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WAV dose3un Iuundlein (Ussene-Ujia-Anedqeauies)
010337905  szileuididuymaimnssuail* 1(1-0-2)
(Research Methodology in Chemical Engineering)
010337906  AuNUMIMINTIULAL 1% 1(0-2-1)
(Chemical Engineering Seminar |)
010337907  @ununAmInIsuLAdl 2% 1(0-2-1)

(Chemical Engineering Seminar 1)


patsron
Underline


JyeAu
BV GRLY Yosre3v1
010325001  Usngmsaiceleudugs
(Advanced Transport Phenomena)
010325002 ﬂﬂimmam%%uqaLLaszusﬁ’waaﬁmmsumﬁ

Iuruniiein (UsTEE-UUR-AnuAienueg)
3(3-0-6)

3(3-0-6)

(Advanced Mathematics and Modeling for Chemical Engineering)

010325003  auMNaMmARTIAINTTLAITUE

3(3-0-6)

(Advanced Chemical Engineering Thermodynamics)

010325004  FAUNAMEARTIAINTTUIATTUES

(Advanced Chemical Engineering Kinetics)

AV 1UIAVARNIANE (WU N WUU N 2 @nnafney)
SWEIV Fosre3m
010405001  mstlesfudswindon
(Environmental Protection)
010405002  9iNWA15IANITTINT

(Business Management Skill)
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NNUHUANIURAEINNTIN (WU A LUU A 2 @RAIANEN)
R G Y183
010405003  RAnUfURNUAEMINTTU

(Industrial Internship)

Snendiwud (9uiuriasununisane)
SHEIYN Fosredwn
010325901  Anenfinus
(Thesis)

wunIvaen (U5IuAUTIEDILEUNISANYI)
AYADNANIIANTTULAN

3(3-0-6)

Iuruniiein (UsTEe-UUR-AnuAenuleg)
1(1-0-2)
1(1-0-2)
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1. NENAIVIIAINTIUNIZTUIUNTISAL (Chemical Process Engineering)

q

SREIV Fomein
010337101  MseBNUUUKAEMTIATIEiiATsfnsniad
(Chemical Reactor Analysis and Design)
010337102 3fINTIUNHIIULATEN
(Catalytic Engineering)
010337103  waluladnsuenans
(Separation Technology)
010337104 mimuquﬂizmumiéﬂguqﬂ
(Advanced Process Control)
010337105  N13EBATIZRNTZUIUNIT
(Process Synthesis)
010337106 miuuimﬁﬂﬁﬂixmumﬁy’uqﬂ
(Advanced Process Integration)
010337107  nsusMsIANTshugnamnssuadl

(Operation Management in Chemical Industry)

010337199  1309AARNIZNINAIUIAINTTUNTLUIUNNTLAL

uumiaeiin (Ussee-UjUa-Anwnienuied)
3(3-0-6)

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)

(Selected Topic in Chemical Process Engineering)
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2. naudyunaluladnszuaunisuan (Process Technology)

q

WAV dase3n uumideiin (Ussee-UfUa-Anwnienuied)

010337201  szuumsvauuunatsinnia 3(3-0-6)
(Multi-phase Flow System)

010337202  nszuaumsinsiulad 3(3-0-6)
(Tribological Process)

010337203  AoARRUALATDULADSLNY 3(3-0-6)
(Colloid and Interface)

010337204 wnelulaBideunu 3(3-0-6)
(Membrane Technology)

010337205  nsvuIuNsHanBeuaznIsonie 3(3-0-6)
(Pulping and Pulp Bleaching Process)

010337206  nszuaunsidulesleAa 3(3-0-6)
(Recycled Fiber Processing)

010337207  3mMINTIUTAL 3(3-0-6)
(Biochemical Engineering)

010337208  N1390NLUUHIURNIUTINNULALNITVENLVUIN 3(3-0-6)
(Bioreactor Design and Scale-up)

010337209  nseenkuuiaufnsallunssuiuniswedwelswdu 3(3-0-6)
(Reactor Design for Polymerization Process)

010337210  AIsBBNLUUIASBLANIUABUANLISB LAY ST ULTNSAIL ol 3(3-0-6)
(Heat Exchangers and Thermal Process Design)

010337211 wialuladena 3(3-0-6)
(Rubber Technology)

010337212  Aminssunediues 3(3-0-6)
(Polymer Engineering)

010337213 Amnsdlasad 3(3-0-6)
(Petrochemical Engineering)

010337214 msmumﬁmms’%uqq 3(3-0-6)
(Advanced Mineral Processing)

010337215  uiluwmalulad 3(3-0-6)
(Nanotechnology)

010337216  nsgurumavinfaliuians 3(3-0-6)

(Gas Purification Process)
010337299  130IAALNIZN A UNALLIATNTEUIUNSHER 3(3-0-6)

(Selected Topic in Process Technology)

3. nguivunaluladndsiuuazieuindon (Energy and Environmental Technology)
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E G dase3m Iuumiaeiin (Ussee-Ujua-Anwnenuied)
010337301  WWEIWAIIUNALNY 3(3-0-6)
(Alternative Energy Resource)
010337302  msAsugundsey 3(3-0-6)
(Energy Transformation)
010337303  waluladauiiu 3(3-0-6)

(Coal Technology)



010337304  3MINTIUNTYUIUNITNIAIIAZDN
(Environmental Process Engineering)
010337305  Jenssumsdamsinde
(Wastewater Management Engineering)
010337306  3mnssunsdnnisvendelugivouds
(Solid Waste Management Engineering)
010337307  nseusnYLazUsEndandau
(Energy Conservation and Saving)
010337308  wAluladdzoInuazn1seantuuLTeing
(Cleaner Technology and Eco-design)
010337309  msdamsifietostudwindey
(Environmental Protection Management)
010337310  wialuladwadidoinas
(Fuel Cell Technology)
010337399  Fesdmanzmadnunalulaindinuiazdundey
(Selected Topic in Energy and Environmental Technology)
v ndeninly

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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(Advanced Mathematics and Modeling for Chemical Engineering)
qmwwamam'ﬁmﬂﬁumﬁsﬁguqq
(Advanced Chemical Engineering Thermodynamics)
Sz UL NIIAINTTULAT
(Research Methodology in Chemical Engineering)
AUONMNIAINTTULAL
(Chemical Engineering Elective)
39U 9 wlenn

I 1 anansAnend 2
Fosredw
inﬂgmsfdmaiau%’uqa
(Advanced Transport Phenomena)
aauwamam%’iﬂ’mismmﬁ%uqa
(Advanced Chemical Engineering Kinetics)
fununimnssuadl 1%
(Chemical Engineering Seminar 1)
A NFONNIAINTIULAL
(Chemical Engineering Elective)
39U 9 WA
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(Chemical Engineering Seminar 1)
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(Thesis)
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(Advanced Mathematics and Modeling for Chemical Engineering)
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(Advanced Chemical Engineering Thermodynamics)
Sz UL MIIAINTTULAT
(Research Methodology in Chemical Engineering)
AUONNNIAINTTULAL
(Chemical Engineering Elective)
33 9 wlenn

I 1 anansAnend 2
Fosre3n
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(Advanced Transport Phenomena)
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(Advanced Chemical Engineering Kinetics)
funuIAINIIAL 1%
(Chemical Engineering Seminar 1)
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(Chemical Engineering Elective)
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(Environmental Protection)
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(Thesis)
HnufiRnugnavngsu 4

(Industrial Internship)
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010325001

010325002

Unngmsaineloudugs 3(3-0-6)
(Advanced Transport Phenomena)
Adeiuneu : Teepnufiureuvesniaian
Prerequisite : Department Permission

wannsmIaneloulumudy AnuFouwazita MmsftmuaraudRinisaeley Msousnyula luudy
LL@”Waﬂﬂ’]usLUﬂ']ilﬁ/iaLLUUi”lUL‘iEJ‘ULLa‘”LLU‘Uf]uU?qui“’fﬂUﬁ]aﬁ/liiﬂu ﬂiJﬂ"Iiﬂ'TﬁL‘UaEJ‘ULL‘LJaQa’]‘WiUi”UU
nangeInUsEnau ﬂ?iﬂWEJIEMiu‘WJNﬁEN’JQﬂWﬂ mwgﬂjwauLﬂummammmiﬂummmvwammmw
33UUQM%Q3JVL§JQQWLLa%iéﬁUU‘Viﬁ’]‘dax‘iﬂﬂﬁgﬁﬂaU

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.

mﬁmmami‘%’uqaLLazLLumﬁaaﬁmﬂiiumﬁ 3(3-0-6)
(Advanced Mathematics and Modeling for Chemical Engineering)
Jdsiuneu : leganuiureuveInIaivn
Prerequisite : Department Permission
wiedlalunstmuauazutYamadamansmamnssuedl nswauwuusaewenszuLnseiill
Fuiunauasiiauiunm aunsdeeyiussusuiivils Susuiaouardusulag aumadeyiusiBady
JgmanFusuiazdgpmeveun mauitamlagiBiddinneitasiBilwavuesssuuainiadaeyius
wyisndlaznmes SUlou ssuvdaInMIBuduazaunsllidadu nsulasanUang 810eedR
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.



010325003

010325004

010325901

gauvmamaniimnsaaiitugs 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)
Jdsduneu : lagAuiureuYeInIAiY
Prerequisite : Department Permission
nuiuarnsUszendlindnnsnsgummamansdmunsuidammsiuaiuieudifetomi
NSTUIUNTIAINTTULAL ﬂgsﬁaﬁwﬁqLLasaawaaqzwwamam% ﬂll@!aua%L?{a‘c’Jiﬂ’]W‘UENiSUUﬁWiLﬁEJ’JLLﬁ%
ANSHANLUUITIUATDANAR aumsamw%u’uga aunaniuazaunaveuraluszuulauazszuudanuuiu
deientu auqamamﬂaiuazuu%ﬁl&iL‘flumfalﬁsnﬁu aunaveuvaarle aunanill Mmdeseionives
3 maUssgndlimquimsguvmamaniiuiuileniseenuuussuy nsgadudiug ndninasiaaeia
maqm%wamam%ﬁm%izwﬁLffJuLﬁaLﬁml,l,aﬂmﬁul,ﬁatﬁm
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.

aumamaniimnssuiaidugs 3(3-0-6)
(Advanced Chemical Engineering Kinetics)
Fwdeuneu ;- TneauiuYeuYeINIAIN
Prerequisite : Department Permission

vannsddnuiafuaaunamansiedl gummamanivesfAsona vinvouedesfnsaluas
nsrUIUNI AR ndnmslunisesnuuunazaunsdmiueiesUfnsalgauad eiesufnsaluuy
oamnfasidwiufizeneniug wiesfnsaluvugamatibing madesvunnmsuiRnisuuuieies
Ufjnsalaauad msiseuisenlunssuiunsiisiuduasnisnndy mseeniuudmsussuuU)isendionug
madouanmvesiusaUfAzen nfesUfnsaiuuuvaneignia milnneiiatesufnsaiuudliidugaued
UfATesruuredla-vesudeiilaifdnssfazen

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.

Inefinus 12
(Thesis)

Indeduney : lngAnuiiugeaureIn1AiIv

Prerequisite : Department Permission

mvgluntenisauivnimnssuadl
Research on chemical engineering topics.



010337101

010337102

010337103

miaaﬂLL‘U‘ULLazmﬁmeﬁméawﬁﬂsaﬂmﬁ 3(3-0-6)
(Chemical Reactor Analysis and Design)
wdsduneu ;i
Prerequisite : None
ﬂauwamam‘lﬁmﬁmaqﬂﬁf“ﬁm ﬂauwamam‘ﬁuaaﬂﬁﬁ%aﬁﬁaﬁuéﬁﬁé‘f’;m’aﬂﬁﬁ%m nszwIuMIanelou
%ﬂﬂﬂ{]ﬂiﬁl’ﬁ/]ﬂ@]?lﬁdﬂ{]ﬂiﬂ’]L‘U‘u‘UBQLL‘U\‘i ﬂﬁﬂiﬁﬂﬂﬁ%iUi”‘UUﬂﬁ"ﬁ ‘UBQLL‘U\‘]LLa‘”ﬂW‘d VDUNA Lﬂiaﬂﬂgﬂﬁm
LUUNZUAZLUUAINE Lﬂi@ﬂﬂﬁﬂimLLUU%@lﬁa Lﬂi@ﬂﬂﬁﬂimLLUULﬂﬂu\‘i LLUUEJEJ’Nﬂ'ﬁlWﬂV]hJL‘U‘uaﬂllﬂﬁ]LLa‘”
LLUU%’]@@Q&@JQ@@J’J@ WQ@G{LWUL‘UﬂLLa%mi@ﬂUﬁﬂi&mﬁﬂﬁﬂIau Lﬂi@ﬂﬂﬂﬂimﬂﬁﬁiUﬂ’ﬁlﬁaLL‘U‘U‘Vla'lEJ’J{]ﬂ’m
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.

AIMINTIUNTIUG AT 3(3-0-6)
(Catalytic Engineering)
Avdsduneu
Prerequisite : None

nufnsgaduuarnsiseuiten nalnnisiseuisenasinennisiadislunssuiunisisefiten
A9 BUTTEIBTRITTUUNMSISU e lugnavinssy Bvgnavesnisunsnislusunia avsnaves
insifsudgumgiinazinaeidviunavesnisuns saunamanivosUfiseniiswudaiiiisauiizen
vdnluniseenuuuiaiesUjnsaidniunmasefiton madenliduseUfiten nmswamnuazeenuuy
fiseufiselunisgeavngsy IBMswseudiseufiten MIusinuusveiusuizen

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.

walulagnisienans 3(3-0-6)
(Separation Technology)
wdsduneu ;i
Prerequisite : None

nMsduunnauLazdnvzYasnsTUIUNSLEnas Tadeiifinatuaunavesaslunszuiunisuenans
mi'“;mm31/?‘1/1'1%‘14@auauqa‘Luﬂsamumsuaﬂmsé’q&ﬁ%fmw wuLRUNMTUAsuLUadlunssuaunsuen
ATUUUAIUNAY ﬂ?ﬁﬂgULLUﬂLLUUﬂﬁﬂLLﬁS@S@I@IWU ATAATIEINTEUIUNTUENENTVANEBIAUTENBY
LLﬁZﬁﬁ’]EJ%UG]@Uﬁ’JEJﬂ@@Jﬁ’JLG]B% USZ@W%ﬂWW‘U@Q%ﬂLLUﬂﬁ’ﬁ Wé’qmuﬁﬁaﬂﬂuﬂsxmuﬂmwﬂms n19
BonlinszuIunIswenans

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.



010337104

010337105

010337106

010337107

ﬂ’]‘iﬂ’JUﬂMﬂ‘igUﬁumi‘UquQ 3(3-0-6)
(Advanced Process Control)
wdsduneu ;i
Prerequisite : None
nguinisiadoulmneuausiveINTEUIUNIS ANANYUEYDIRUNTAIAIUANNTEUIUNITUUUAILY
nsAuANgUNsaINITImNTIUWATl mimumﬂ,mEJiamaﬂﬂizmumsl,ﬁa%fﬂwmmmwmaamamﬁmqﬂﬁw
Process reponse theory, characteristics and configurations of control equipment for

chemical processes, overall strategy for process control of final products.

NIAUATIZANTZUIUNS 3(3-0-6)
(Process Synthesis)
Avdsduneu ;T
Prerequisite : None

ﬂaﬂ‘ﬂﬁﬂ’]iaaﬂLL‘U‘Uﬂi‘"‘U’]‘LJﬂ’13LLE1“’Iﬁﬂﬂ’]uﬁ’]ﬁiuamﬂﬁﬁﬂiiuLﬂll msaqme“mmaw;]ﬂsmu,avmsaq
LYNUINANT ﬂ’ﬁE‘NLﬂ'ﬁ']”%LﬂiE]‘U’lElLﬂiENLLaﬂL‘UaEJ‘LJW.J’llIiE]u ﬂ’]iUim’]ﬂﬁﬂi“U’mﬂ’]iWNﬂ?ﬂuiau%uﬁd
ﬂSS‘U’J‘Uﬂ’ﬁE]EJﬂLLUUL‘WE]amJaﬂ’]’JS N1IATUAN ﬂ?‘ﬁﬂ{]Umﬂ’liLLa&ﬂ’ﬂMﬂa@ﬂﬂﬁJ

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.

msgimmsnizmumiﬁguqq 3(3-0-6)
(Advanced Process Integration)

Jtedvneu : Tl

Prerequisite  : None

wAlUlagN1309NLUUNIZUIUNITNINIAINTIIAT NFAMUALTINNNBNITAINGU AIINTOULAZLIAANT
darldlussuu mslessiuasmsdszgndldfudtuiuguuastugs mssenuutlasmieeies
wanwasunnudouuazanaans NTIATILANLATHFANENTLUNITDDNLUUNTEUIUNTILLAY

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.

NM3UIMIINNITLUEAEMNTIULAL 3(3-0-6)
(Operation Management in Chemical Industry)
Fwdeuneu ;- Lidl
Prerequisite : None

wruiinsruIuMslugnamngsuail \sesledmuNTUImsinng snpsgIueREvNTILAUNTHER
WAENNTIANIT NSUTMTIANITNTNEINTUYBELaTaN 1IN oun8lulsaeIl NTIUHUNSHAALAZNTS
FauU139 vanNsAIUANAMANEEAS U luRENTTILAL

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

chemical industry.



010337199

010337201

010337202

L%aﬁﬁﬂLQ‘WW%‘WNG%‘U%WJﬂiiuﬂi%U’J‘Uﬂ’ﬁLﬂﬁ 3(3-0-6)
(Selected Topic in Chemical Process Engineering)
wdsduneu ;L
Prerequisite : None
ﬂ’]ﬁﬁmﬂﬂuﬁﬂl’mgaﬁﬁﬁaﬁﬂLQ‘WW%Lﬁ.EJ’JfT'Uﬂi%UQUHWiVI’lﬁﬂ’JﬂiiﬂJLﬂﬁ

Study in selected areas or topics of chemical engineering process.

sEUUNsIMawuunangignia 3(3-0-6)
(Multi-phase Flow System)
wdsduneu ;L
Prerequisite : None

STUULAALATYDINAT ANYULNTINAURITEUULAALATURREAT NTATUIUANAUARAINSUNIT VA
YDITTUULAFLAZVBLUAT LNUFINITEBNLUUTEUUNS AT LARLATUBIaY NS IATRITEUUVDUNA?
RGN mmL%’szﬂﬁ’mﬁumaqmmmLL;fNLLaswaﬁuaﬁﬁmmaqmmadLLﬁﬁaﬁﬁﬁiammﬁ’quﬁ’mﬁum
aun1AraILda dnvarmsivavesszuuvadlvauazveands insifewianusunelussuunisivavesves
Inauazauds inasiniseantuusrurssvesinatasyeands nsuszendldaunisimnssuniives
33UUﬂ'ﬁvL‘VlaLL‘UU‘Vla’1EJ’3/§]ﬂ'1ﬂ

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

ulti-phase flow systems in chemical engineering.

nszvunsinslulad 3(3-0-6)
(Tribological Process)
Jtedvneu : Tl
Prerequisite  : None
wdnnsiuguedinsTulad Useiamawauninsiuled nouilnslulad msvszendudnnisiiugiuma
Inslulad Heddunazlassasrwesszuulniluladilsnanazdunsisemnalnglulad miLLamé’ﬂHmzqqﬁw
geeiiuRs nszuumsmalysiulad nssuaunisduda nsvurumsdeanu nssuaumsdsavnusasnsan
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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.



010337203

010337204

010337205

010337206

ADARDEALAZD UMDY 3(3-0-6)
(Colloid and Interface)
deAuneu ¢ laidl
Prerequisite : None
AORADEALAYAIATIES WAL STUUTBtITanUsReRn quiduilaiawesuay DLVO Sumes
WYUBITYUUTD ATy U LeI-TDamia) Bunesarasszuuvead-Aeuasyeds-vonan
Colloid and stability, surface energy, surfactant systems, double layer and DLVO theory, liquid-

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

weluladidousy 3(3-0-6)
(Membrane Technology)
Avdsduneu
Prerequisite  : None

nszuuMadeuiy AudnvauzLaynasdousiu nszuiunslaegladauaydianlnslaeylada syuu
sealud@aiundu szuulilasiiawstu ssuvgansilawmsdunazulufiawmsdu wenweistu nsussendld
nsruumsdendulunszuInIsuen

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

pervaporation, applications of membrane separation processes.

nszUuMsHandauavnsvlenide 3(3-0-6)
(Pulping and Pulp Bleaching Process)
Ideduney ;- Ll
Prerequisite : None

mstenidents! msdutuls wazmsdnuunn wilvedlsl nssuumsranidewnd Werueiluandedng
msthnduanldluduaznsatamiin nssuiunmsdiade msfauun msthanseiinduiu welulagnisven
dewall msatadnfiudiseendiau rasiu aassulaeenles uwaslelou nsadndiesis mswenidede
lelasiaudaseanled nsuftinslulsanunlenibewaziadesiiofldludaimnisy nsvendeuay
Aando

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.

nszvaunsduleslufa 3(3-0-6)
(Recycled Fiber Processing)
Jdedvneu : Tl
Prerequisite : None
STUUNSAUTIUTIN MIAaLennszaueildugy nmsudRmsiangvle windle Tunszurunsdu
Te3lwda wflvesnsvianiin msvleniedildannisudaniin dneamlumsedanszmvannidulesluda
Collection system, sorting of recovered paper, unit operations, equipment in recycled fiber

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



010337207

010337208

010337209

010337210

AAINITTUT WAL 3(3-0-6)
(Biochemical Engineering)
dedunew ;- lad
Prerequisite : None
adinen  taumansueseulesl  nsgadeudaiifveseule waunarans maaiauiule
Unngmisaimsagleulunszguiumsmedinin msvdn nmsfiundundndoe msussendldlugnanmnssu
Microbiology, enzyme kinetics, enzymes deactivation, growth kinetics, transport phenomena in
bioprocesses, fermentation, product recovery, applications in industries.

miaammuﬁdﬂﬁﬂifﬁamwLLazm‘isumsJﬁumﬂ 3(3-0-6)
(Bioreactor Design and Scale-up)
dsauneu ;- Ll
Prerequisite : None

sl FaunamansnIsasgRule NsRNeInIe miaaﬂLLUUﬁﬁ‘lijﬂizﬁ%amwuasm?u&ﬂasuum A9
Fiunuluszuulaonide gunIalnTIvInLATAIUAY

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

instrumentation and control.

nseenkuuiaunsailunssuiuniswedwelswdu 3(3-0-6)
(Reactor Design for Polymerization Process)
Ftedunew ;- lad
Prerequisite : None

MAnTgidndamanivesszuuneaweslsaiuluedesufnsaifamunuung uudeidesasuuuvie
MImuALANLIER UM INYAWINTaNTigavesUf iy modues sty

Mathematical analysis of polymerization systems in batch, continuous stirred tank and tubular
reactors; stability control and optimization of polymerization.

M3PENLUULATDIANUAELAUS DULAZSEUUNIALS Y 3(3-0-6)
(Heat Exchangers and Thermal Process Design)
Fdedunew ¢ Ll
Prerequisite : None

NTZUIUNITOULI msauuﬁwaﬁa@ﬁgwgu NFOULHIUUSHTATIAZSRTIan AUN1SNITOULTINI
NQUAUATNIAINITNARDY AUNITAIMTULATOIBULINILUUAIIY NIINAULENTBINANMAI8BAUTENDY
UsgAnsnmuagnnsoanuuutulunesu nianduusnuuvesdlelnsy nsnduksnuuuade nseusnyg
WﬁﬂﬂﬁuIUﬂiaU’JUﬂ’ﬁﬂé;uLLEJﬂ NITUIUNITELNY Lﬂ%lawhssmsLLUU%umauLﬁsnuawma%umau 1591
sumpuuUSAlosn nsruIuNIANKEN gunsaldwmSunsanEan geinsanean sasmsaulavewEn
wuudassdmsunszuIumsanedEn vigdalawdy idewuanAsumnudounayiesnamslagldinaianig
Snlawduuuusineg wiesiudamuounuisuuungdaladiun 1n3esiudammufeunuisuuuuun
AR LUUTIERININSE BRI NRarNMSNTzeRveUn Ussdvinmmsiiunduniusou

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-erowth 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.



010337211

010337212

010337213

wialulagens 3(3-0-6)
(Rubber Technology)
wdsduneu ;i
Prerequisite : None

NP UULETTUNALAL L UATIEN Ejﬁiﬂ?iNﬁMEJ’NLLagLG]%EJM?]E]&JU’]’JG%%&@’WIUL?J%U ﬂi%U’mﬂTﬁ“ﬁu
E‘UEJ’N NITLETULIIAZNITNAFDUL msﬂisqﬂﬁﬁmwﬂaﬂma

Natural and synthetic rubber preparation, formula and compounding of rubbers, vulcanization,

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

AINTIUNOFLLDT 3(3-0-6)
(Polymer Engineering)
Fwdeuneu - Lidl
Prerequisite  : None

wodlesuaznisuszgnalinedwesilutagmaimnssy lassaduaznuauifivomediues wed
wosHAn wodlwesRendn wedlesodugiu saunamanivesiiseailunszuiunswediueslsiedy
wuUR1 AasENUANIINaTemeiilues NauiAnuiavguaaieens wediesslelal nstiavgunuunila
voanedluesuazlinavensinvey nedluesnoulngy

Polymers and their 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.

Aenssullnsall 3(3-0-6)
(Petrochemical Engineering)
Jdsdunew : Ll
Prerequisite : None

msaugeavnssutingedl ansteudmivgnavnssutlnsdeuuasUlnsiedl gnamnssdlnsaiily
Baasugamans UiATeiiswugifidussuiitevedlnnainasdnsiiwwesjiten ufteaiiuas
JauUNAMAR$YBINTTUIUNMTTINTzUILNsTlnsiadl iedesufnsallusmsnidlnaad wdssdielunisuen
wazaglouanuseu ssuuassaUlan MINNAUKAENIVUES mmﬂaamﬁaLLagmmig'mé’hu?mmﬁau
Tugnanvnssutinsadl

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

environmental standard in petrochemical industry.



010337214

010337215

010337216

010337299

ﬂi%U’JUﬂﬁVI’NLLi'“Uzu%N 3(3-0-6)
(Advanced Mineral Processing)
wdsduneu ;i
Prerequisite : None

weluladnszuaumamans UAATesheg Tunssuaunmsmiaus  ssuunmsasenenon infiiuis infins
aeenzneu MsUssgndlivdniafiadalumsuiuusnmunmis  nssuiunsuen dugdaglivdnnislni
afanazuiman nquiuaznsUszendlilunszuaunsuenlaglindnauunnssusssuiennnainuss
Trugn iz‘U‘Umi‘UﬂLL‘&JﬂLLaxﬂﬂiUWazLaﬂﬂ%HQQ

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.

wluwmalulag 3(3-0-6)
(Nanotechnology)
Jtedvneu : Tl
Prerequisite  : None

wannsuluwelulad suniauly wilureulndy wlidunszvverianuily MIfrued Ny
warmsesieynam wiludidnnseling gunsaluludinmnanisuwmeg

Principle of nanotechnology, nanoparticle, nanocomposite, chemical synthesis of nanomaterials,

characterization and analysis of powder, nanoelectronics, biomedical nanodevices.

nszuIumsvinelituens 3(3-0-6)
(Gas Purification Process)
Jdsdunew : Ll
Prerequisite : None

nszuILMIhAEliUTEns msUssgndlivdnnismsgammanant saumeansuaznamansvedlualy
mavhlifnelsiusavs melnsedaugamiamsuaendanu nmstielounuiou uaznsnelousaansly
ﬂixmumsv‘hﬁ”wﬁqmé Mneiidedn waldaitagtuuazineduildlunmagaavnssy nszuiums
AT NTEUIUNTAAT NNTUINAIBUHUNNIUTY N1T0DNLUUNTZUIUNTT mil,?i'aﬂq"dﬂiaj WASNANNITN
AnsfveufiRn muddgrenssuiunsviieliuigrisomsuntiosdaundon

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.

Sosfnanzmeumaluladnszuiunisuan 3(3-0-6)
(Selected Topic in Process Technology)
Jdenuney ;- ladl
Prerequisite : None
msnuluavvierdedmansisatumneluladnszuiuns

Study in selected areas or topics of process technology.
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010337303

WASINANUNALNY 3(3-0-6)
(Alternative Energy Resource)
Jtedvneu : Tl
Prerequisite : None

wé’ﬂmsﬁugmﬁuaqwé’mumLmu nannsdrdggenamansvadlva  nsanelaunnuiou naanu
WEIOTING NsurSeduaseniing mslindrnunnudeuiiidendwatending nslivselvdanau
Louildanndsnuuaioring nsnasmdendnlnlawdn wadidemds ndsnuin ndsnuiuedes
WEIUAL NFTUIUNIEUAT LA IWemEinn wdanuanady wasuaniituinas ﬂ’]iLU’SEJL!EU
NAIUYUUANUVALNT NEWTUQUNNNGTE MSIMAULAYANTNTTLNAITY

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.

MsiABuFUN Y 3(3-0-6)
(Energy Transformation)
deduneu ¢ Ll
Prerequisite : None

mssuunngumday uwidsihnuarnsliusslon demdmdndmiunsuAsusundanu wandn
NANFInugamaIn nasnunauazndsnuliidin nsasugundenuna ndsauliin wdaew
wimdnlvih winueiuasndsnuiuedes ssuuidemdioata mssenuuumuinsailuedesuasnis
UFTRMS mansgnuimudnadeuannsufiinisvedsmdaduigds mstnfundsa ssuumaivasy
JUNGUY

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.

wialuladauiiu 3(3-0-6)
(Coal Technology)
dsAuneu ¢ laidl
Prerequisite : None
aufiukarmsiluldenu Useidnsldauiu urasiifianiessdiing madesgilasvageun iy
FPUUMTIMUNNGY asrUsznauauiu mnsladuasmivsnamivesiiuiy lasaianadnduasieiives
g1uiiu wnluazssaliaiivesniuiu U§nsenaiinieg madwsieiynuiassiuiy nswsenauiiuneunsly
u Msvudezmstiniu madd e walilabvesduiiu nsruiunsenlugl ensuslueduresdu
fiu nszvaumsuiadindusardeiunaduresnuiu asedangiuiiv nsruiunsiisiuns o uwadd
o iaswgmansnsliiuiiu wansevusedanndon mildiudiulasduiussuwundlindanuedan
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.



010337304

010337305

010337306

AAINTIUNTLUIUNTNAWINS DL 3(3-0-6)
(Environmental Process Engineering)
Jtdvneu : Tl
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.

Sennssumsdanmstinde 3(3-0-6)
(Wastewater Management Engineering)
Jdeduneu : Ll
Prerequisite : None
Snunrfimsmeninde dnvasvoniidslumamen vl wasdrine Taguszasd Bnsuazdens
fnsanlunmadenifiadesilouargunsallunistrdainnGs nszuaunisiememieniaaivagdaine
dmsumsvitninge msﬂwﬁmﬁ%ﬁﬁLLUUﬁiiumLLaz%uqa n3dansaand miﬂ%’UU?ﬂE’]LaﬁlLLazmiﬁ’l
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anudidosiulumseenuuunszuiuns deRsailuniseenuuulsnisaideuasmudetiald
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.

Fmnssunsdanisvesdeluzureanta 3(3-0-6)
(Solid Waste Management Engineering)
Fwdeuneu ;- Lidl
Prerequisite : None

ﬁfﬁummi‘uadmﬁﬂmiﬁuaﬂLﬁaslugﬂﬁuml,lfﬁd wrasnuila diuusenauuasa aauURsngeg %aamauﬁa‘iugﬂ
Yol Mé’ﬂmwnﬁmrﬁiﬂumilﬁfﬂﬁumlﬁEﬂugﬂsumLL%@LLazé’m‘iwmiazau NIz ez UUvende
TugUveuds msuenuasnsuf URneveadeluguvonds s wasinde nssumunsuenveadeluzuveads
nssvunIRfunsuasnsawesdeluguvead walulad msuenTanuasmalilagnszuiuns welulad
nailasgUaamnm waluladnsulasgumaeiiuasdyiven nssuiunsundaveddnm

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.
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nseusnYazUsEndandanu 3(3-0-6)
(Energy Conservation and Saving)
eAuneu ¢ laidl
Prerequisite : None

AMSITBINSINEIY undsiiunvemdsy ndsuanudeusazndanulniiudnnislunig
Usemandamilugunsalineg wifelot wiesdnau wewoslni wasaing szuuUiuernia nsdun
JELIAAUYL WaenItiAnyInN1sausnELasUsEndama s

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

energy conservation and saving.

waluladar1alazn159nLUULTENA 3(3-0-6)
(Cleaner Technology and Eco-design)
deAuneu ¢ laidl
Prerequisite : None

wdnmswealuladazen nmsanuvasiiflauaiis nsRaugdu stuunsinnisawanden n1s
nyaaeulagldmaluladazen nannismalulagiud MeUssluinInsTInvenanine n15eantuuLls
e

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.

msdansiitetestudanndon 3(3-0-6)
(Environmental Protection Management)
deduney ;- Ll
Prerequisite : None

WIAMUARTIVEEAYRINNST AN SAwInden  nsediolunsdnnsiuanden  nsUssiuranszny
AIAGEN STUUNMSTANITAWMING BN NTIATIZIIaTTRINARST n1skEademaluladayenn n1san
wagmniweadonduinlivsslonilni msfamunsvaeunefudunndon wsvgmaniauandoy
ﬂgﬂ/im&JLLazmm'ﬁg’m?ﬁLL’méJa;J Anulasnielulssu

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)
Avdsduneu
Prerequisite : None

nEnNITULe TS donAY wadiTemAsilanne uasnisuszgndld lwadilemduuuiie
wanwdsulusnsey druusenausiee YouTadiloinas NTIMAUANYULUANIANTIOUY \wadiTeinas i
wsdnlsznoumaditowdsiinasedussauy eufrvdmanalhilativadidomas

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.
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010337905
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Sosfnarzmeumaluladndsnulazaundey 3(3-0-6)
(Selected Topic in Energy and Environmental Technology)
Jdenuney ;- ldl
Prerequisite : None
msnwluavvieritedmansisatunaluladnduuasdundon

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

5L U8UITITeNIIAINTINAL 1(1-0-2)
(Research Methodology in Chemical Engineering)
Fdedunew : Ll
Prerequisite : None

NANNITLAZAIDYUUUALY) VDIUITY nsriseegrndussuuuandutuneuiiiinase
ANLEISWRIUITY Mstmuaiideniidy nseenuuuis vy Madeulasesnenside nMseenkuuns
naaes M3danudeya Msuszdiunansiodenauninuasidalinnm madeusendde  wedanis
ULEAUNITHUALNITHEUNINANUIIY ITTUNUTTUTNIVUUALIAINT

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.

dununimnssad 1% 1(0-2-1)
(Chemical Engineering Seminar |)
dsAuneu ¢ laidl
Prerequisite : None

NNT9IUVYAMUNINITINTOEI9T1R msﬂizma‘ﬁ'aaﬂamﬂﬁqﬁuﬁﬁmaﬂﬁ]LLaxﬁuaﬁEﬂuﬁﬁas\'Nq Tu
AUMIIIFMNTIUAT NSUEUIUNAIIM

Comprehensive reading and compilation of interesting current information on chemical

engineering subjects from publications, conducting presentation.

funuienssuall 2% 1(0-2-1)
(Chemical Engineering Seminar II)
JdsAuneau 010337906 duULUNIFINTIULAL 1
Prerequisite : 010337906 Chemical Engineering Seminar |
msisuesengueluindeFosildiunisimdeninfnadeatunsiammaneluladduimnssy
Wil MITEUTIBNUIRINT Miauedonguauet19lUsEavzamN
Oral presentation with groups on investigations of selected interest in chemical engineering fields,

techniques of effective oral presentation and academic writing.
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010405003

mstlostudewindey 1(1-0-2)
(Environmental Protection)
Jdedvnew : Ll
Prerequisite : None

wilansuntiesdaunaden Msussiiuansenudanndon ssuumsdensdanndon mssdadaemalulad
avomn mAengim Al ainsrULmsIamsAsnndonld

Environmental protection techniques, environmental impact assessment, environmental management

systems, clean production, cost-benefit analysis of environmental management processes.

NWBENNITIANTGIND 1(1-0-2)
(Business Management Skill)
Fdsduiey - ldl
Prerequisite  : None

WTYEANERSAIMSUTINY NTUTMITEINT NANNIINITUITMS NeRNTIUT0I09ANT UyBuaznismiuny
YIS ﬂ’]iﬂlaglgdﬁjﬁﬁﬂﬂﬂ NYUUNBTIND

Economics for business, business administration, principles of management, organization

behavior, accounting and controlling, financing, new enterprise establishment, business laws.

AnUfjURnugnamnssy 4

(Industrial Internship)
Jsduneu :  1AEANULAIUTEUYRINIAIN
Prerequisite : Department Permission
nsudly Tinsgitdyimnssululsanugeamnssy AnufuRniludanndongaamnssa msideu
FeuaTUNUURANULasHadnS
Solving and analyzing engineering problems in a factory, working in an industrial environment,

writing a report and summarizing jobs and outcomes.
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