬂﬁzuauﬂWiﬁuEUquwaaLua§ NANN1TVRINITOBNRUUNIILATIATIE UagHAn o
NNFDT

Development of polymer materials. Chemical nature and state of
aggregation in polymers. Relation of structure to thermal, mechanical, chemical,
electrical and optical properties. Additive for polymer materials. Principles of

the processing of polymers. Principles of product and structural design.
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NNSNNUUABNYULANIZYDINDALNDS 3(3-0-6)
(Polymer Characterization)

1A59a5191899001A09 N8 FLUDT KUUTIARIDILILANANDALUDT NU VDI
ansavanenedimed wedalunmsmiiniinluananedwed malianismaiulszney
lALUBLNDS wazAllANTIATIZRlALTEN1ITNINANTOULAZ YNNG

Polymer microstructure. Models of polymer molecules. Theory of
polymer solutions. Techniques for determination of polymer molecular weight.
Techniques for determination of comonomer composition. Thermal and

mechanical analysis techniques.

ArNssuUHizewediues 3(3-0-6)
(Polymer Reaction Engineering)

WIANNIIMINIIUNDANDS NaNN1vaRmNIsUUATeMedwes n1siin
wodesuuutunaruuvasly nsiinnediwedsan nszuILAINIsIinweaLLeS
i@lusnmuemneduesuavnsidey

Concepts in polymer engineering. Principles of polymer reaction
engineering. Step-growth and chain growth polymerization. Copolymerization.

Polymerization processes. Polymer stability and degradation.

N153ATIZRANBAILYBITAAUILY 3(3-0-6)
(Nanomaterial Characterization)

n1sduunamaney audidadasairneneniniaziaivesiaguily
wazfnsaRAsen wellan1iesen auﬁ’ammLﬂuﬂim-Luauuﬁuﬁwaﬁaauﬂu
wazsaisen dnenazesrUsenouvedianuilulaziilssuizen anudunus
YoaUsEanEnmiulAsEiaeiuseUfizen nsdifinwm

Characterization, structural, physical and chemical properties of
nanomaterials and catalyst. Analytical techniques. Acid-base properties on the
surface of nanomaterials and catalysts. Phase and composition of
nanomaterials and catalysts. Relationship of catalytic performance and catalyst

structures. Case study.
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wialulagfaviagiuiuiAansadl 3(3-0-6)
(Digital Technology for Chemical Engineers)

Y

gRaEvnTIN 4.0 Madsullamsidvialugnamnssuiadl uuudiassdasia
wazhuudtaeualoululanfivia N1591899N58UIUNITNINQAFINNTTY
Jyrusgiivguaznisidauluiaminssuall n1siasienideya n19ieusves
iwsesinsuaznsldauimnssuedl msGeuiidednuazmsldaulimnssuad

Industry 4.0. Digital transformation in chemical industries. Digital models
and digital twin. Industrial process simulation. Artificial intelligence and
applications in chemical engineering. Data analysis. Machine learning and

applications in chemical engineering. Deep learning and applications in

chemical engineering.

52, 08UITINI9IAINTTULAL 1(1-0-2)
(Research Methods in Chemical Engineering)

nanazszlUyuIsIT8n193IAINTIULAL m'ﬁLﬂiﬂsﬁ{]@mlﬁaﬁmumﬁasﬁa
NUITY miiwiw%’azﬂaLﬁamimal,t,mumﬁ%’s AIMUUABEIaTATA N3
ATILA N1sulana Lagn1sINTAINANISTINY ﬂ’]ﬁﬁﬂﬁ’ﬁ?ﬂﬁﬂlﬂ@ﬂ?ﬁﬁ’]LﬂUSIUﬂWS
UsyuasnsAiun

Principle and research methods in chemical engineering, problem
analysis for research topic identification, data collection for research planning,
identification of techniques. Analysis, interpretation and discussion of research

result; report writing for presentation and publication.

Foaaniemadnnssuad 1-3
(Selected Topics in Chemical Engineering)
L%"ENLawwzmﬁmﬂiiumﬁiuizﬁw%@fmiw dedonddsuntaluluus
arNIANIIANY)
Selected topics in chemical engineering at the master’s degree level.

Topics are subject to change each semester.
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duuun 1
(Seminar)
mMsynauswareduTemderiuiaulamdmnssued lussdulSyaiv
Presentation and discussion on current interesting topics in chemical

engineering at the master’s degree level.

Ugyniie 1-3
(Special Problems)

a

nsAnwIAuAIIMIIAInTsILAdsEAuUS Iy wasiSousoadoudu
$7897U
Study and research in chemical engineering at the master’s degree

level and compile into a written report.

Inetiwus 1-36
(Thesis)
AelusyiuuSaaln wazSouSsadouduinednus

Research at the master’s degree level and compile into a thesis.



