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136001 Usingnisaieneleudugs
(Advanced Transport Phenomena)
136002 ﬂﬂimmam‘%’uqqLLasmﬁwaaqmﬁmmsumﬁ

(Advanced Mathematics and Modeling in Chemical Engineering)

FIUIUAUIBNG
3(3-0)

3(3-0)



136003 gammamansimnsaaiitug 3(3-0)
(Advanced Chemical Engineering Thermodynamics)

136004 %auwamamﬁmﬂismﬂﬁ%ugq 3(3-0)
(Advanced Chemical Engineering Kinetics)

136902  WwTWUS (@ wSuluu 1.1 way 2.2) 48
(Dissertation)

136903 Ane1dnus (dmsunuu 1.2) 72
(Dissertation)

136904  Aw1Twus (@wsuluu 2.1) 36

(Dissertation)

RUIAIV AN
- NENAIYIAINTIUNTTUIUNISLAL (Chemical Process Engineering)
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136101 MseBNLUUNATMTIATEAdosUfnsaliad] 3(3-0)
(Chemical Reactor Analysis and Design)

136102 3AINssuNISLIIUATeN 3(3-0)
(Catalytic Engineering)

136103 Aemnssutlnsiadl 3(3-0)
(Petrochemical Engineering)

136104  wialuladnisuenans 3(3-0)
(Separation Technology)

136105 mamu@uﬂizmumﬁ%uqn 3(3-0)
(Advanced Process Control)

136106 mﬁmc"hmmzﬁqmaﬂﬂizmumi 3(3-0)
(Process Optimization)

136107  ATIATIZALAZAIITIADINTEUIUANS 3(3-0)
(Process Analysis and Simulation)

136108  NSLUABNNIMDTIUNITODNLUUNTZUIUNTT 3(3-0)
(Computer-Aided Process Design)

136109  ASAUATIZRNTZUIUNT 3(3-0)
(Process Synthesis)

136110  MmsUssgndldlasareiiasalunuiamnssuad 3(3-0)
(Application of Neural Network in Chemical Engineering)

136111 msaamwvwamé’u%uqq 3(3-0)
(Advanced Distillation Design)

136112 miﬁuﬁmimi:mumi%uqq 3(3-0)
(Advanced Process Integration)

136113 waransn1sinlu 3(3-0)
(Fire Dynamics)

136114 Amnssulndwes 3(3-0)
(Polymer Engineering)

136115 mseenuuuiadesufnsallunszuiumsindueslsiwdu 3(3-0)

(Reactor Design for Polymerization Processes)
136116  AAINIIUYIAL 3(3-0)



(Biochemical Engineering)

136117 M30eNKUUAIUGNTAITININKAZNTVE I8N
(Bioreactor Design and Scale-Up)

136118 Besdmmmenaduimnssunssuiunisiadl

(Selected Topics in Chemical Process Engineering)

- NFUAVIIAINTIUNTEUUNSBNE (Mechanical Process Engineering)
ITEIV Foim
136201  ASTUIUNSITINA MINNSIAINTTULAL
(Mechanical Processes in Chemical Engineering)
136202 msvienuduluimnssunsyuiunisiadl
(Refrigeration in Chemical Process Engineering)
136203  3FINITUNIINEL
(Mixing Engineering)
136204  naransvestranuuieudllaiou
(Non-Newtonian Fluid Mechanics)
136205 szuumsivakuunateigaia
(Multi-Phase Flow Systems)
136206  vauiimsivalutuinumie
(Boundary Layer Theory)
136207  MSAIUIAUTIRILATVDINAAIENSTDINTT VA
(Computational Fluid Dynamics)
136208 vufAnuasdulasnsyurunsalaaain
(Probability Theory and Stochastic Process)
136209 nslvanuututhu
(Turbulent Flow)
136210  nsivakuuiianunile
(Viscous Flow)
136211 nsguaumsinslulad
(Tribological Processes)
136212 mavhemeliuians
(Air Purification)
136213 ANERSUDIADAADUALALDULADILNG
(Colloid and Interface Science)
136214 wieluladidousiu
(Membrane Technology)
136215  walulagnisasenznoau
(Flotation Technology)
136216 vewudwaritufiveuds
(Solid and Solid Surfaces)
136217 vlgdalaiwdu
(Fluidization)
136218 BZasfmamemnudmnssunszuiunmsdng

(Selected Topics in Mechanical Process Engineering)

- N§uAY1BU 9 (Other Electives)
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136301 LASINAITUNALNU 3(3-0)

(Alternative Energy Resourses)

136302 mim?iaugﬂwﬁwm 3(3-0)
(Energy Transformation)

136303  NISIANITNANU 3(3-0)
(Energy Management)

136304  IAINTIUNTZUIUNITOUNAN 3(3-0)
(Thermal Process Engineering)

136305  Aluladaiuiiu 3(3-0)
(Coal Technology)

136306 3MINTTUNTEUIUNTINIAWINE DY 3(3-0)
(Environmental Process Engineering)

136307 Amnssumsdansuinge 3(3-0)
(Wastewater Engineering and Management)

136308 %aﬂiimm'ﬁmﬂ’]i%&Lﬁﬂiugﬂmaﬂwﬁ& 3(3-0)
(Solid Waste Engineering and Management)

136309  nsessuaIuAUNaUNTITIY 3(3-0)
(Coal Preparation)

136310 Amnssunszuiuntswambeuaznisvienide 3(3-0)
(Process Engineering of Pulping and Pulp Bleaching)

136311 @uleslafauaznisvdanin 3(3-0)
(Recycled Fiber and Deinking)

136312 msideniandmsunuimnssual 3(3-0)
(Material Selection for Chemical Engineering)

136313 waluladsns 3(3-0)
(Rubber Technology)

136314 WSEAAUNTTY 3(3-0)
(Industrial Minerals)

136315 ﬂizmum’immé‘ﬁu’uqﬂ 3(3-0)

(Advanced Mineral Processing)

136316 Basfnamzmeindanssnad 3(3-0)
(Selected Topics in Chemical Engineering)

136317 A3ANEINILAULDS 3(1-4)
(Independent Study)
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Fodn AUURUNA
qmwwamamﬁmmmmﬁ%uqq 3(3-0)
(Advanced Chemical Engineering Thermodynamics)
mﬁmmam%%uqaLLazmiaﬁaaamﬁmﬂiiumﬁ 3(3-0)
(Advanced Mathematics and Modeling in Chemical Engineering)
A UaeNIAINTIULAL 3(3-0)
(Chemical Engineering Elective)
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(Chemical Engineering Elective)
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Usngmsaireloudugs 3(3-0)
(Advanced Transport Phenomena)
aauwamam%ﬁmﬂﬁmmﬁsﬁzuqﬂ 3(3-0)
(Advanced Chemical Engineering Kinetics)
udonmaiAINTIULAL 3(3-0)
(Chemical Engineering Elective)
I UFNNIIAINTTULAL 3(3-0)
(Chemical Engineering Elective)

391 12 wudqena

Tunemsanend 2 Shnundemunsduuuimavnmsegieios 1 ads
Ui 2 mamsinendi 1

Fodn AURUNA
INUG @EmSuuU 1.1 uag 2.2) 12
(Dissertation)
59U 12 wuqenn
I 2 aansdnundl 2
Fodn IUURUNA
neinus @Ewsunuu 1.1 uag 2.2) 12
(Dissertation)
591 12 wudqena
I 3 mansAnend 1
Fodw FIUIUNUIAA
Inefinus @wmsunuu 1.1 uag 2.2) 12
(Dissertation)
59U 12 wudqena
7 3 aanasdnend 2
Fodw IUURUNA
Inefinus @wsunuu 1.1 uag 2.2) 12
(Dissertation)

594 12 wdaene



A5 UNYS183Y

136001

136002

136003

Uimgmiajdwiawﬁzuqﬁ 3(3-0)
(Advanced Transport Phenomena)
Judedunen  : ldd
Prerequisite : None

wann1smsangleulusuiy anudeuuazing msmvuaruantanisaelon nmseysneuia Ty
LLazwﬁNﬂﬂumﬂwaLL‘U‘US’]‘UL%‘c’J‘ULLaSLLUUﬂuﬂ’qui%ﬁUf\!aVliiﬂfl aunsmMaasuulasdmiussuuvans
osdUszney  msmeleuszminaesipgnia aaavmssmidmivszuugamgiine sruvgamgiilsinaiua
STUUVa1URIRUTENaY

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. Macroscopic balance for isothermal, nonisothermal and multicomponent systems.

ﬂﬂimmam%%uqqLLaxmﬁﬁi”lammﬁmmsmmﬁ 3(3-0)
(Advanced Mathematics and Modeling in Chemical Engineering)
Iedunew  : il
Prerequisite : None
wintlelumsfinwuasuiUgymediamansmaemnssuadinnissngnisainsaelewivigammaemans
warivvaunamansimnssnall  nMswRwUUS aemensEuumsni T iTutunauas it uiunan
aumadeeyiussuduiinis suduasuazdudivln 9 aunafeeyiusiBadu Jymindfeulvsuduas
HaymifiGeulsveun mauidgmineisnsduiinsauasiimsdsinauenguaumsideeyius wein
waznees Sudsousyuvaunmsifaduleraunsidi@adu msuasanvane adfuazamtiavidu
a7
Mathematical techinque 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, etc.
gnuvwamaniimnssafitugs 3(3-0)
(Advanced Chemical Engineering Thermodynamics)
Iedunew  : il
Prerequisite : None
nguiuazn1suszgndlindnnismsgumwanandifiewddymmisiuanufeuiieadoms
NIZUIUNITIAINTTULAL ﬂgsﬁaﬁmﬁaLLazaawaﬂqmwwamam‘ a:ucs]aLLaaLaﬁaimwsuaaﬁzwmsLﬁmLLaz
ANTHANLUUITINALAUAR amﬁaﬂns%uqd aunaindiavaunavesaluszuulauazseuuiUanuy
Juilodfiertu  augaveswdlussuulailidudofoaty  aunavesvamarle aupaed  n1s

v
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Teeidneesd  msUszsendlivguiviseamwaransiuiafienisesnuuuszuunisgadudues
waninainuAIiII e ansdmsuss U dulareuazldidudeden

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.



136004

136101

136102

daumamanidemnssuiaidugs 3(3-0)
(Advanced Chemical Engineering Kinetics)
wdeunen ¢ lid
Prerequisite : None

msnumumdnmsdfgiintusaunaemandied  guvnamanivesUfitenedl  wiaveunies
Ufnsaluaznszurumaisaufizen ndnnslumsesnuuuuazaunsdmiuiniesUfjnsalonund  1a3eq
Unsaluvugamgiinsiidmsuugiseneniiug wsesufnsaluvugamaiibing  nsdeauuennsufoans
wwuisesfnsalgnuef nasaUisettunssuiunmsiisiuguasnsgadu  mssenuuudmiustuuURzen
Feug  madesanmuesiifizen ndenfnsaiiuimeneinme  meseiisdenfnsaiuuulsidu
oauAd UfiSenszuuvedina-veaudsiilaidiisesu §isen

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 adsorption. Design for heterogeneous
reacting systems. Catalyst deactivation. Multiphase reactors. Analysis of nonideal reactors.

Noncatalytic fluid-solid reactions.

N1sPRNLUULATNTIATIELATsURNTallAd] 3(3-0)
(Chemical Reactor Analysis and Design)
Idedunew - il
Prerequisite : None

fﬂauwamamiﬁmﬁmaqﬂﬁﬁ%m Jaunamanives fize M isiusidfssUfAzen nszuiunsane
Towvesufiseridsussfionduveuds UfATodmivssuuuiaveuds uasufiavouvan 1a3eq
UﬁﬂiﬂjLLUUﬂsLLasLLUUﬁﬂﬂz Lﬂ%ﬂﬁﬁﬂiﬁim‘uﬁdm Lﬂ%ﬂﬂﬁﬂizﬁuuuwﬂﬁﬂ wuvegensivadilidu
gauAfLazuUUSIaesaunama  Wigdaladiunuazindesufnsainsaielou in3esufnsaidniuns
Inauuunaneingnia

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.

AMINTIUNISLSIUGATeN 3(3-0)
(Catalytic Engineering)
Jodedunen  : ldd
Prerequisite : None

nuin1sgadunaznInslfisen  nalnnisiseufisevavinafiariuadelun1sidenianisiss
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Asen  fedhadeussenevesseuumaselisenlugaamnssy  answavesnisunsngluaynia
SvEnaveunsifsudonmgiiuazinasidmiunareInsuns  aaunamansuealfieniswugadnigs
UAten  wnenuAalunmsesnuuuiedesufnsaidmiunmaiselfiten madenldduseufizen s
Vauuazaenuuudusauisenlunsgaamnssy Bnswseusiseufiten  n1susdnuzvesil
Uijnsen

Theory of adsorption and catalysis. 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.



136103

136104

136105

Aenssudlasall 3(3-0)
(Petrochemical Engineering)
Andeduneu - laidl
Prerequisite : None
maaugeavnsslinnedl asdoudmsvgravnssutinndeunasUlasedl anamnssutlasied
Tudaasygmans Uiiteiisiugitdusfitomedlnmed uardnnidmweniize nssviunstlasad
whufiseiaiiuazsaunamaniveanszuauns desufnsallunuiuiinsied iwdesdielunmsuenuay
aelournuiou msinifiulaznisvuds m’mﬂaamﬁ'ﬂLLa::ﬂmm‘wadanﬁaﬂuqmaﬂwﬂsiummmﬁ
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.

wialulagnisuenans 3(3-0)
(Separation Technology)
Jndsduney o lud
Prerequisite : None

MsfuunnguLasdnvzTeITTIUMIueNans  Uedeiifinatuaunavesaslunszuiunsuenans
ms’“gmeﬁm%umauau@a‘lxuﬂszmuﬂml,aﬂmsﬁqaﬁ%‘ﬂsww wUURRLNMSUABULUasunsEUILNITLeN
answuuaunaty msnduksnuuvaiauazesdleliy mIlnssinssuIunIsuenaiaNEeIR UsEnauLay
venesumeuseneuiamed Ussavsnmwestuuenans ndenuiideddlunsyuiunisuenans  madenld
NTZUIUNTUUNEATS

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.

ﬂ’]iﬂ’JUﬂMﬂi%U’Juﬂ’ﬁ%uﬁd 3(3-0)
(Advanced Process Control)
dedunew o lud
Prerequisite : None

msfnymquimsedeulmeeuauemensriums  WedluussgndldlumawiUamlumsdiun
SloAedimadeuadidmanseusiosydrs mmaainssuiunsiad AAENUTBE UNIAlMUANNTEUIINT
WUUANY miquuqﬂﬂizﬁﬁug’lumﬁmmmmﬁ mim‘umﬂfﬂEJi’szzJmﬂizmumﬂﬁa%ﬂwmmmw
VDINANANFAVINY

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.



136106
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136109

mimﬂ"]mmzﬁqmmmsmumi 3(3-0)
(Process Optimization)
Iedunew ¢ il
Prerequisite : None
wmadalunisszgndldndnnisadamanfiloudUaminismeannuneigalunisufoanimia
Aminssuiail  mMsmAumngigavenszuiumsiaidesuliitedrionazuuuiidediia 35nsm
Ampukarn1sUssyndlszileuisiaseiuuunng o Munuansdwamiy Muuansiudy Mnuents
NaAans
Mathematical skills to formulate and solve the optimization problems. Unconstrained and
constrained optimization of continuous systems, solution methods and application, integer

programming, stochastic optimization and dynamic programming.

NNIATIZIUALAITINABINTLUIUNNT 3(3-0)
(Process Analysis and Simulation)
Andeduneu o laidl
Prerequisite : None

watialunslessidgyuarmsdnaemginssureanseuiums lagldvanmsvedin Usngnisainis
geloy IV IQUUNAFNARSUALITINAUNAFNERTIAMINTIIAN  MIANYILALAUMINGANTIUNAAIERSUDY
gunsale q ldlunszvauniaed Bnmsenesinszuaumsfiatuaie Annsliivsunsunisadig
wuudaesdnsagy

An advanced course in transport phenomena, thermodynamics and chemical engineering
kinetics to support the courses in process analysis. Investigations on the dynamics of the different
process elements, practical experience with real process analysis and the use of commercial

simulated software.

nsldnonialmeslun1T0eNkUUNITZUIUNTT 3(3-0)
(Computer-Aided Process Design)
Andesduneu el
Prerequisite : None

msuszgndlilusunsuasauuuiasailesenuuunssUuMsFmnsedl nsuuzilusunsuns
$ravanszurumsdisaguiiduiidenld  msienesisasuitymilunsesnuuunieuiuusensdilden
AN NMTFAATIZAUNUAS  N1TAATIZAUTZANSANLAZUTZIUTIANT NITTANITHAINULAZAITIIAT
mmzﬁqm

A supported course in chemical process design by process simulators. An introduction of
commercial process simulators, the design or retrofit problem from a case study, flowsheet

synthesis, analysis and costing, heat integration and optimization.

ﬂ?iﬁﬂLﬂi?%ﬁﬂi%U’JUﬂﬁ 3(3-0)
(Process Synthesis)
Jdsdunew ¢ Tl
Prerequisite : None

wadlauagISmssenuuunszuunsuaslssnumsdmnsanedl msdansziedesfnsaluaziedos
BYNHINAT mié“amawﬁm‘%miwm%mamﬂ?aumm%’au Lmﬂﬁﬂ%u%jﬂuﬂ”ﬁﬁufﬂﬂ”liLﬁIE]ﬂ’]iiJi%Mgﬂ
NAIY ﬂi%‘U’J‘Uﬂ’ﬁﬂ’ﬁ@@ﬂLLUULﬁaaﬂMﬁﬂ’TJ% mimugmLLazmiﬂﬁﬁﬁmmﬁammﬂaamﬁa

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.



136110
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136113

nsUszenalilasaneialunimnssuedl 3(3-0)
(Application of Neural Network in Chemical Engineering)
dsdunew o lald
Prerequisite : None

msUszendlilasaneiasalumsuidapmeimdmnssued  dneamlumsussgndliidionsiaaou
NILUIUMS TIDINTHUIUNT PIUAIMAAMNEgelum ALy fugrusazwnAsdmsunssmanily
wuwvedlaseieidnga

Introduction of neural networks to be applied in chemical engineering problems. Potential
applications in process monitoring, modeling, control and optimization, fundamentals and

practical aspects of neural computing.

AseeNIUUVIENAUTU 3(3-0)
(Advanced Distillation Design)
Idedunow - il

Prerequisite : None
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Distillation column sequencing, thermodynamic analysis of distillation column, design of
complex distillation column, i.e. column with side stripper and side rectifier, thermally coupled

column, azeotropic distillation.

ms%uﬁmimﬂixmumﬁy’uqﬂ 3(3-0)
(Advanced Process Integration)
Judefunen ¢ ld
Prerequisite : None

wealulagnisesnuuunszuiumamsimnssned  Inedufinsinseidiormuadvueveanis
AandundanugapdevieTnghvgydendudiunldlussuy madinneiuasnisUssgndldfudduiugm
LLazﬁﬁguqﬂ mseenuuulasielnIomanUasuAuSouLazIaas mﬁLﬂiwﬁmﬂmwgmamﬂums
DONLUUNTZUIUNITTZUZ AU

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.

waransnIsAnly 3(3-0)
(Fire Dynamics)

Judefunen ¢ ldd

Prerequisite : None
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Wanlwwuuwsfinduazuuuuns nsunluifanuduazaaunar n1sgadalil n1snszaevesdailil dnsn
mawnlvsl  sastinsufedveadmln Hudu  wenanilvdinufugiuig  vsedamansii
Aeatostuniawilug sauisnislélusunsududagy wu CrD lunsussnanamsdnunisnlvdidag

This course introduces students to the fundamentals of fire and combustion principles such
as thermodynamics of combustion, fire chemistry, premixed and diffusion flames, solid and
liquid burning, ignition, flame spread, rate of burning, flame radiation. Topics include
fundamentals of numerical methods for the discrete (computer-based) solution of differential
equations, finite difference methods, simplified test problems of fluid flow and heat transfer in
fire, and also an introduction to engineering-level CFD Software products.
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Amnssulndiues 3(3-0)
(Polymer Engineering)
Judefunen ¢ ldd
Prerequisite : None
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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.

nseenuuulesesUfnsallunssurumsindueslsietu 3(3-0)
(Reactor Design for Polymerization Processes)
Judefunen ¢ ldd
Prerequisite : None
mAnTehidedamanivessruulndweslaeiuinssiluedofnaaifimuiuung  uuusioides
LazLUUYie MImuauAILalssLarMaIanEaLiigavesfize ndweslsedu
Mathematical analysis of polymerization systems occuring in batch, continuous stirred tank

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

considered.

AFNTTUTLAL] 3(3-0)
(Biochemical Engineering)

Jderunan ;- lud

Prerequisite : None
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Enzyme kinetics and enzyme 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.

N1399NLUUAIUNIATININUAZNITVENLVUIN 3(3-0)
(Bioreactor Design and Scale-Up)
Idedunew - il
Prerequisite : None
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Principles of fermentation. Growth kinetics. Aeration. Bioreactor design and scale-up. Aseptic

operation. Instrumentation and control. Case studies in bioreactor design and scale-up.
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Sosdmameneduimnssunszuiunsiadl 3(3-0)
(Selected Topics in Chemical Process Engineering)
dsiuneu  : Ll
Prerequisite : None

mMsfnuluariemveAndonueiMmNITUNTEUIUNSAL WEONITUITTENY JULLN Laz/YisoAuain
FIEAULDY

Studies in selected areas or topics of chemical process engineering ; or lectures, seminar

and/or independent study.

NIZUIUNTTINALUNIMNTTULAL] 3(3-0)

(Mechanical Processes in Chemical Engineering)

Idedunow - il

Prerequisite : None
maAsuulasaunmseyindiilensussgnadliuuiiasludnvesnmsvenouazansuneyna  n1sdn
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Modifications of conservation equations for special applications in the areas of particle size

reduction and enlargement, screening, handling and transport of solids, sedimenting and filtering

centrifuges, and membrane separation.

miﬁwmmlﬁmﬂ,u"?mﬂismwmumimﬁ 3(3-0)
(Refrigeration in Chemical Process Engineering)
Judedunen  : ldf
Prerequisite : None
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Principles of refrigeration. Psychrometrics. Refrigerants. Refrigeration cycle. Compressor.
Absorption refrigeration.  Steam jet refrigeration. Evaporator and condenser. Piping design.
Control of industrial refrigeration. Applications: e.g. application in food products and their
preservation by refrigeration, special food preservation methods and other applications.

Insulation techniques. Heat load calculation. Economic considerations of refrigeration.
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IFINTIUNIITHEL 3(3-0)
(Mixing Engineering)
Idedunew - il
Prerequisite : None
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General theory for mixing processes — hydrodynamics. Rheology and scale-up. Basic mixing
processes for solids, liquids, and gases: e.g. blending, suspending, and dispersing. Heat and mass
transfer. Mechanical forces on impeller and vessel. Power and energy consideration. Erosive
wear, shaft and gear box calculations. Impeller system selection criteria. Design of agitators.

Sealing technology. In-line and jet mixers.

naransvedlraluuueuiilaioy 3(3-0)
(Non-Newtonian Fluid Mechanics)
Idedunow  : il
Prerequisite : None
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Characterization and classification of non-newtonian fluids. Shear stress and viscosity for
various types of non-newtonian fluids. Measurement of non-newtonian fluids. Laminar and

turbulent flows of non-newtonian fluids in transport systems.

szuunsivauuunangignin 3(3-0)
(Multi-Phase Flow Systems)
Jndsdunew ¢ Tl
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.
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nguinsivaluduinaunie 3(3-0)
(Boundary Layer Theory)
dsdunew 1l
Prerequisite : None
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Fundamental equations of continuum fluid mechanics, the concept of asymptotic methods and
low and high Reynolds number flows, laminar boundary layers, generalized similarity methods, two-
and three-dimensional flows, steady and unsteady flows and an introduction to hydrodynamic

stability. Transition from laminar to turbulent flow. Turbulent boundary layer theory.

MIAIMBarvearansveInsiva 3(3-0)
(Computational Fluid Dynamics)
wdeduneu o lud
Prerequisite : None
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Two major computational methods, namely, finite difference method (FDM) and finite
element method (FEM) can be developed to a finite volume method (FVM). Basic principles of
FDM, FEM, and FVM are illustrated by means of a simple differential equation, each leading to
the identical exact solution. Developed CFD codes run with either structured or unstructured
grids. The general forms of governing equations, boundary conditions, and initial conditions
encountered in CFD. FDM and FEM formulations and solutions of various types of partial
differential equations.

nguiruiazduaznszuiumsalaaadn 3(3-0)
(Probability Theory and Stochastic Process)
Judedfunen  : ldd
Prerequisite : None
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Application of probability theory and stochastic processes to engineering problems for a
variety of applications. Modeling of random behavior in mechanical systems; static and time-
dependent stochastic fracture mechanics, with particular applications to assessments of
reliability and service life prediction. Design of mechanical engineering systems to reliability
specifications. Probabilistic failure models for mechanical components. Methods for the analysis
and improvement of system reliability.
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msluanvudulou 3(3-0)
(Turbulent Flow)
Jdeduney - lud
Prerequisite : None
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Stability of laminar flow; transition to turbulence. Navier-Stokes equations with turbulence.
Bounded turbulent shear flows; free shear flows; statistical description of turbulence.

nslranuuiinnumila 3(3-0)
(Viscous Flow)

Jndsduney - lud

Prerequisite : None
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Development of basic conservation equations for momentum transfer and related transport
processes. Constitutive equations for Newtonian and elementary Non-Newtonian fluids. Exact
solutions of the Navier-Stokes equations. Ordering and approximations. Stability of laminar
flows. Incompressible turbulent mean flow. Compressible boundary layer flow.

nszuaunsivsiulad 3(3-0)
(Tribological Processes)
Judefunen ¢ lid
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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nsvenelvuIans 3(3-0)
(Air Purification)
dsdunew 1l
Prerequisite : None
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Principles of air pollution and purification.  Air cleaner using electrostatic precipitation, Air
filter, gas absorption, dust collector and catalytic reactors. Case studies of air purification

including equipment and design system.

FansURInDaRRYALAL BUINO I 3(3-0)
(Colloid and Interface Science
Jndsduneu ¢ Tl
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.

wmaluladifouny 3(3-0)
(Membrane Technology)

Aurdsduney : lud

Prerequisite : None
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Principles of membrane processes. Membrane characterization and preparation. Dialysis and
electrodialysis processes. Reverse osmosis. Microfiltration. Ultrafiltration and nanofiltration.

Pervaporation. Applications of membrane separation process.

wialulagnsasemnznou 3(3-0)
(Flotation Technology)
Judefunen ¢ ldd
Prerequisite : None

WINNITVBINITABYAZNDU NITLAANDS ﬂauwamamﬁmaamiaasmmau "Laimimmﬁﬂ‘uaamiaaa
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Principles of flotation. Bubble formations. Flotation kinetics. Hydrodynamics of flotation.

Interaction between particles and bubbles. Applications of flotation.
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vowuduariiuivewd 3(3-0)
(Solid and Solid Surfaces)
Idedunew - il
Prerequisite : None

M3InTUIALAZIUINVBI0UNA WLl dumedivvessruuvemdeuta uazvouds-
YN ﬂqmﬂuﬁaﬁyuaa WU Anueds ANUgUITRasUIEq wdiitui LWﬂﬁﬂ%uQﬂUﬂ’ﬁﬁﬂ‘m
AN EvaITiLAY

Measurements of particle sizes and shapes. Surface energy. Solid-gas and solid-liquid
interfaces. Surface properties such as hardness, roughness and charges. Surface chemistry.

Advanced techniques in surface characterization.

Wadalawtu 3(3-0)
(Fluidization)

Judefunen ¢ ld

Prerequisite : None

winnsvesigdalawdy lelaslaunindvesigdalawdu nmsaelounuseuuazuialungdalad
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Principles of fluidization. Hydrodynamics of fluidization. Heat and mass transfer in fluidized

beds. Bubbling fluidized beds. Spouted beds. Industrial applications.

Fosdmamensiuimnssunszuiunsdana 3(3-0)
(Selected Topics in Mechanical Process Engineering)
Judefunen ¢ ld
Prerequisite : None
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Studies in selected areas or topics of mechanical process engineering ; or lectures, seminar

and/or independent study.

WASINAITUNALNY 3(3-0)
Alternative Energy Resources)
Fndsduneu ¢ Tl
Prerequisite : None
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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 (OTEC). Geothermal energy. Energy storage and distribution.
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ﬂﬂiLUﬁ&Jugﬂwé’qu 3(3-0)
(Energy Transformation)
Jdsduneu  : o ladl
Prerequisite : None
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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.

N1TIANITNANU 3(3-0)
(Energy Management)
Jdsduneu  : o ladl
Prerequisite : None
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Energy and environment. Energy management and conservation. Energy in manufacture.
Fundamental concepts in energy. Energy technologies. Instrumentation, measurement and control.

Economics and finance. Energy management information systems.

IMINTIUNTEUIUNITOUNAN 3(3-0)
(Thermal Process Engineering)
Iedunow  : o el
Prerequisite : None
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Drying: drying of porous structure material, constant and falling rate period drying,
theoretical and empirical drying equations, equations for various types of dryer. Distillation:
multi-component distillation, tray efficiency, tray design, azeotropic distillation, extractive
distillation, energy conservation in distillation. Evaporation: single and multiple effect
evaporator, evaporation using vapor recompression. Crystallization: equipment for
crystallization, crystallization theory, rate of crystal growth, 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.
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walulaganudiuy 3(3-0)

(Coal Technology)
Judefunen ¢ ldd
Prerequisite : None
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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.

JAINTIUNTEUIUNTVAWINd Bl 3(3-0)
(Environmental Process Engineering)
Idedunew - il
Prerequisite : None
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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.
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Jennssumsdamsinde 3(3-0)
(Wastewater Engineering and Management)
Idedunew - il
Prerequisite : None
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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.

%aﬂisumﬁmmﬂaaL?ﬂﬂiugﬂmauuﬁﬂ 3(3-0)
(Solid Waste Engineering and Management)
Jodedunen  : ldd
Prerequisite : None
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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 and chemical conversion technologies.
Biosolids treatment processes.



136309

136310

136311

nswsEuaUEunaunslgeu 3(3-0)
(Coal Preparation)
dsdunew 1l
Prerequisite : None
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General concepts of coal preparation. Coal origins, properties and characterization. Chemistry and
Geochemistry of coal. Trace elements in coal. Methods for coal analysis. Coal preparation chemicals.
Unit operations of coal preparation by physical, chemical, physico-chemical, and microbial processes.
Process and equipment selection. Flowsheet design. Environmental aspects of coal preparation.
Instrumentation and Process control. Simulation of coal-preparation plant. Evaluation and optimization

of coal-preparation plant performance.

JmnssunszuIumsHandowasnisrlenide 3(3-0)
(Process Engineering of Pulping and Pulp Bleaching)
Jdeduney - lud
Prerequisite : None
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Wood debarking, screening and chipping. Wood chemistry. Chemical, semi-chemical and
mechanical pulping. Reaction engineering, equipment, 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. Pulp bleaching and the environment.

wulesloAataznisvdandn 3(3-0)
(Recycled Fiber and Deinking)
Jndsduneu ¢ Tl
Prerequisite : None
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Collection systems, sources and sorting of recovered paper, Quality control and recyclability
of recovered paper, Unit operations and equipment in recycled fiber processing, Deinking
chemistry, Deinkability of printing inks, Bleaching of deinked pulp, Papermaking potential of

recycled fiber.
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nsidenTandmiuanimnssuiadl 3(3-0)
(Material Selection for Chemical Engineering)
wdeduney ¢ lad
Prerequisite : None
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Principles of metal, metal alloys, polymer and ceramic structures and properties such as

mechanical, electrical and thermal properties. Corrosion protection. Case studies for material selection.

wialulagens 3(3-0)
(Rubber Technology)

dsduneu : o ladl

Prerequisite : None
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Natural and synthetic rubber preparation. Formula and compounding of rubbers. Vulcanization.

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

WIRAANNTTH 3(3-0)
(Industrial Minerals)

Jdsduney o lud

Prerequisite : None
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Introduction to Industrial Minerals. Aggregates for construction. Industrial clays : Kaolin, ball
clay and bentonite. Minerals for agriculture and the chemical industry. Fired products : the
need for high temperature processing. Raw materials for the glsss industry. Cement and
Plaster. Clays for construction. Refractories. Assessment of mineral deposits. Disposal of

waste by landfill.

ﬂizmumimauiﬂﬁzuq& 3(3-0)
(Advanced Mineral Processing)
Judedunen ¢ ldd
Prerequisite : None
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Introduction to mineral processing technology. Theory of reactions in mineral processing
systems : e.g. flotation system, e¢eneral 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.
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Fosdmamzmednuimnssued 3(3-0)
(Selected Topics in Chemical Engineering)
Judefunen ¢ ldd
Prerequisite : None
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Studies in selected areas or topics of biochemical engineering ; or lectures, seminar and/or
independent study.

miﬁﬂmﬁwmmm 3(1-4)
(Independent Study)
Jdsdunew ¢ Tl
Prerequisite : None
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Self study or lecture on a selected topic in chemical engineering assigned by the
department; the work must be completed within one semester; written report and oral
examination are required.
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(Dissertation)
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Prerequisite : None
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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.

Inefinus (Erusunuu 1.2) 72
(Dissertation)
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Prerequisite : None
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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.
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(Dissertation)
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Prerequisite : None
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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.



