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(Advanced Transport Phenomena)
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(Advanced Mathematics and Modeling for Chemical Engineering)
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(Advanced Chemical Engineering Thermodynamics)
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(Advanced Chemical Engineering Kinetics)
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(Chemical Reactor Analysis and Design)
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(Catalytic Engineering)

010337103 wialulagnshenais 3(3-0-6)
(Separation Technology)
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(Advanced Process Control)
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(Process Synthesis)
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(Selected Topic in Chemical Process Engineering)
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(Multi-phase Flow System)
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(Tribological Process)
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(Colloid and Interface)
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(Membrane Technology)
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(Biochemical Engineering)
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(Bioreactor Design and Scale-up)
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(Reactor Design for Polymerization Process)
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(Polymer Engineering)
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(Advanced Mineral Processing)
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(Gas Purification Process)
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(Selected Topic in Process Technology)
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(Alternative Energy Resource)
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(Energy Transformation)
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(Energy Conservation and Saving)
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Uiﬂﬂgﬂﬂiiﬁdﬂﬂiau%uqq 3(3-0-6)
(Advanced Transport Phenomena)
deuneu  : TeeauiiureuvesnIAIn
Prerequisite  : Department Permission

wannsnsanglenluudy mnufounaziig nsivuanuautfnisatelou n1seysnyuia luuudy
wazndamlumslvauuunudsusazuuutuwniussduganssml aumsmaivasunlasdmiussuumany
oaiUszney madneleussuinvaesinnia nquiidureunn gaumssmidmiussuugamgdiae syuy
gampiilinsiiuayszuuvangsaduszney

Fundamentals of momentum, heat and mass transport; determination of transport properties;
conservation of mass, momentum and energy in laminar and turbulent flow in microscopic
approach; equations of change for multicomponent systems; transport between two phases;
boundary layer theory; macroscopic balance for isothermal, nonisothermal and multicomponent
systems.

m‘immam%%uqaLLazLLUUﬁi’ﬂaaﬁmﬂﬁmmﬁ 3(3-0-6)
(Advanced Mathematics and Modeling for Chemical Engineering)
Indedunen  : lngAnuinTeUYIN1AIY
Prerequisite  : Department Permission
wialalumsivualazuidgmednmansniadmnsuad MINRILILUUS eI sTUILM AT T

v
=

Jutunauasiituiunm aumadseyiussusuiings Sufuiiasmardusulag aumsidseuiusidadu
JymenGususasdgmamouinn mauitymlneisidfinneiuarisidsiiaresszuvanadseyius
WBNgLazNmes S1Udiou ssuvanmMadudunazannslilady nsulatanUat WBITEtn
Mathematical skills for constructing and solving chemical engineering problems, systematic
development of steady-state and dynamic models of chemical processes, ordinary differential
equations, partial differential equations, initial and boundary value problems, analytical and
numerical methods of differential equations, matrix and vectors, complex algebra, system of

linear and non-linear equations, Laplace transform, statistical methods.

Qmmwamamﬁmﬂﬁimmﬁ%uqn 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)
deiunen  : TeeanuiiureuvesnInInn
Prerequisite  : Department Permission
nauiuaznsussgndlimdnnismegummanmanidiniunsudtyvmsinuaiiufeuiifetemis
nszuaLMTImnssuell ngtefivilsuasassvesguvmanmant aunauaziafiosnmuessruuaTAs LA
AINAUUUUITUALRANAR aumiamw%uqﬂ aunataiivazaunaveraluszuulauazszuudanuuiiu
et auqa%auﬂa’luszw%ﬁhjL‘flwfalﬁmﬁu aunaveunadnazle augaad n153AT1ZMON
w053 n1sUszgndldivquivgamwamansiufinfionisoonuuussuy  nsgadudugs ndninasl
Anuasigvamandmivsruuiluilofeuaslidudede
Theory and application of thermodynamics for dealing with energy problems in chemical
engineering processes, first and second laws of thermodynamics, ideal and real behavior of
single and multi-component systems, advanced equations of state, chemical and phase
equilibrium of homogeneous closed and opened systems, phase equilibrium of heterogeneous
closed system, vapor-liquid equilibrium, equilibrium of reaction, exergy analysis, application of
surface thermodynamics to the design of advanced adsorption thermodynamic, criteria of

thermodynamic stability for homogeneous and heterogeneous systems.
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(Advanced Chemical Engineering Kinetics)
deuneu  : TeeauiiureuvesnInIn
Prerequisite  : Department Permission
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Juganed UATesruuvesina-vesudeiilsifiiise jizen

Fundamental principles of chemical kinetics, thermodynamics of chemical reaction, types of
reactors and catalysis processes, design fundamentals and equations for ideal reactors,
isothermal reactors for homogeneous reactions, non-isothermal reactors, deviation from ideal
reactor performance, heterogeneous catalysis process and absorption, design of heterogeneous
reaction systems, catalyst deactivation, multi-phase reactors, analysis of non-ideal reactors, non-

catalytic fluid-solid reactions.

nseRNLUULAYMIATERATasUnsallA 3(3-0-6)
(Chemical Reactor Analysis and Design)
Fwdeunen ¢l
Prerequisite  : None
aaunamansiowuuesjten taunamansvesu iAo iswusiiFuseRATe nasuiumsdielon
vosUfisefififuseufsenduvends UfRsend wiusruufmveudaasfne-veanm wissUfnsnikuy
nzuazuUURang indssufnsaiuuuviolna edesufnsaiuvuiunds wuvegrmsivaiiliidugauaiuas
wudaesannaing adalediauaziedosUfnsaimsdnelou wdowfnsaidmiumsivawuuvansigme
Elements of reaction kinetics, kinetics of heterogeneous catalytic reactions, transport processes of
chemical reaction system with solid catalyst, sas-solid and gas-liquid reactions, batch and semi-batch
reactors, plug flow reactor, fixed bed catalytic reactors, non-ideal flow patterns and material

balance models, fluidized bed and transport reactors, multi-phase flow reactors.

AINTTUNTLIUHTEN 3(3-0-6)
(Catalytic Engineering)
wdeduney ¢ il
Prerequisite  : None

nouinIndukarn1sisljizen nalnmsisslditenayineinssuadislunseuiunsisaujisen
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Theory of adsorption and catalytic, catalytic mechanism and modern technique in catalytic
process; descriptive examples of industrial catalytic system; effects of intra-particle diffusion,
temperature gradients and criteria for diffusion; kinetics of heterogeneous catalytic reactions;
aspects of catalytic reactor design; selection of catalytic agents; design and development of

industrial catalysts; catalyst preparation and characterization.
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(Separation Technology)
Jdsduneu - lud
Prerequisite : None
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Classification and characteristics of separation processes, factors affecting separation
processes, generalized graphical analysis of countercurrent staged separation processes, patterns
of change in countercurrent separation processes, extractive and azeotropic distillation,
computational approaches for multi-component and multi-stage separation processes, stage
efficiencies, energy requirement and selection of separation processes.

mamuaumzmumiﬁﬁgugd 3(3-0-6)
(Advanced Process Control)
dedunew ¢ lad
Prerequisite : None
‘1/1qwﬁmimgaﬂmmvauawmﬂizmum‘i ﬂmﬁﬂwmzmanqﬂﬂifﬁmuv’]mmsmummmum"m'?] 19
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Process reponse theory, characteristics and configurations of control equipment for chemical
processes, overall strategy for process control of final products.

AMIFUATILANTLUIUNNT 3(3-0-6)
(Process Synthesis)
Jdsduneu ¢ Ll
Prerequisite  : None

nNagnsNITeRNkUUNITEUIUNTHaslsUdmsugnamnssuwndl mié’qmezﬁmémﬂﬁﬂiaﬁumm%d
LYNNINAET mié'qmﬁwﬁm'%asdwm%muamﬂ?{summ%@u miyim’]msmzmumimamm%’au%’uqa
ﬂi%‘U’J‘UﬂWi@aﬂLLUULﬁaaﬂNaﬂW%% NIAIUALN miﬂﬁﬁﬁmmazmmﬂaamﬁa

Strategies in chemical process and plant design industry; reactors and separators synthesis;
heat exchanger network synthesis; advanced process heat integration; design for pollution
reduction; controllability, operability and safety.
mﬁgim’]miﬂizmumﬁ%ugq 3(3-0-6)
(Advanced Process Integration)
Jdsduneu ¢ Ll

Prerequisite  : None

wAlLlagN1599NLUUATZUIUNITNINIAINTTULAL N13AMUALTIMNNENITRINAUAINTDULAZLIAANT
danldluszuu msdessduasnisUssgndldfudtuiiugiunastugs nnseenuuulasstneiaies
wanwasunnufounazinaans N3 IATIZINILATHFANENTIUNITOONLUUNTZUIUNTTZEHU

Process design technology for chemical engineering, analytical methods for targeting heat and
mass recovery, basic and advanced pinch analysis and applications, heat and mass exchanger

network design, economic trade-offs in early design of process.
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N3UMSINNTSLUEAETNTSULAL 3(3-0-6)
(Operation Management in Chemical Industry)
Jdsdvneu ¢ lud
Prerequisite : None

wHuQInszUIUNslugRamMNTTULAL in3esilodniunsumsdants 1nsgIugmannTIIAILNN
HAALAZN1TIANTT NITUTMTIANIINTNEINTUYLILazan1IzwInaoun18TulTaU N15IUHUNITHER
WAZNNITOUUIF MENNITAIUANAMNINKEAS Tl ugRaMNTIULAT

Process diagrams in chemical industry, management tools, industrial standards, human
resources and environmental management, production planning and maintenance, product

quality control in chemical industry.

SosfnannznIeuimnssunsEUIunIsed 3(3-0-6)
(Selected Topic in Chemical Process Engineering)
Jderunen  : il
Prerequisite : None
msrnwilugvrietitednaniziisaiunssuiunsmamnssuadl

Study in selected areas or topics of chemical engineering process.

FEUUNTMakUUaneInnIA 3(3-0-6)
(Multi-phase Flow System)
dsAuneu - Lidl
Prerequisite  : None

STUULAALAYTIOUNAT ANBIENITINATOITEUULAALAZ YR IMAY NMISAIUIMAIINAUARE IS UNTTIWA
YBITTUULAALAZUD IR Lﬂm"ﬁﬂ’ﬁa@ﬂLLUUi%UUﬂWilﬁa“UBQLLﬁ’ﬂLLaS‘UENL‘MG’J ﬂ’]ilﬂ/ia‘UE]\‘iiSUU‘U@ﬂL‘Vla’J
wazvoands mnuirgnvneveseynavesuauaznaresUiinueynrveadsifieaniigarineves
@HQWW%QQLL%Q anwaznsiavessruuvesivalazve sl insiisusinusunglusruunsivaresas
Inauazveuds Nwin1seoNLUUTTUUTRIvetnakaz el n1sUszendldumidimnssuaives
i%UUﬂﬁiVﬁLLUUﬁa’lEﬁ{]ﬂﬁﬂ

Gas-liquid systems, gas-liquid flow regimes, pressure drop calculations for gas-liquid flow
systems, design criteria for gas-liquid flow systems, fluid-solid systems, terminal velocity of solid
particle and effect of solid concentration on terminal velocity, fluid-solid flow regimes, pressure
gradients for fluid-solid flow systems, design criteria for fluid-solid flow systems, applications of

multi-phase flow systems in chemical engineering.



010337202

010337203

010337204

nszuuMsinglulad 3(3-0-6)
(Tribological Process)
Jdsduneu - lud
Prerequisite : None

ndnnsfugiuvesinglulad UseRnsiaunlngluled nquilnsluled nsussgndudnnnsfiugu
nelnslulad Hsddunazlassasawesssuulnslulaglenanazdunsiseinieinslulad nisuansanuae
awhasitui nsvuaunsmelnslulad nssuaumsdiuia nssuiunadeaniu nssuIunsdsemuay
nsdnnsou 'EULLUUEUENﬂ’ﬁ%a'E]?iIu ﬂ?iLﬁ@ﬂEULLUU“IJBQﬂﬁMﬁIE}gu @mé'ﬂwmz'vmmEJmWLLasmeﬂﬁﬁuad
ANIVEAL N1IUEANTBIAIUTENDU TLUUNITADAULAEMIUATANT Hansenumsiulaiiuas
Aawindou

Fundamental concepts of tribology, historical development of tribology, theory of tribology,
applications of fundamental concepts to tribology, function and structure of tribo-mechanical
systems and tribological interactions, surface topography, tribological processes, contact
processes, friction and wear processes, lubrication modes, selection of lubrication type, physical
and chemical characteristics of lubricants, lubrication of components, lubrication systems and

operations, environmental and chemical effects.

ADARRYALAY UMDY 3(3-0-6)
(Colloid and Interface)
JdeAuneu ;- Lidl
Prerequisite  : None

APaARERLAZAINILATET NENUNURY STUUTesANTARLTR A mwﬁé’mﬁmawa%uaz DLVO
UMD INTURITTUUVBLNAI-A1TUAZ VDI NAI-VDUNAT DUABSINTURITEUUBILT-AvlazvoIuds-
KIDNIY/31P]

Colloid and stability, surface energy, surfactant systems, double layer and DLVO theory,

liquid-gas and liquid-liquid interfaces, solid-gas and solid-liquid interfaces.

weluladideusiy 3(3-0-6)
(Membrane Technology)

Jdsduneu ¢ lud

Prerequisite  : None

nsrvIuMaouiy audnvuzuaznsiiemBeuniu nzuunslnogladanazdianinglaozlads
sruveealudaiundu stuululasilamstu ssuvgansilawstuazuluilamstumeanasdu 113
ﬂis&gﬂ&ﬂ%ﬂizmumiL?jaLLsJuiuﬂizuauﬂWiLLsJﬂ

Membrane processes, membrane characteristics and preparation, dialysis and electrodialysis
processes, reverse osmosis system, microfiltration system, ultrafiltration and nanofiltration

systems, pervaporation, applications of membrane separation processes.



010337205

010337206

010337207

010337208

nszUIUNSRAMdowarnsHenide 3(3-0-6)
(Pulping and Pulp Bleaching Process)
Ideduneu  : ldd
Prerequisite : None

msvsndonls nsdudulyl wazmsdavuin wilvesld nszurunisuanidewiifeiuniuaside
Wena nsthnduanldlmivaznisadanin nsruaunisdiade nsdnauin n1sdiaisiednduiu
waluladnswenidowd nsatnaniuseeandiou raesu rasTulaeenles uwazlolou nsatadesig
msenieselalasauesoonled msufiinshulsanuenideuaziedosdeltluddimnssy ns
Wenidouaviandou

Wood debarking, chipping and screening, wood chemistry; chemical, semi-chemical and
mechanical pulping processes; 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 operations; equipment and engineering; pulp bleaching and the environment.

nszvaumaduleslaiaa 3(3-0-6)
(Recycled Fiber Processing)
Jdsdvneu ¢ lud
Prerequisite  : None
sruumMaiuTuTn Mefauennszauiliugy msufiRnsamzmie in3esdle  Tunszurumsdule
3laAa wnivesnsudandin nmsvlendefiléanmsudaniin dnanwlunsndsnszasaniduleslada
Collection system, sorting of recovered paper, unit operations, equipment in recycled fiber

processing, deinking chemistry, bleaching of deinked pulp, papermaking potential of recycled fiber.

ANIINTIAL 3(3-0-6)
(Biochemical Engineering)

Jdsduneu ¢ lud

Prerequisite  : None

v

aTIve1  auraniveneuled  nsgqdsudafinvedeuled saunamans nsasyivle
Usingnisainisaneleulunszuiunismisdanan nsulin nisiiundundn s n1sussenaldly
QIEMNTIY

Microbiology, enzyme kinetics, enzymes deactivation, growth kinetics, transport phenomena

in bioprocesses, fermentation, product recovery, applications in industries.

N1399NLUUAIUNINTININUAZNITVELUUIN 3(3-0-6)
(Bioreactor Design and Scale-up)
deAuneu  : Lidl
Prerequisite  : None

Nsuin FaunamansnIsIgAuln N13ENeINIA N139BNKUUHIUANTANTININUALNITVEBIUA
msmidunlussuidaonide gUNInInTIInuAzAIUAY

Fermentation, growth kinetics, aeration, bioreactor design and scale-up, aseptic operation,

instrumentation and control.



010337209

010337210

010337211

nseaniuuiaunsailunssuruniswedwelswdu 3(3-0-6)
(Reactor Design for Polymerization Process)
Jdsdunew ¢ lud
Prerequisite : None
mﬁm'ﬁwﬁL%ma’jmmam%mmiswwaﬁLmainlimi%’ﬂul,ﬂ%wﬁmmﬁﬁ'ﬂmmwunz wuuselilaaazuUrio
msmw’;mmmLﬁﬁ&JsLLazmsma;ﬂmezamﬁqmawﬁﬁ%mwaﬁLuaﬂmﬁ"i’u
Mathematical analysis of polymerization systems in batch, continuous stirred tank and tubular

reactors; stability control and optimization of polymerization.

ﬂﬁiaaﬂLL‘U‘ULﬂ%‘If’NLLaﬂL‘Ua‘IEJUF"I’J’]ZJ%@HLL@3525‘1.J‘1.J‘1/]’Nﬂ’3’m%’@‘14! 3(3-0-6)
(Heat Exchangers and Thermal Process Design)
Jdeduneu - lud
Prerequisite  : None

ASLUIUNITOULIA ﬂ’]i’e)‘ULL‘VNﬂJ’eN’JﬂﬂlIiWSU ﬂ’ﬁa‘ULLMQLLUU@WS’W’N‘WLLa”aﬁ]i’Waﬂ AUNNTNITOULIINI
wqngLaumﬁmﬁwmaaﬁ aumimmmmmammqLLUW}NS] ﬂ’]iﬂauLLEJﬂ‘UENNﬂJJVia’]EJEN?]‘UT’HE]“U
‘inﬁﬁ/lﬁﬂ’]‘wLLauﬂ’liaE]ﬂLLUU‘U‘L!sL‘L!MEJﬂu ﬂ’]iﬂa‘uLLEJﬂLL‘UUE]J?JI@IVliU msmamwmwuaﬂm ﬂ’]‘iE]quiﬂ‘U
Wé’amuiuﬂsymumiﬂé"maﬂ NITUIUNTITECENY Lﬂ%‘laﬂﬁ’liumﬂLLUU%HG]E]UL%EJ’JLL@ Wﬁ’]ﬂ%ﬂ@ﬁ]u A15Y1N
i“LﬁEJLLUUBTﬂVLEJ‘U’] ASEUIUNITANNEN B‘Uﬂimﬂ’ﬁﬁi‘Uﬂ’ﬁ[ﬂﬂNaﬂ Vli]‘ls}i;]ﬂﬁiﬁ]ﬂwaﬂ BMNIINSHAULAVBINEN
WUUTIADIE NI UNTEUIUNTANKNEAN Waamlmwu meLLaﬂLﬂaEJumﬂma‘uLLamiau’gamﬂfﬂﬁﬂﬂjmﬂmm
E]ﬂlﬂLsU‘liULLUUWNG] Lﬂ‘iENﬂ’]L‘L!fﬂﬂﬁ’]lliﬁ]ﬁ%iguwEJULLUUWQ@@%WJLU@ Lﬂ‘ﬁENﬂ’]LNﬂﬂ’J’]@JSEJUMi{HL?EJULLUU
LLWALUR LLUU‘-&Wa@ﬂﬂ’]ﬁﬂi%%’]ﬂqm‘ViQﬁLLa%ﬂ’ﬁﬂi%‘mHﬁ’J“Ua\‘iLUﬂ Uszaw%mwmaﬁunﬁum’m%@u

Drying processes, drying of porous media, constant and falling rate drying, theoretical and
empirical drying equations; distillation, multi-component distillation, tray design and efficiency,
azeotropic distillation, extractive distillation, energy conservation in distillation; evaporation,
single and multiple effect evaporator, vapor-recompression evaporation; crystallization,
crystallization equipment, crystallization theory, crystal-growth rate, models for crystallization
processes; fluidization, single-stage fluidized bed exchanger, counter-flow stagewise fluidized bed
exchanger, cross-flow stagewise fluidized bed exchanger, fluidized bed regenerator, packed-bed
regenerators, model for temperature distribution, thermal recovery efficiency, flat-front model,

dispersion model.

wialulagens 3(3-0-6)
(Rubber Technology)

Jdsduneu - lud

Prerequisite  : None

NSWRENENETINNALGLENFUATIE anInisaneuazinieunaulnIn Jamluedu nszuiuns
Fu3Uene MIESULTMaEMIVAGaUEN N15Uszendldurasens
Natural and synthetic rubber preparation, formula and compounding of rubbers, vulcanization,

rubber processing, reinforcement of rubbers, rubber testing, applications of rubbers.



010337212

010337213

010337214

Amnssunedes 3(3-0-6)
(Polymer Engineering)
Jdsduneu - lud
Prerequisite : None

wodwesuaznisuszendldnediwesidutagmidiamnssy lassasuasnuaudfvemediues wed
wedndn woRlwedAman nedwesodusu saunamanivesufiseadlunszuiunmmediweslaedy
wuuseY AasantAnIINaveInedwes nquiAnuiavguadiess nedwesilelad n1sBanguuuunile
voanediuesuazlinavensEavgu nedluesnoulngy

Polymers and applications as engineering materials, structures and properties, crystalline and
semi-crystalline polymer, chemical reaction kinetics in polymerization processes, mechanical
properties of polymers, theory of rubber elasticity, polymer rheology, viscoelastic of polymers

and viscoelastic models, polymer composites.

Aenssudlasall 3(3-0-6)
(Petrochemical Engineering)
wdsduneou il
Prerequisite  : None

msiagnannssutlasall arsleud mivgnaivnssullnsideuuazUlnsieil anavnssutlngiadl
Tudaasvgmans UiiseTisiudafisisaiitovedlnnaiiuassnsisivesufjiten Uiitenaiiuas
JaunamaniveInszuILuMIveInszuIumItlasnadl indesfnsallunuiuiiosed wissdelunisuen
wazatslounluiou sruuassyllan NNSANLAULAEAISUUES AIUUADAABUAZNINTFIUAY
danndeslugnanvnssuiinsied

Development of petrochemical industry, petroleum and petrochemical feedstocks,
economics in petrochemical industry, heterogeneous catalytic reaction in petrochemical industry
and rate of reactions, chemical reactions and kinetics of petrochemical processes, petrochemical
reactors, separation and heat-exchange unit operations, utility systems, storage and

transportation, safety and environmental standard in petrochemical industry.

ﬂSZU’mmiWNLLi"‘UzUQQ 3(3-0-6)
(Advanced Mineral Processing)
wdsduneou ;- fl
Prerequisite  : None

waluladnszuaunismaus U§Asenseg Tunssuiunsmaus ssuunisaesnzney i iadins
apgnneu NsUsTenAldnanAINaAaluNTUTUUTIAMAINLS NTEUIUNITHEN %ugjﬂmai%’wé’ﬂmi
Tnfhadauazwimin nowiuaznmsussgndldlunszuaunisuenlaglindnaaunndausssuieunn
DURICRIEIEAN iwumiumu,aﬂLLazmiumatLﬁaﬂ%uqa

Mineral processing technology, reactions in mineral processing systems, flotation system, surface
chemistry, flotation chemistry, application of physical chemistry to mineral beneficiation, advanced
separation process using electrostatic and magnetic means, theory and application of differential

gravity separations, advanced comminution and grinding systems.



010337215

010337216

010337299

010337301

P luwalulad 3(3-0-6)

(Nanotechnology)
Ideduneu  : ldd
Prerequisite : None

wannsulunalulad synauily wlupsulndn wllduaszivesianuilunisimvuadnuazianie
wazn1saasizioynane wiludidnvseling gunsalunluBaninniansunme

Principle of nanotechnology, nanoparticle, nanocomposite, chemical synthesis of nanomaterials,
characterization and analysis of powder, nanoelectronics, biomedical nanodevices.

¢
=

nsyuuMsiineliusgns 3(3-0-6)
(Gas Purification Process)
wdsduneow Tl
Prerequisite  : None

nszuaumsvinfeliuians nsussgndlindnnismsgammanmand saumansuaznamanivadlualu
miv‘iﬂﬁﬁw&ﬂﬁﬁqwé MFIATIZVEaNRALIAANTHA NG NsangleunuTou waznisaelaunaasly
nszULMBhAmUIaVE Msleneidedn waluladlegtuuasiiegneililunegaamnysy nsruaums
AATU NITUIUNTYATL NNSULENAIBLALLNUTY N1598NLUUNTEUINNNT N5iEenaUnIal Wagnann1sm
Amnsrdwesufuins msddenszuiunsinidliuaidensuntesdunnden

Gas purification process; applications of thermodynamics, kinetics and fluid dynamics in gas
purification process; analyses of material and energy balances, heat and mass transfer in gas
purification process; advanced analysis of current technologies and examples from industry,
adsorption, absorption, membrane separation; importance of gas purification for environmental

protection, green house gas controls.

Sosdmanzynsumeluladnszuiunisudn 3(3-0-6)
(Selected Topic in Process Technology)
Ideduney  : ldd
Prerequisite  : None
msfnwluguvietitermanizifoatumaliladnssuiums

Study in selected areas or topics of process technology.

WASINANUNALNY 3(3-0-6)
(Alternative Energy Resource)
JdeAuneu ;- Lifl
Prerequisite  : None

wa‘”ﬂnﬁﬁugmmaawé’wmmLmu nannsdfgnenamansvetlua  nsanelouauiou WAy
LETD1TNg NsurSeEnaseniing nslimdssumnudouutihdendwaefing msldusslemiannay
Louiildanndinunaoring msnaandalnlalandn wadidemdmdnui ndsnudundes
WAL NTEUIUNSHLATIZAUAT LTOINETINIW W sURINARY NEUaInTTuIaT M3dey
FUNIURUNN NGNS Wé’ﬂmuqmﬁmvvﬁiiﬁ MITANULAZNNTNTLINENSINU

Principles of renewable energy, essentials of fluid mechanics and heat transfer, solar energy,
solar radiation, solar water heating, applications of solar heat, photovoltaic generation, fuel cells,
hydro-energy, nuclear energy, wind energy, photosynthetic process,  bio-fuels, wave energy,
tidal energy, ocean thermal energy conversion (OTEC), geothermal energy, energy storage and
distribution.



010337302

010337303

010337304

nswABugUNAINY 3(3-0-6)
(Energy Transformation)
Idsauneu  : ldd
Prerequisite  : None

MIIWUNNGUNAINUY wasiiuuaznslduselov lﬁ'?@Lwawé’ﬂﬁw%’umim?{&Jugﬂwé’wu NANEAR
INNAIIURUNAIN WEIUNAkaZNFUlN m‘iLﬂﬁlaugﬂwﬁmuﬂa wieulnin waeu
wiwdnlifh wdnumeduagndinuiaundes ssuudomameada n1seenkuUNUnIalilaAdusias
nMsUFURNT wansenuiudanaderainnsufiinisvedlsmanduinds msfniAundanu ssuuns
WasugUndany

Energy classification, sources, and utilization; principal fuels for energy conversion; production of
thermal, mechanical, and electrical energy; conversion of mechanical, electrical, electromagnetic,
chemical, and nuclear energy; fossil-fuel systems; nuclear reactor design and operation;
environmental impact of power plant operation; energy storage; energy conversion systems.
walulaganuiiu 3(3-0-6)
(Coal Technology)
JdeAuneu ;- Ldl
Prerequisite  : None

auunazn1sth gy Useidnsldauiiu unaeiufianiessaling) msiesgiuasnagouau
i szuunsIuunngy asAusEnaun Uiy inlnsladuasininsnsmilvesauiu lassasimneildnd
uaziAlivoda Uy nllkarssaliadvadiuiu URAse1alia1e nsiasisiiiunadnuiu nswseuniu
Funaunsldau nsvudawaznsiniu msihauiululy weluladvesaudiu nsyuaumswnleg ang
veluwduressuiu nszuiunmseiadindusasdndunadurasdiuiu ansefiannauiu nszuaunsi
fuiums a uwnadldau wsvgmansnisldauiiu nanszvuseduindey nsldauiiulneduiusiv
urunslonasuveslan

Coal and its utilization; history of coal usage; geological origin;, coal testing and analysis;
classification systems and coal constituents; coal petrology and petrography; chemical and
physical structures of coal; chemistry and geochemistry of coal; chemical reactions; estimates of
coal resources; element of coal preparation, transportation and storage; coal utilization;
technology of coal utilization, combustion, carbonization of coal; gasification and liquefaction of
coal; chemicals from coal; in-situ processes, economics of coal utilization; environmental impact;

multi-component plants; coal utilization in relation to world energy strategies.

AINITUNTLUILNTNIAIIA DN 3(3-0-6)
(Environmental Process Engineering)
Jdeduneu ¢ lud
Prerequisite  : None
3mmsmszmumsma?ﬁLmé’au m3<§1’®%1€amﬁﬂ’;mm ﬁﬁﬂﬂ’ﬁﬂuﬂau’]aﬂ’ﬁuaBﬁﬁﬂﬂ’WﬂUﬂﬁLLUﬂ
ﬂﬁﬁ%&nuazm%aﬂﬁﬂizﬁ aunandauuaznisinavendsnu ssuuiin ua"’ﬂmﬁmmﬁ@mmwﬁﬂ
nsvvumstamart e nsruiumsiitatids auamermakarnTsAaUANNsEUIUNiNSAve e
1UE‘U‘UENLL%Q 'TJENLaﬂﬁ]ﬂﬂqmﬂ’mﬂiimlﬁﬁmﬂLgﬂﬁLﬂ‘uﬁw ﬂﬁ@ﬁ]ﬂLL‘U‘Ui%U'UE’?’WI%IUﬂi%ﬁ‘U’JUﬂ’]i‘Vl’N?\‘iLL’JﬂéJE)iJ
Environmental process engineering, engineering decisions, concepts of material balances and
separations, reactions and reactors, energy flows and balances, eco-systems, water quality
management, water supply and treatment processes, wastewater treatment processes, air
quality and control, solid waste, industrial waste treatment and hazardous waste treatment

processes, design of environmental process systems.



010337305

010337306

010337307

Yennssunsdamsiude 3(3-0-6)
(Wastewater Management Engineering)
Jdsdvneu ¢ lud
Prerequisite  : None
Snwafiavoninde Snvuzveniiddlumanmenm wafl uazine Tguszasd Bnsuazdenns
ﬁfmﬁm’ﬂ,umitﬁaﬂwm%‘mﬁaLLazqﬂﬂizﬁum’ﬁﬂwﬁmﬁ’nﬁa NITUIUNITRNIZRUIENILATILAZTIING
dmsumstrtimings masvidamindeuuusssunuadugs nisiamsadad nisusulsindeussnisin
nduald nsdansiiie nasiBesiulunisesnuuulsstrdninde nadenlduasUssfiunszuiunis
audidosiulumseenuuunssuiums defvsailunseenuuilanisatdeuazmsdodold
Wastewater characteristics, physical, chemical, and biological characteristics; wastewater
treatment objectives, methods, and implementation considerations; physical unit operations for
wastewater treatment; chemical and biological unit processes for wastewater treatment;
conventional and advanced wastewater treatment; sludge handling and disposal; wastewater
reclamation and reuse; effluent disposal; guidelines for wastewater treatment plant design,
process selection and evaluation, element of conceptual process design, design considerations,

and wastewater plant design reliability.

Fmnssunsdnnsvendelugiveuda 3(3-0-6)
(Solid Waste Management Engineering)
Jdsdvneu - lud
Prerequisite  : None

Fiaunsvesnsinnsvesdeluzuvesds unaariuin druusznouuazamauifsngg veweadsly
gU‘UaaLﬁﬂ ﬁﬁﬂmiw’maﬂ’lﬂiiiﬂ,‘umiLﬁWUENL?iEJIuEU?JENLL%&LLazﬁmiﬂmiﬁxﬁm NITUIUNITIANITHAY
ﬂﬁﬁmﬁua%ﬁﬂiugﬂ%mﬁa miLLEJﬂLLazmiﬂﬁﬂaﬁia‘UaﬂLﬁﬂ‘ug‘d‘uaﬂlﬁﬂ U WAEINLEA  NITUIUNITHEN
voudelugureands nszurunmsaniunisuaznisudasweandelugureswds maluladniswenfaguas
walulagnszuiunis walulagnisudasglaamain walulagnisudasgumaaiinazdiinen
nsrurumMsUtaveandetinim

Evolution of solid waste management; sources, composition, and properties of solid waste;
engineering principles in solid waste generation and collection rates; solid waste treatment and
disposal processes, solid waste handling and separation, storage, and processing at the source;
the separation, processing, and transformation of solid waste; materials separation and
processing technologies; thermal conversion technologies; biological conversion technologies;

chemical conversion technologies; bio-solids treatment processes.

nsausnYLazUsEngand s 3(3-0-6)
(Energy Conservation and Saving)
Jdsduneu ¢ lud
Prerequisite  : None

Amure9n1sTEnE 1y wnaafinnremdsny ndsuanufeusarndsnulnimdnnislunis
Usendandsaulugunsalsingg witolerh indosdnan vewmasliih uaaine ssuUUSUBIMA N3AI
TeEIAAUNY waznsafnwINseusnvlarsendandany

Overall of energy resources and utilization; heat and electricity; principles of energy saving in
boiler, air compressor, motor, lighting and refrigeration; pay back period calculations; case study

in energy conservation and saving.



010337308

010337309

010337310

010337399

010337901

wialuladara1nlazn15eNLUULTNENA 3(3-0-6)
(Cleaner Technology and Eco-design)
deAuneu ;o Ldl
Prerequisite  : None
vdnmswelulafazenn myaauvasdinuafiv MswaLniigdiu suunmsdansiuandey MInsadey
Ineldinalulagavern vanmawelulagiug msusediuindnstisvemdniom n1sesniuuddiie
Principle of cleaner technology, pollution source reduction, sustainable development,
environmental management systems, cleaner technology audit, pinch technology, life cycle

assessment, carbon footprint and eco-design.

msdansiitetosiudandon 3(3-0-6)
(Environmental Protection Management)
deduneu ;- Ll
Prerequisite  : None

LIAMLARTIVEEATRINITIANITALIAdeY indesdielunsinnisiauandey msUstfiunanseny
Andou SEUUNSTANISAMIRdDN NTIATIZRINeTvRIHAnS LT N1skEndeweluladazenn n1san
wagnshwoudenduinldUselovil nmsfeaunsageunsinudanden Asugeaniauinden
ngvInoLazINAsTILAIadey Arsaoasitlulsanu

Concept of environmental management; tools for environmental management;
environmental impact assessment; environmental management systems; life cycle analysis;
cleaner production; waste minimization and recycle; environmental monitoring; environmental

economics; environmental law, regulation and standard; safety in industry.

weluladiwadideimas 3(3-0-6)
(Fuel Cell Technology)
Jdsduneu ¢ lud
Prerequisite  : None

nEnnTuenTadilemas wadiomdiladeg uaznisUszgndld wadiemduuuide
wanAsulusnseu duUsenauie veusaditomnas NINALAN WU UARIFUTIOUY \wadiowmas fauls
dulszneuwadilomdsiiinasedussauy mufvimanallafivadidemas

Principle of fuel cell, types of fuel cells and applications, proton exchange membrane fuel
cell, fuel cell components, characteristic curve of fuel cell performance, parameters on fuel cell

performance, advancement of fuel cell technology.

Sosdmanzmnsumelulaindsnulazdndon 3(3-0-6)
(Selected Topic in Energy and Environmental Technology)
Indeduney - 1dd
Prerequisite  : None
msfnwiluguvietiternanizifoatumalulainguuasdsunden

Study in selected areas or topics of energy and environmental technologies.

efinus (Luv 1.1) 48
(Dissertation)

Fdefuney  : leeAnudinreuveInIAIn

Prerequisite  : Department Permission

M9Ieluden1eanIvIFngsuLadl

Research on chemical engineering topics.



010337902

010337903

010337904

010337905

010337906

010337907

eINUS (LWUU 1.2) 72
(Dissertation)
Jtadunew  : 1AEALLIUYRUYRINIAIY
Prerequisite  : Department Permission
msagluitenisavdvicnssuad
Research on chemical engineering topics.

NeINUS (WU 2.1) 36
(Dissertation)

Fdefuney ¢ lngAnudinteureInIAIYn

Prerequisite  : Department Permission

9398 UM 19@1UNIVIFINTTULAS
Research on chemical engineering topics.

eTInus (LWuv 2.2) 48
(Dissertation)

Indedunen  : lngANuiNTEUYIN1AIY

Prerequisite  : Department Permission

mMveluntenIsauIvimnIsuLAdl

Research on chemical engineering topics.
531 08UTTIeNTIANISULALl 1(1-0-2)
(Research Methodology in Chemical Engineering)
Jdsdvneu - lud
Prerequisite  : None

NANNITHALAIDEI UV VI9IUTTY nsvhnuddsegraluszuunanifuduneuiiiinade
AMUASURINUITY MIiUATITUITY NMT0ENLULATIYY N19eulAII319N15I9E N1SeDNLUL
nsnaaes Msdaivdeya n1sUszdiunan1sidedanmninuazdeUsinn Madeusenuidy waile
N5 NAUDNUITULAL NI THELNINAIIUIFY 5581UTTUTUNIBLALIAINT

Research concepts and examples, systematic approaches and sequences in conducting a successful
research, research topic setting, research design, research proposal preparation, experimental design,
data collection, data analysis by quantitative and qualitative approaches, research report preparation,
presentation techniques and publication of a research, research and engineering ethics.
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Comprehensive reading and compilation of interesting current information on chemical

engineering subjects from publications, conducting presentation.

dunuIaInNgsuag 2 1(0-2-1)
(Chemical Engineering Seminar I1)
WeAuney 010337906 dunuIAINTINAL 1
Prerequisite  : 010337906 Chemical Engineering Seminar |
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Oral presentation with groups on investigations of selected interest in chemical engineering
fields, techniques of effective oral presentation and academic writing.
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