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135001 ﬂiﬂﬂgmszﬁma‘lawﬁuqa 3(3-0-6)
(Advanced Transport Phenomena)
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Prerequisite  : Department Permission
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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.

AdamansiuguazuuUTaosimn Al 3(3-0-6)
(Advanced Mathematics and Modeling for Chemical Engineering)
dsdunen  : laeAnuWiugeuveInIAIn
Prerequisite  : Department Permission
wann1sn1saneloulumudy ANufaukaziia nsivuanautinisaielow nMseysnuwia  lu
wusiuazndsmiumsivauvusuFosusazwuuutluszduganssed aunsmsasundasdmsiy
szuumawasdUsznay nsnslousewivansinaia noufdureuiun aaummssaidmivssuy
oumgiingdl szuvgamniliinsfinasszuunansesduszney
wadalumsnwazuitiymadinaanimamnssmed ewnanivunngmsaimsaielewin

DUVNAFMENSLALIVIIAUFIENSIAINTTULAL NSHAILILUUTIABIVDINTLUINNSALN IV UR U MaET

q
v

Fuiuna aumMaBeUNUsTuRUTInG sudvaemazdusuln 9 aunadseyiusiBuduy Jymasuau
wazdayAveuwn NMsuiUamlngITn1s393mseiuagisnsaeiIavreINquanNIseYNus Wesn

waznmes InnudsuszuvaumMsdudularaunsliladu Mmaivasanvans adanavanuiiavdu
Mathematical skills to construct and solve chemical engineering problems from the courses, i.e.
transport phenomena, thermodynamics and chemical engineering kinetics. 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 for
simultaneous differential equations, matrix and vectors, complex algebra, system of linear and non-

linear equations, the Laplace transformation, statistical methods.
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QUVNAAMANTIAINTTULATITUES 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)
Fdedunon  : legAuiuteUYeIN1AIT

Prerequisite  : Department Permission
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Theory and applications of thermodynamics to deal with energy problems in chemical
engineering processes. Review of the first and second laws of thermodynamics, ideal and real
behavior of single and multicomponent systems, advanced equations of state, chemical and phase
equilibrium of homogeneous closed and opened systems, phase equilibrium heterogeneous closed
system, vapor-liquid equilibrium, equilibrium of reaction, exergy analysis, application of surface
thermodynamic, i.e. advanced adsorption thermodynamic, criteria of thermodynamic stability for
homogeneous and heterogeneous systems.
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FAUNAMAATIAINTTUATTUG 3(3-0-6)

(Advanced Chemical Engineering Kinetics)
FJydeduney  : RgANUEILYEUVDINIAIN

Prerequisite  : Department Permission
n1sMUMIUTaNNSEAgeIiUIauNamansial auvnaransvesUfisenal slnvenies
Ufjnsaluaznszuiunsisauisen wannisluniseensuuiazaunsdmsuesosujnsalgauni  1A309

Ufnsaluvvaumgiasidmivufiteneniug wissufnsaluvvgumgilineg msdsauuainns

v ¢ =

Ufdfnsuuuiasesunsalgaund n1ssaufisenlunseuiunsiisiuguasn1igady n15eankuy

9 Y
dufuseuuyizendisnug nsidenan neefnieufnsen wieslfnsaluuunateignia N3
a ¢ a s ' a aaa & A 1Nw 1 aaa
nseiesesifniaiwuuliilugaund UAseseuvretivia-votudanlifiduseugisen

Review of fundamental principles : chemical kinetics, thermodynamics of chemical reaction,
type of reactors and catalysis. Design fundamentals and equations for ideal reactors. Isothermal
reactors for homogeneous reactions.  Nonisothermal reactors. Deviation from ideal-reactor
performance. Heterogeneous processes catalysis and absorption. Design for heterogeneous
reacting systems. Catalyst deactivation. Multiphase reactors. Analysis of nonideal reactors.

Noncatalytic fluid-solid reactions.
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nseoNLUULAYMITATERATasUfnsaliadl 3(3-0-6)
(Chemical Reactor Analysis and Design)
Jdeduneu o il
Prerequisite  : None
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The elements of reaction kinetics. Kinetics of heterogeneous catalytic reactions. Transport
processes with reaction catalysed by solids. Gas-solid and gas-liquid reactions. The batch and
semibatch reactors. The plug flow reactor. Fixed bed catalytic reactors. Nonideal flow patterns and

population balance models. Fluidized bed and transport reactors. Multiphase flow reactors.

AMNTsUMSISIUAsen 3(3-0-6)
(Catalytic Engineering)

IdsAuneu Ll

Prerequisite  : None
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Theory of adsorption and catalytic. Catalytic mechanism and modern technique in catalytic
research. Descriptive example of industrial catalytic system. Effect of intraparticle diffusion,
effect of temperature gradient and criteria for diffusion effect. Kinetics of heterogeneous
catalytic reactions. General aspects of catalytic reactor design. Selecting catalytic agents.

Design and developing industrial catalysts. Preparation of catalyst. Characterization of catalyst.

wialulagnisuenans 3(3-0-6)
(Separation Technology)
deduneu - lud
Prerequisite  : None
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Common features and classification of separation processes. Factor affecting equilibration in
separation processes. Staging: generalized graphical analysis of countercurrent staged separation
processes, patterns of change in countercurrent separation processes, Extractive and azeotropic
distillation. Computer approaches for multi-component and multi-stage separation processes.

Stage efficiencies. Energy requirement and selection of separation processes.
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(Advanced Process Control)
Adedunow - lud
Prerequisite  : None
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Formulating control strategies to enable operation and ensure operability of chemical
processes associated with real chemical industries. Types of control configuration, control of

unit operations and control of complete processes.

MMTAAATIZANTZUIUNNT 3(3-0-6)
(Process Synthesis)
dsAuneu - Ll
Prerequisite  : None
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Strategy in process and plant design associated with chemical industries. Reactor and
separator synthesis, heat exchanger network synthesis, advanced process heat integration,
design for environmental emissions reduction, control, operability and safety.

MIUNNIANTLUINNTTUES 3(3-0-6)

(Advanced Process Integration)
deAunou - ldl
Prerequisite  : None
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Process design technologies for chemical engineering. Analytical methods for targeting heat
and mass recovery, basic and advance pinch analysis and applications, heat and mass
exchanger network design and economic trade-offs in early design.

N3UIMTINNTIUEAAIMNTTULAL 3(3-0-6)
(Operation Management in Chemical Industry)
dedunow o lud
Prerequisite  : None
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Introduction to process diagrams in chemical industries. Introduction to management tools
i.e. Balance Score Card and Six-sixma. Industrial standards i.e. ISO9000, 1SO14000, ISO17025 and
ISO18000. Human resources. Environmental management in working area. Production planning
and maintenance. Product quality control in chemical industries.
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(Selected Topics in Chemical Process Engineering)
Jndeduney il
Prerequisite  : None
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Studies in selected areas or topics of chemical process engineering ; or lectures, seminar

and/or independent study.

sruuNsakuuaneinne 3(3-0-6)
(Multi-Phase Flow Systems)
deduneu - lud
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. 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. Application of multi-phase flow systems in

chemical engineering.

nszuIuMsnslulad 3(3-0-6)
(Tribological Processes)
Adedunow - lud
Prerequisite  : None
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Fundamental concepts of tribology. Historical development of tribology. General theory of
tribology: application of fundamental concepts to tribology, function and structure of tribo-
mechanical systems, and tribological interactions. Surface topography. Tribological processes:
contact processes, friction processes, wear processes, and lubrication modes. Lubrication:
selection of lubrication type, physical and chemical characteristics of lubricants, lubrication of

components, lubrication systems and its operation, environmental and chemical effects.
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(Colloid and Interface Science)
Adedunow - lud
Prerequisite  : None
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Principles of colloid science and colloid stability. Surface energy. Surfactant systems. Double layer

and DLVO theory. Liquid-gas and liquid-liquid interfaces. Solid-gas and solid-liquid interfaces.

weluladiBeuniy 3(3-0-6)
(Membrane Technology)
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Prerequisite  : None
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lpeslada szuvesdaludaiundu ssuululesilawstu szuvaansilawstusasunluilamsdu wenelsdu
nsUszgndldnszurunsdeusiilunszuiunisuen

Principles of membrane processes. Membrane characterization and preparation. Dialysis and
electrodialysis processes. Reverse osmosis. Microfiltration. Ultrafiltration and nanofiltration.

Pervaporation. Applications of membrane separation process.

YmnssunszuIunsHandeuazniswenie 3(3-0-6)
(Process Engineering of Pulping and Pulp Bleaching)
deAunou - ldl
Prerequisite  : None

msUenidentsl msduiuldl waznsdeunn wivedld nsvvaunmskandendl Wedwed uay
Woidana mahinduanldlvel uaznisadaniin UjATen 1a3esile nsmiuay wazgniseonuuulums
Amnssn nszvaumsinade mafnuun msthasiedinduiu Tagavitliuazasildlunisen afves
msvenide wealulaBnisvendewd nsadadniiudiesendiau ey asssulaosnleduasleloy
nsafinsesins manenidefelalasiauesesnlad nmsufiinislulssulenideuaziaiesileiltly
Bimnssn nMavlenideuardindey

Wood debarking, screening and chipping. Wood chemistry. Chemical, semi-chemical and
mechanical pulping. Recycling and deinking. Reaction engineering, equipment, control and
modelling. Pulp washing and screening. Chemical recovery. Raw materials. Chemistry of bleaching.
Technology of chemical pulp bleaching: oxygen delignification, chlorination, chlorine dioxide
delignification, alkaline extraction, ozone delignification and hydrogen peroxide bleaching. Bleach
plant operations, equipment and engineering. Pulp bleaching and the environment.

nszuaumsidulesluia 3(3-0-6)
(Recycled Fiber Processing)
Jderuney  : Lufl
Prerequisite  : None

TUUNAAUTIUTIN WagnsdnLennIEauitlindr nsufoRninawnemiae uazniesdioly
nszuumsdulesleda indvesnsudanin nswendefildarnnisudaniin deanwluniswdanszaie

nndulesloda
Collection systems, and sorting of recovered paper. Unit operations and equipment in recycled fiber
processing. Deinking chemistry. Bleaching of deinked pulp. Papermaking potential of recycled fiber.



135216

135217

135218

135219

AEINTIUTUAL 3(3-0-6)
(Biochemical Engineering)
wdadunew il
Prerequisite  : None
vénmsdevianmadfiver  smumeniveselluansgadondeiiiveteulnl  Toumaeansms
Wiayiule Unngnsaimsaneleulunssuiumsme@anm maviln madunaundnsiost msussendldlugeemnssu
Introduction to microbiology. Enzyme kinetics and enzymes deactivation. Growth kinetics.

Transport phenomena in bioprocesses: gas-liquid mass transfer in cellular system, measurement of
mass transfer coefficient Application in industries. Fermentation. Product recovery.

miaamwuﬁ'ﬂﬂﬁﬂiﬂﬁ’smwLLazmisszalsuu’m 3(3-0-6)
(Bioreactor Design and Scale-Up)
Adedunow - lud
Prerequisite  : None

NANNITVOINITWIN  FauUNamansNITasALln  n1sdueInIea miaaﬂLLUUﬁQUﬁﬂiﬂj%QmWLLas
msveen  mssdiueluszuudasade Qﬂﬂizﬁm’gﬁ]i'ml,am’mﬂu

Principles of fermentation. Growth kinetics. Aeration. bioreactor design and scale-up. Aseptic

operation. Instrumentation and control. Case studies in bioreactor design and scale-up.

nseanuuudsunsallunszuiuntsnediuelsiedu 3(3-0-6)

(Reactor Design for Polymerization Processes)

deduneu o lud

Prerequisite  : None
nMsinsenidendamansvesszuundiweslaedudnsevilueiesufnsaifeniunuune

wuusalleuaziuvie MsmuaumLERsTiarNMIgAINEaLianves fAseIndweslsiedu
Mathematical analysis of polymerization systems occuring in batch, continuous stirred tank and

tubular reactors. Stability control and optimization of polymerization reactions are also considered.

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

IdsAuneu o Ll

Prerequisite  : None

N19LW3UUYIITITUVIALALE1ITUATIEN @nTnIsHaNewasnIouaauy1f Taanlu-lgdy
NITUIUNMSTUFUEN MSLESHLIUALNITNAFBULNS miﬂixqﬂﬂ%mmmmq
Natural and synthetic rubber preparation. Formula and compounding of rubbers. Vulcanization.

Rubber processing. Reinforcement of rubbers. Rubber testing. Applications of rubbers.



135220

135221

135222

Aenssulndiwes 3(3-0-6)
(Polymer Engineering)
wdedunew o Ll
Prerequisite  : None

aweswazmsuszendlddutanmadmnss laswadsuwazauauifvedniwes ndwesudn ndwes
Aawan Induesedugu saunaranivesufizenaiflunszurumsinduedlaasduuuusing 4 anaifimg
navedndwes vauiamnudavduraieens Indwesslelat nstavduwuuvilavedndiwesuasluwavainis
gongu  Indwesaaulndn

Polymers and their applications as engineering materials; structures and properties. Chemical
reaction kinetics in polymerization systems. Mechanical properties of polymers. Theory of rubber

elasticity. Polymer rheology. Viscoelastic of polymers and viscoelastic models. Polymer composites.

Jminssutlasall 3(3-0-6)
(Petrochemical Engineering)

rdeAunou - ludl

Prerequisite  : None

msaugaarnssiUlasini ansteudwmivaramnssulinsfeuwasllnsiail grannnssy Ylnsiadl
Tudaasugenans UiAseiswusiddussufitowedinsaiuassnsiiweaiien nszuiumsd
Tnnfliuufizonaiiuazsaunamansvainszuums esesnsallunuiulinged iesdleluns
wenuazanglouAuseu MetnuLAENTTUES mmﬂaamﬁ'ﬂLLasqmmwﬁnLLmﬁaﬂuqmawmiumm
vl

Development of petrochemical industry. Petroleum and petrochemical feedstock. Economics in
petrochemical industry. Heterogeneous catalytic reaction of petrochemicals and rate of reactions.
Petrochemical process with emphasis on the chemical reactions and their kinetics. Petrochemical
reactor. Separation and heat transfer equipment. Utilities system. Storage and transportation. Safety
and environmental quality in petrochemical industry.

ﬂiwaumsmmﬁ'%y’uqa 3(3-0-6)
(Advanced Mineral Processing)
deduneu - lud
Prerequisite  : None

umiAnfumeluladnszuiumnans vguivesfioin q Tuszuunszuaumenas 1wy
svuunsaseazneu wiiuiilnehluuaseiinsaesasnou nsussenalivanildfainiilunisuiuse
A s Mafnydugdunszuaunmauentagldvdnnsinihainduasisingn nguiuasmsuszgndlily
nszvumsueniagldvanunsiwduiuuanineisudea miﬁﬂm%uqﬂuizwmimLLsJﬂLLazms
UPAzZLdEn

Introduction to mineral processing technology. Theory of reactions in mineral processing
systems : e.g. flotation system, general surface chemistry and flotation chemistry. Application of
Physical Chemistry to mineral beneficiation. Advanced studies in electrostatic and magnetic
separation. Theory and application of differential gravity separations. Advanced studies in
comminution and grinding systems.



135223

135299

135301

135302

ylumalulad 3(3-0-6)

(Nanotechnology)
JdsAuneuy il
Prerequisite  : None

nannrsurlumalulad euatauilu urluaeulndn wildunsizivesiaguilu n1siivua
dnvazanzuaznTInzdoymans  wiludidnvseling YaquiluTanimmenisunng

Principle of nanotechnology, nanoparticle, nanocomposite, chemical synthesis of
nanomaterials, characterization and analysis of powder, Nanoelectronics, Biomedical nanodevices.

Sosfnmmzmsinunaluladnssuiunisnananiznng 3(3-0-6)
(Selected Topics in Process Technologies)
Idsiuneu Ll
Prerequisite  : None

nsAnwluaiviemdedndonniunaluladnszuaun1THWAALANIZ NG NIDNITUTIVNY FUNUN
LAZ/MIDAUATIAITAULDY

Studies in selected areas or topics of Process Technologies; or lectures, seminar and/or
independent study.

WASINAITUNALNU 3(3-0-6)
(Alternative Energy Resources)
IdsAuneu Ll
Prerequisite  : None

MANNITVBINFINUNALNY UTEnaun e ﬁugmmmLﬁméﬁ’aamaé’aﬂmmzmwﬁﬂ nanNIEARYNIG
namansveslnanaznisanglouniusou NWULEeITIRg Usenaunie nsuKSdnawe1ing A5l
Usglpmiananudeuiildanndsnuuaending msuammdaninlalawdn waddomds wdn nds
Jundes @y nsELIUMSTIRITUNSEuAs LUl [Womdsdinn nduanady wdnhtuias
mmﬂ?iaugﬂwa”ﬂmuqm%mwumawi WANLGUNAMNEI NMSIANURAZNITNITTALNANY

Principles of renewable energy: fundamentals, technical and social implications, essentials of
fluid mechanics, heat transfer. Solar energy: solar radiation, solar water heating, and other uses for
solar heat. Photovoltaic generation. Fuel cells. Hydro-power. Nuclear power. Wind power. The
photosynthetic process. Biofuels. Wave energy. Tidal power. Ocean thermal energy conversion

(OTEQ). Geothermal energy. Energy storage and distribution.

MsAgug NGy 3(3-0-6)
(Energy Transformation)
wdadunew il
Prerequisite  : None
MIUNNANNEI wvaeTisn waznnsliuszlewd L%@Lwﬁwé’ﬂﬁm%’umimﬁaugﬂwé’mu
wandnanndsugamnn Mulufmwandnanwdsaunauazndssnlii Uszneuse nisiasusy
wdanuna nMswdsugundsenlidin nsidsugundanuusiivanlain msdsusundsnuedl uas
mnﬂﬁaugﬂwé’wmﬁamﬁa% srvuidanasloada n1seankuumIUnsalluedesuasufuanig
NansENUABAIINdeNINTU TR SveslsmAnEs msfnfundany szuumsasusundsny
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.



135305

135306

walulaganuiu 3(3-0-6)

(Coal Technology)
deAunou - ldl
Prerequisite  : None

unihdmsuauuwazmsihluldem Useneuaie UseiRnislaauiu wrasilianiessalinet ns
AATIBALAENAFOUAUAY TPUUNITIMUNNGY BdUsEnauuiY minsladuazimlnsnswilvesauiiu
lassasamnsiidnduasialivosuiiu  wiluavssalinlivesaiuiiu - URASeNANA1 9 N15IATIAMUEY
dufiu arwdidewiulumawdsudiufiuteumsldou mavudwazns  fnfu nsthdwiulld
waluladveseuiu Usznoudie nszuiunswing arsuslueduresniuiu nssuiunsuiadnedu
uardmiuaduvesiuiu ansiadianndiuiiu nssutumsiduiuns o uaddon wsvgmaninisldo
fu wansevusiedanedon nslddufiulaeduiusiumunisldnganuvedan

Introduction to coal and its utilization: history of coal usage, geological origin, coal testing and
analysis, classification systems, 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.

FmnssunsEUIUNSINIAswIndey 3(3-0-6)
(Environmental Process Engineering)
deAunou - ldl
Prerequisite  : None

‘1/1’§|lﬂﬂ?iﬁu%ﬁu%@Q%ﬂ’)ﬂiiuﬂi”U’JUﬂ’ﬁWN?{l\‘]LL’JG]ay’eJlI Usznaunaey miéfmﬁu‘[,ﬂmﬁmmm
‘viaﬂmia:umamammamaﬂmﬂumﬁl,l,&m ﬂgﬂi&l’]LLauLﬂﬁ@ﬁﬂgﬂimwLﬂEJ’JsU’eN amawadﬂ’luuaumﬂwa
YDINGNIUY T ‘U‘U‘NL’M Maﬂﬂ’lisLUﬂWiﬁ]ﬂﬂ’liﬂmﬂﬂwuﬁ Use ﬂE]‘UWJEJ AR} ‘U’JUﬂ’liﬁ]ﬂMWLLa“U’I‘UWUW
ﬂi%U’J‘uﬂﬁi‘U’]Uﬂ‘U’]L?{EJ ﬂmﬂﬂW@?ﬂ?ﬂLLﬁzﬂﬂiﬂﬁUﬂquLL‘u’Jﬂﬂ‘VI’J'l‘ULﬂEJ’JﬂUﬂi%U’J‘L!ﬂ’]i'U’]UWUENL?{EJSL‘HE‘U
yoauds venduangravinssunazvendemiufivdunsy wumslunisesnuuudmiuszuuildlu
AMINTIUNTLUIUNTVNIALIAE DL

Fundamentals of environmental process engineering: engineering decisions, concepts of
material balances and separations, reactions and reactors, energy flows and balances,
ecosystems. Principles of water quality management: water supply and treatment processes,
wastewater treatment processes. Air quality and its control. General concepts of solid waste,
industrial, and hazardous waste treatment processes. Design approach of environmental-
process-engineering systems.



135307

135308

135321

Jennssunstansiude 3(3-0-6)
(Wastewater Engineering and Management)
rdedunow  : lud
Prerequisite  : None

Snunrfiawoninds Usgnaude dnvurvosindslumsnenin edl uas@rine faquazacd
Brsuazdemsiasalunadenldiedesilouazgunsailunstrimings nssviunaamenems
wiluas T imendmsumsttminge ﬂwiﬂwﬁmﬁﬁLﬁﬂLLUUﬁiﬁM@WLLaz%uqa nsiansadnd n1susuUse
dideuarnmindunld nsdanmiie wnaslidesdulunseenuuulsaininde Usvneudas ns
wonlduazUsziliunssuiunis mmitﬁmﬁﬂumiaaﬂLL‘UUﬂizmumi Janarsanluniseanuuuls
trdmindeuasauidetiold

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.

Amnssunsdnnsvendeluuvesuds 3(3-0-6)
(Solid Waste Engineering and Management)
deduneu o lud
Prerequisite  : None

Fmumsveansdamsveadsluguveuds unasinda diuussneuuasnaeutfsng o veweudslu
sUveuds wdinmsmamnsslumsisvesdeluglreuduazdnmmsavay nszuiumsdanisuaziidn
youdeluguvesds Ussnousie nsuenuasn1sujifdevesdsluguveaudadaednidunssuiuns a
wiasilla nszvaunsuwenvesdeluguvewds nszuiumsafiuns  wazmswlasweadeluguvewds
walulagnmsuenaguazmalulagnszuiunms wealulagnisulasguaamnm welulagnisudasgunaadl

wardinen nszvumsiUavesdsdanm

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 and chemical conversion

technologies. Biosolids treatment processes.

nseusnYLazUsendandsanu 3(3-0-6)
(Energy Conservation and Saving)
vsAuneu  : Lidl
Prerequisite  : None

AMFveIn1 NS wnasfinnveandiny ndauanudouazndsaulnindnnislunis
Usenamdsnulugunsalsing q wu wiisleih infesdaau vaweslwih uasaing seuvuiverna Wu
Al NIAUIUTEYLIANAUNY kaznsalAnyinsousndiarUsendandeanu

Introduction to energy resources and utilization; heat and electricity. Principles of energy
saving in boiler, air compressor, motor, illuminator and refrigeration. Play back period

calculations. Case study in energy conservation and saving.



135322

135323

135399

135998

wialulagazanuaznseaniuuleiiaaAsugia 3(3-0-6)
(Cleaner Technology and Eco-Design)
deAunou - ldl
Prerequisite  : None

wdnmsnealuladazern msanuafuiiunastiila nswaunfiddu ssuunsdanisdwanden ns
avnasulngldinaluladazenn ndnnsieierienisuaniUdsuaruiounazitademealuladiug nns
UszliuinInstInvewinsdine n150enwuueiliATYgia

Principle of Cleaner Technology, pollution source reduction, sustainable development,
environmental management systems, cleaner technology audit Introduction to, heat and mass

exchange network using pinch technology, life cycle assessment, Eco-Design.

msdansiietestudndou 3(3-0-6)
(Environmental Protection Management)
Idsiuneu Ll
Prerequisite  : None

LUIALARTIVEEATBINTIANITRMINGEY indesiielunsdanisiaanden : MsUsediunanseny
Aawndeu sTUUN1STRNIsAwIndeu (W ISO14000)  N153ATIZHINITVRINERAS T N1SREARIE
waluladazen msanwaznisiivesdonduinldusslovillnl nsfamuasivaeuniaiudundoy
\ATUgANARTAIINgDI NMINELATINRITIUAIIRdeL AuUasadlulsany

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.

Sosfnamzmemumaluladndnuiazaundey 3(3-0-6)
(Selected Topics in Energy and Environmental Technologies)
FJderuney  : Lufl
Prerequisite  : None

msfnwluausemdedadenmanaluladndsnuuasiunnden  wensUsey  dunuues/
WIDAUAIIAIYAULDS

Studies in selected areas or topics of Energy and Environmental Technologies; or lectures,

seminar and/or independent study.

dunuImngsual 1(0-3-1)
(Chemical Engineering Seminar)

deAunou - ldl

Prerequisite  : None

nsuauerenquankazdaussnuluideseldsunisfndeniiigitesiunisiauinig

weluladéuimnssuadl Ssasidunsinaueuuiiugiuresnisyanasnindouseanuisnisid
Usgdnsnn

Oral presentation with groups and submitted report on investigations of selected interest in
chemical engineering fields with emphasis on the techniques of effective oral and academic

writing.



135999

145002

145003

145998

Inendnus 12

(Thesis)
deduneu - lud
Prerequisite  : None

nmseluhdethinaulamemeisimnssedl Tnefidermulidndnm adenitauedisnnfiy
ogetion 1 ads rougeutosiuineniinus

Research on an interesting topic in chemical engineering, in which the candidate must
arrange a public seminar at least once upon the selected topic before the oral examination

taking place.

mstestudsndou 1(1-0-2)
(Environmental Protection)
Jdeduney Ll
Prerequisite  : None

wialansundasdawindon NsUssiunansenuacndey ssuunsianIsasnday nsnandie
waluladazon mﬁmeﬁm'mé:uﬂ'ﬂumﬁﬁmizmumﬁmmi?ﬁané'aumslsff

Environmental protection Techniques, Environmental Impact Assessment, Environmental
Management Systems, Cleaner Production, Cost-benefit analysis of the environmental management

processes.

MINYEN159ANITTIND 1(1-0-2)
(Business Management Skills)
wdedunew ¢ Ll
Prerequisite  : None

WiTEgAanTamiugIna N1sUTMIEIRa MENN1SNITUTMS NeANTIUYRIRIANnT Unlikasnsaiuny
QUFISIT miriaf%';dﬁjﬁﬂmi NOUNYTINT

Economics for business, Business Administration, Principles of management, Organization

behavior, Accounting and controlling, Financing, New Enterprise Establishment, Business Laws.

HnufuRauanavnssy
(Industrial Internship)
dsduneu  : legAuiuYeUYRINIAIY
Prerequisite  : Department Permission
anusluudluselinseitdgimnssululssnuanamnssy paendufinnsinuludanandey
gnavnssy thdnwazdoadsunenuiioasumsufoRnutasnadwsals
Utilize knowledge to solve or analyze engineering problems that occur in a factory, as well as
to work in an industrial environment. Students must write a working report summarizing their jobs

and outcomes.



