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010337905  selU8uUIoIveyNIAINTIULAL* 1(1-0-2)

(Research Methodology in Chemical Engineering)



010337906  #UNUNIAINTTULAL 1% 1(0-2-1)
(Chemical Engineering Seminar |)
010337907  §UNUIAINTTULAL 2% 1(0-2-1)

(Chemical Engineering Seminar 1)
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010325001 Umﬂgmiaimaiau%uqq 3(3-0-6)
(Advanced Transport Phenomena)

010325002 ﬂﬁﬁﬂﬂﬁﬁ%%uqﬂLLazLLUUf\i’waaﬁmﬂsmmﬁ 3(3-0-6)
(Advanced Mathematics and Modeling for Chemical Engineering)

010325003 qmwwamam‘ﬁmﬂﬁmﬂﬁ%uqa 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)

010325004 aauwamamﬁmﬂsmmﬁ%uqﬂ 3(3-0-6)

(Advanced Chemical Engineering Kinetics)
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010337901  Anendwus (Wuu 1.1) 48
(Dissertation)

010337902 e dwus (Luv 1.2) 72
(Dissertation)

010337903  Anendwus (Wuu 2.1) 36
(Dissertation)

010337904 AN Hnus (Luv 2.2) 48
(Dissertation)
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1. NUAY1IAINTIUNTEUIUNTAT (Chemical Process Engineering)

WAV dose3un Iuundlein (Ussene-Ujia-Anedaenuies)
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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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(Advanced Process Integration)
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(Operation Management in Chemical Industry)
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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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(Bioreactor Design and Scale-up)
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(Reactor Design for Polymerization Process)
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(Heat Exchangers and Thermal Process Design)
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(Rubber Technology)
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(Polymer Engineering)
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(Petrochemical Engineering)
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(Advanced Mineral Processing)
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(Nanotechnology)
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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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(Coal Technology)
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(Environmental Process Engineering)
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(Wastewater Management Engineering)
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(Solid Waste Management Engineering)
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(Energy Conservation and Saving)
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(Cleaner Technology and Eco-design)
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(Environmental Protection Management)
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(Fuel Cell Technology)
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(Selected Topic in Energy and Environmental Technology)
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010325001
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010325003

Uiﬂﬂgﬂﬂiiﬁdﬂﬂiau%uqq 3(3-0-6)
(Advanced Transport Phenomena)
deuneu  : TeeauiiureuvesnIAIn
Prerequisite  : Department Permission

wannsnisanglenluudy mnufounasiia nsivuanuaudinisatelou nseysnyuia luuudy
wazndanlumslivauuuruBsusasuuuthalussduganssml aunsmsdsundadmiuszuunans
osiUsznay matneleussrindesignia nquiitureun gauvvssmidmiuszuugamgdiag swuy
gamgiilinsiiuayszuuvangsaduszney

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)
Jsduneu  : 1AEANULIUYEUYRINIAAY
Prerequisite  : Department Permission
wialalumsnmuauazinUgmadlaransniarmnssad MU aeeInsTUIINSA Tl
Jutunauasiituiunm aumadeyiussusuiings Sufuiiaesardudulan aumadseuiusifady
JymeGusuiaztiapmanveuiun mauwidamlngisidfinneiuesisideiiavuessyuuaimadeyius
wBnglaznmes Sudiou ssuvanmadaduazannslidadu nsulatanUats WBITeEtn
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
nguiuaznsussgndldmdnnismagummananidiniunsudtyvimsiuaiufeuiiietemis
nszuaumTImnTsell ngiefiniauaraoosgummamans aunauaziafiosnmyesszUUATAE LAY
AITHAULUUIIILAZDAUAR aumiam’w%uzjﬂ au@aLﬂﬁLLazau@a‘UaaLWﬁiui:UUﬂmLLazisuuLTJ@LL‘U‘ULfJu
dewieaiu amﬂaﬁuadLWﬁiquUﬂmﬁhjLﬂuLﬁaLamﬁu auqa“uadmamaﬂa GHIGIGEY NTIATILALON
w033 miﬂigqﬂﬂ%’wqwﬁmqqmuwamam‘ﬁuﬁaLﬁamiaamwmwu mﬁﬁ_]fﬂ%’u%uqq NN U
Anuasigamansdmivsruuiluilofeuaslidudede
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

vannisdfgyiiafiuaaunamaniiall guunamanivesUjitouail vinveaaiosujnsaluas
N3EUIUNSLIUNATeN Mé’ﬂmﬂumiaammuLLazaumsﬁm%'ULﬂéaqﬂg‘jﬂﬁzﬁqmma Lﬂ%‘mﬂﬁﬂiiﬁLLU‘U
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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
saunamansiowuresjAzen taunamansvesufiseiiswusiidussATen nsuumsdielou
vosUfiseififuseufsenduvends UiRsend wiussuufimveuduasine-veam wissUfnsnikuy
nzuazuUURIng In3esUfnsainuuvielna wdssUfnsaiuvuiuads uuvegrsmsivadilidugeuefuas
wudaesannaing adalediuauaziedosfnsaimsdnelou wdosfnsaidmiunsivauuvansigme
Elements of reaction kinetics, kinetics of heterogeneous catalytic reactions, transport processes of
chemical reaction system with solid catalyst, gas-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)
Fwdeunen ;- Lidl
Prerequisite  : None

NouNMINAdukarn1ssUAzen nalnnisissditeuarineinssiadislunseuiunisisaujisen
MBE1uTIUTIIgveIsEUUNTstUiselugnamnssy Bnsnaveanisunsatglueunia Bnsnaves
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Ufisenlumsgaamnssy FBnswiendnsalizen MIuEnvuseIisIufise

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
wqwﬁmiLﬂgaulmmuﬁuawmmxmumi ﬂmﬁﬂﬂm&%m@ﬂﬂiﬂjﬂlvﬂmﬂi‘?dU’mmiLLU‘Uﬁi’N‘] 13
AIUANUNTAINIIAINTTULAL] mimuﬁpﬂmEJiamJaqﬂizmumﬂﬁa%’ﬂmammwmaqmamémqmﬁw
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

NAgNENITRNKUUNITEUIUNTHaL LTI UE M URRaMNTIUAL] mié’qmezﬁm%mﬂﬁﬂiaﬁmzm%d
LYNNINAET mié“qmiwﬁm%mhEJm'%'aQLLamUﬁlaum’m%’au ﬂ?‘i‘yjim’]ﬂ"liﬂi%‘Uﬁ‘Uﬂ’]i‘W’Nﬂ’J’]ﬂJ%’E]u‘UzUQJ
ﬂi%‘U’J‘UﬂWiaaﬂLLUULﬁaaﬂNaﬂﬂ’w NIAIUALN miﬂﬁﬁammazmmﬂaamﬁa

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

wialulagniseonuuunszuiunImIsmnIsal nsnuatmunenIsiInduaNsouLazuIaans
daunldluszuu mslesgiuarnisuszgnaldfudtuiiugrunastugs nnseenuuulasstneiniaq
wanwasunnufounazinaans N3 IATIZANILATEEANENTIUNITDONLUUNTZUIUNTIZEHU

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(
(Operation Management in Chemical Industry)
Jdsdvneu ¢ lud
Prerequisite : None

wnuQinszuIunslugaavnssuiadl \n3esilodniunsuImsdants 1nsgIugmAIMNTIIALNNG
HAALAZNITIANTT NITUTMTIANINTNEINTUYBILAzaN1IZwINa NN 8TULTINU NITIUHUNITHER
wAZNNITOUUIF MENNITAIUANAMNINKERAS TR NI IULAT

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(
(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
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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.
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010337203

010337204

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

ndnnsfugruvesinglulad UseRnsiamulnsTulad nquilnslulad nsussgndudnnnsfiugu
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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

ApaARERkArAINETET NEUHURY STUUTeIEITAATIRA wqwﬁﬁmﬁmawa%uax DLVO
UM INTURITTUUTBLUAI-ATULAL VR NA-YDAad DunasIevaIsTUUrBLT-RvLazvoauds-
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

nsvUIuMTdouiy audnvuzLagnswIsmdeuniu nsruiunslaerlafauardianlnslaozlads
sruveealudadundu svuululasilamstu szuvgansflawmstusazunluilamstumaiinesdy 113
ﬂis&gﬂ&ﬂ%ﬂigmumiL?jaLLsJuiuﬂizuauﬂWiLLzJﬂ

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

msdendenld nsdudulsl waznsdnuune wilvesld nssuiunswandewniieiuniivaziie
Jena nsiinduanldlnduaznisadaniin nsruaunisdrnie nsdnauin nisiiansainduiu
wialuladmswendewd nsatnaniuseeandiou raesu rasTulaeenles uwazlelou nsatadenig
nmavlenideselslasauedesnled maufianslulssnuneniBeuasiedesdlofldludimnssu ns
Wenideuazdsuindon

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
sruumaAuTiuTin madauennsyaeiiliudy msufiRnisangming wdesdle  lunszuaunadule
3laAa wnivesnsudandin nmsvlenidefildanmsudaniin dnanwlunmsndanszasaniduleslada
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

9a¥7IMe1 Faumansveteulyl n1sgydsndafinveseuled saunamans nswiyiule
Usingnisalnisansleulunszuiunisnisdanan nsudn nsiiundundndue n1suszandldly
QUEMNTIY

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

N3ndn FaUNaAIENINIITYAULA NSHNINIA N1598NKUUAIUNTUTININKALNITVEIBTUIA
msmiiumlussudaonide gUNInInTIInuAzAIUAY

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

instrumentation and control.
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010337210

010337211

nseaniuuiaunsailunssuruniswedwelswdu 3(3-0-6)
(Reactor Design for Polymerization Process)
Jdsdunew ¢ lud
Prerequisite : None
mﬁLﬂi’]zﬁ@mzﬁmmam‘“ﬂaaiwuwaﬁL@J@ﬂibﬁﬁi’fﬂum%aﬂﬁﬂiaiﬁamul,l,wﬂs wusiedlowaziuurie
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Mathematical analysis of polymerization systems in batch, continuous stirred tank and tubular

reactors; stability control and optimization of polymerization.

msaamm‘um%‘laqLLaﬂLU§aumwu%auuaxszwmamm%fau 3(3-0-6)
(Heat Exchangers and Thermal Process Design)
Jdeduneu - lud
Prerequisite  : None
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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

NSWITENYNETTUYIALALENFNATIET RsNIsHANELazESENANUIA Taaluledy nseuIunis
Pu3Uene 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

wodwesuaznsuszendldwedwesidutagmidianssy lassadiuaznuauifvemediues wed
wedndn woRlwedAman nedwefodusu saunamanivesufsenadlunszuiunmedweslaedy
wuusneY AaantAnInaveInedwes ngudAnuiavguadesns nedwesslelad n1stanguiuunile
voanediuesuazlunavensEavgu 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.

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

nsaweeamnssutiasedl arsdeudwsvanamnssutinsdeuuartlnsadl gnavnssutinsadl
Tudarswgmans UjAseTisiudafisisajisovedlnneiiuassnsnisivesjiten Uiitenaiiuas
JaunamaniveInszuILuMIvesnsruunmsUianed wissufnsallunududined wdesdielunuen
wazarelaunauiou sruvansIsyulam nnsinivnagnIsvuds AUUABANBLATLIINIFIUAIY
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 wunit 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

waluladnszuiunsmias U§Aewne lunssuiunsmiaus ssuumsasssenou iafituia wiins
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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.
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P luwalulad 3(3-0-6)

(Nanotechnology)
Ideduneu  : ldd
Prerequisite : None

wannsutluwmalulad suniaunly wilupeulndn inliduaszrivesiaguilunisimuninuuzianie
wazn1saasizioynans 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)
Fwdeunen ;- Lidl
Prerequisite  : None

nszuaumsvinfeliuians nsussgndlindnnismsguvmamans saumansuaznamanivadlualu
mevilsifneliuians msdinneviaunamaasuasndany mglounniou uaznisaieleuwaaslu
nIzUILNSYEUIaVE madinneiidedn weluladtagtuasiegeilliluningranvingsu nsvuauns
AAtU NITUIUNITHATY NSULENAIBLALLNLUTY N1590NLUUNTEUINNNT N1iaanaunTal Wasnann1sm
Amnsrdwesufuins muddyenszuiunsinidliuaidensuntesdunnden

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

wé’ﬂmiﬁugmmaawé’mumLmu nannsdAnamansvetiua n1saelounNuTou W
LEse1Ting nMsuRSduaienfing nslinginuarudeundidenduaseniing mslddsslovdanay
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WAL NTEUIUNSELATIZAUAT W ONETINN W sUaINARY NEUaINTTUaT M3aey
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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.
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010337303
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nswABugUNAINY 3(3-0-6)
(Energy Transformation)
Idsauneu  : ldd
Prerequisite  : None

MIVUUNNFUNTY wnasiiuuaznsliuselewd Ls?iyat.wﬁwé’ﬂﬁw%’m’ﬁmﬁ&Jugﬂwé’mu NaNER
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WasugUndanu

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

auunazn1si gy Useidnsldauiiu unasiudaniessaliner msiesigiuasnagouay
i sruuMsIuunngy asAusenaua Uiy nlnsladuasininsnsmilvesauiiu lassasamnaildnd
uaziAlivoauiiy iniluasssdiniivesauiu UfAsenatisnngg n1s3nsgimurasa iy n1sn3euauy
Funeunsldau msvudiazmsiniu msiaudululd waluladvesduiu nszuunswnleg ans
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fuiuns a unadldon insvgmaninsldauiu nansenuseduinden nmsldawiulneduiusiv
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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.

JAINTIUNTLUIUNTNAWINS DL 3(3-0-6)
(Environmental Process Engineering)
Jdeduneu ¢ lud
Prerequisite  : None
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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)
wdsduneou il
Prerequisite  : None
Snwafivwroniide Snunsvoniidslunamenm iafl uazine TgUszasd Bnsuazdenms
ﬁﬁ]’]imﬂuﬂ’lﬁLﬁE]ﬂl‘f]jm%‘ladﬁ@LLa%QUﬂifﬂur]’]Sﬂ’]ﬁ’(ﬂ‘ﬁ’]LEQi‘EJ NITUIUNITRNIZRUIENILATILAZTIING
dmsumstntimindes nmsvidamindeuuusssunuardugs nisiamsadad nisufudsaniideuasnisin
ndunld nsdanisiniie nasiBestulunisesnuuulssirdninds nadenlfuasuszfiunssuiunis
audidosiulumseenuuunszuaiums defvsailunseenuuilanisatdeuazemmdodold
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

Tiaunsvesnsdnnisvesdeluzuvesds unasiuin diuuseneunasauaniingg veweudsly
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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

Amuvein SNy unasfinnvemdsny ndsuanufeusarndsulnimdnnislunis
Usendandanulugunsalsingg wiioloth wiednan wewmaslui wasadng svuuUSueImea M
TeEIAAUY waznsafnwINseusnvuarsendandany

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.
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wialuladara1nlazn15eNLUULTNENA 3(3-0-6)
(Cleaner Technology and Eco-design)
deAuneu ;o Ldl
Prerequisite  : None
vinnswallafazern msanuwaatidiauaiis MmIvanfiddu ssuumsdanmsaawndey MInsdey
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

LUIAUANTIVEOATBINTIANISAIING DY 1ndesilolun1sdanisduwinday n1sUsuiiunanseny
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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

nEnnsinureseaditemas iwadidomdiadeg uazn1sUsegndld wadidomduuuide
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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.
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eINUS (LuU 1.2) 72
(Dissertation)
Jadunew  : 1AEANLLTIUYRUYRINIAIY
Prerequisite  : Department Permission
g luitenisavdvieanssuad
Research on chemical engineering topics.

NINUS (WU 2.1) 36
(Dissertation)

Fdefuney  : lnegAnudinreureInIAIYn

Prerequisite  : Department Permission

939U 19@1UNIVIFINTTULAS
Research on chemical engineering topics.

eTInNus (Luu 2.2) 48
(Dissertation)

Indedunen  : lngAnuinTeUYIN1AIY

Prerequisite  : Department Permission

mMaveluntenIsauivimnIsuLAdl

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

dununieanssuad 1 1(0-2-1)
(Chemical Engineering Seminar 1)
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Prerequisite  : None
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Comprehensive reading and compilation of interesting current information on chemical

engineering subjects from publications, conducting presentation.
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(Chemical Engineering Seminar I1)
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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.



