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WAV Fosredm
010337905  szileuiniduymaimnssuail*
(Research Methodology in Chemical Engineering)
010337906  @ununiFnIsuAil 1%
(Chemical Engineering Seminar )
010337907  dunundminssuwadl 2%

(Chemical Engineering Seminar 1)
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FY1U9AU

E G dase3m Iuumiaeiin (Ussee-Ujua-Anwnienuied)
010325001  Usngmsaiceleudugs 3(3-0-6)
(Advanced Transport Phenomena)
010325002 ﬂﬂimmam%%uqaLLaszuaﬁ’waaﬁmmsumﬁ 3(3-0-6)

(Advanced Mathematics and Modeling for Chemical Engineering)

010325003 Qmmwamam‘%mﬂﬁmmﬁ%uqﬂ 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)

010325004 aauwamam‘%mﬂsmmﬁ%qq 3(3-0-6)

(Advanced Chemical Engineering Kinetics)

AUVIAVENNIANWY (WY N WUU N 2 @NNAFANY)

WAV dase3m Iuumideiin (Ussee-UjUa-Anwnienuied)
010405001  mslesfudanden 1(1-0-2)
(Environmental Protection)
010405002  9iNWA15IANITTINT 1(1-0-2)

(Business Management Skill)

=2 a wa a =
NNUAUANIURAEINNTIN (WU N LUU A 2 @RAIANEN)
R G Y183 uunEnn
010405003  RAnUfURNURAEIMINTTU 4

(Industrial Internship)

Snendiwud (9uiuriasununisane)
SHEIYN Fosredw FUURUAA
010325901  Anenfiwus 12
(Thesis)
wnadyden A9suiuriassununisane)
A FRNNIIAINTTULA

1a

1. NENAVIIAINTIUNTZTUIUNISAL (Chemical Process Engineering)

(]

WAV dase3m Iuumiaeiin (Ussee-UfUa-Anwnienuied)

010337101  MseBNUUUKAEMTIATIEiiATsfnsniad 3(3-0-6)
(Chemical Reactor Analysis and Design)

010337102 3fINTIUNHI9ULATeN 3(3-0-6)
(Catalytic Engineering)

010337103  wialulagn1suenans 3(3-0-6)
(Separation Technology)

010337104 ﬂ’ﬁmmuﬂiwwﬂwﬂgugq 3(3-0-6)

(Advanced Process Control)

010337105  N13EBATIZRNTZUIUNIT 3(3-0-6)
(Process Synthesis)

010337106 mauﬂsmmamsmums%u@a 3(3-0-6)
(Advanced Process Integration)

010337107  nsusMsIAnTshugnamnssuadl 3(3-0-6)
(Operation Management in Chemical Industry)

010337199  3osdmanisneinuimnssunsyuiunsadl 3(3-0-6)

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

(]

WAV dase3m uumideiin (Ussee-UfUa-Anwnienuied)

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

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

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

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

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

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

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

010337208  N139ONLUUHIURNIAUTINNULALNITVENLVUIN 3(3-0-6)
(Bioreactor Design and Scale-up)

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

010337210  M1sBBNLUUASBLANUABUANNSBULAY ST ULTNSAIN oY 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 Amnsatlasad 3(3-0-6)
(Petrochemical Engineering)

010337214 nizmumiwmlﬁ'%uqq 3(3-0-6)
(Advanced Mineral Processing)

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

010337216  nsgurumavinfaliuians 3(3-0-6)

(Gas Purification Process)
010337299  1309AARLNIZN A UNALLIATNTEUIUNTHER 3(3-0-6)

(Selected Topic in Process Technology)

3. nguivunaluladndsauuazieuindan (Energy and Environmental Technology)

S

WAV daseim Iuumideiin (Ussee-Ujua-Anwnienuied)
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)
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010337304 %aﬂssmﬁsmumimﬁqLL’mé’au 3(3-0-6)

(Environmental Process Engineering)

010337305  3F1ATINAITIANITUNEY 3(3-0-6)
(Wastewater Management Engineering)

010337306  Jmnssunsianisvendeluzuvends 3(3-0-6)
(Solid Waste Management Engineering)

010337307  nseusnYLazUsENdandanu 3(3-0-6)
(Energy Conservation and Saving)

010337308  wiAluladazonulazn1500nkUULTIELIe 3(3-0-6)
(Cleaner Technology and Eco-design)

010337309  msdnmssiledestuduwandey 3(3-0-6)
(Environmental Protection Management)

010337310  ineluladiaditownas 3(3-0-6)
(Fuel Cell Technology)

010337399  Fesdmanizmeinunaluladndsnusazdwindey 3(3-0-6)

(Selected Topic in Energy and Environmental Technology)
Jyndenily
TdonFeuinainnguividenileaeulunain viedoniFouivuenaaiviluszduindinfnui
Aeatearuarudvnimnssuail fulageunglunmingrdomaluladnszaoundwszuasivile uaz/vie
antugan@nundue Aldunssusedlifuivlundngns wazdosdldumiuiiureuanmeainiey

LHUNISANEN
WY A LUU N 2 (Unf)

Ui 1 aaAn1sAnedi 1
AN Fosreivn TUIURUIAN
010325002 ﬂfﬁmﬂ’lﬁmg‘ﬁgugdLLa%LLUU‘-&WaE}ﬁﬂ’Jﬂﬁ‘MLﬂﬁ 3(3-0-6)
(Advanced Mathematics and Modeling for Chemical Engineering)
010325003 qmwwamam%ﬁmmimmﬁsﬁzuqﬂ 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)
010337905  szidsuidiTemicmngsuai 1(1-0-2)
(Research Methodology in Chemical Engineering)
0103XXXXX AW E0NNINIAINTTULAL 3(x-x-X)
(Chemical Engineering Elective)
39U 9 wenA

U9 1 aansenen 2

AN Fosreivn TUIUNRUIWAA

010325001  Usingmsaidelouduga 3(3-0-6)
(Advanced Transport Phenomena)

010325004 fﬂauwamamﬁmnﬁmﬂﬁ%uqq 3(3-0-6)
(Advanced Chemical Engineering Kinetics)

010337906  duuunIenssuAdl 1% 1(0-2-1)
(Chemical Engineering Seminar 1)

0103XXXXX AW UaANIIAINTTULAL 3(x-x-X)

(Chemical Engineering Elective)
59 9 wlenn
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i 2 aan1sAnend 1
IREIYT Fosreivn

010337907  &UNUNIAINTIULAL 2%

(Chemical Engineering Seminar 1)
XXOXXXXX Fydeniialy

(Free Elective)
XOOOOXX  Fyideniialy

(Free Elective)

010325901  3ngndwus

(Thesis)
39U 9 wUenA
i 2 anansAnendi 2
IREIYT Fosrein
010325901  Aneniinus
(Thesis)

594 9 WULYAR

wnewe * sedvlidunbeisatunisduianisiine
UWHU A WUY N 2 (Unf)

U7 1 aan1sAnedi 1
SRAN Fosreivn
010325002 ﬂfﬁﬁﬂ’lﬁ@lgsﬁgugdLLa%LLUU"&WaE}ﬁﬂ’JﬂﬁNLﬂﬁ
(Advanced Mathematics and Modeling for Chemical Engineering)
010325003 qmwwamam%ﬁmmimﬂﬁsﬁzuqﬁ
(Advanced Chemical Engineering Thermodynamics)
010337905  sxLUsuisIvenITIAmnTINLALY
(Research Methodology in Chemical Engineering)
0103XXXXX A E0NNINIAINTTULAL
(Chemical Engineering Elective)
3734 9 wuaena

WWY A LU N 2 (@rNannen)

I 1 mamsinend 1
SRAIYN Fosedvn
010325002 ﬂﬂmﬂ?ﬁﬁl%‘%ﬂ@ﬂLLEﬁEﬁLLUUﬁ’]aaﬁﬂ’mﬁmLﬂﬁ
(Advanced Mathematics and Modeling for Chemical Engineering)
010325003  gruvmarmanidemnssuiaidugs
(Advanced Chemical Engineering Thermodynamics)
010337905  sxtieuiTIdenITimnTINLALY
(Research Methodology in Chemical Engineering)
0103XXXXX A donn1aarnssulall
(Chemical Engineering Elective)
391 9 wenA

MUIUAUBAA
1(0-2-1)

3(X-X-X)

3(x-x-X)

UIUAUBAA
9

IUIUNULLAA
3(3-0-6)

3(3-0-6)

1(1-0-2)

3(x-x-X)

AMUIURULBAA
3(3-0-6)

3(3-0-6)

1(1-0-2)
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WAV Fosreivn TUIUNRUAA
010325001  Usingmsaideloudug 3(3-0-6)
(Advanced Transport Phenomena)
010325004 fﬂauwamam‘%mnﬁmﬂﬁ%uqq 3(3-0-6)
(Advanced Chemical Engineering Kinetics)
010337906  duuuIFnssuAdl 1% 1(0-2-1)
(Chemical Engineering Seminar 1)
0103XXXXX AU UAANIIAINTTULAL 3(x-x-X)
(Chemical Engineering Elective)
010405001  nstesiudanindeu 1(1-0-2)
(Environmental Protection)
010405002  ¥iNWgN159ANISEINT 1(1-0-2)
(Business Management Skill)
391 11 wdqenn
U 2 mansinendi 1
SRARYN Fosreivn TUIURUWAA
010325901  3nendnus 3
(Thesis)
010405003  Hnufuauanavinssy 4
(Industrial Internship)
39U 7 woene
U 2 mamsined 2
SRAYN Fosreivn TUIURUIAA
010325901  Anendnus 9
(Thesis)
71 9 wuqenA
wnewe ¥ sedvlidunibeislunsdusanisiine
AN95UI183YN
010325001 ﬂs’mgmsaimaiau%uqa 3(3-0-6)

(Advanced Transport Phenomena)
Adeuneu : Teeanuiiureuveiniaian
Prerequisite Department Permission

wannsmaaneloulumudy ANudouwaziia mafmuanuEutinisaielen MIoysnEuIa luwusy
LLazwé’wwﬂumﬂwaLLUUS’]UL%‘&JULLazLLUUfjuﬂausluizﬁuqamiﬂﬁ aun1sn1siUasuulasdmiuseuy
nangaeAUsEnau N1saelausEnINeasignia mqwﬁ%umauLsum@ammmiﬂﬂﬁm%’uwwqmwgﬁmﬁ
szuvenmnihinsfiuarszuuvanuesdUszney

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.



010325002

010325003

010325004

AfAFan StugILasLUUTIaDTImNTIIAT 3(3-0-6)
(Advanced Mathematics and Modeling for Chemical Engineering)
deiuneu :  leepnufiureuveiniaian
Prerequisite : Department Permission
wedlalunstunuazutYamnadnmansmamnssiedl nswauwuusaewonszuLnseR il
Juunauasfitutunm aunadsoyiussuduiinds sSufuiiaemardusiulag aunadseyiudidadu
HaymaSuiuuasymaweuin MUl is B inTeriuay I8 09A NaTURITTULANN TR IOUNUS
WYRAGLAzINADS NI SEUUAINM IR ULazauns Tl nMsudasanUans 15109606
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.

qmwwamam%’imﬂisumﬁ%uqa 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)
Adsuneu : TnepuiureureIniaIan
Prerequisite : Department Permission
mwﬁLLa“mi‘Uisaﬂﬁiﬁﬁwé’ﬂmivmamifiwamam%ém%’umiLLﬁi‘]mmwé’mmm%@mﬁLﬁ'msﬁaﬁmn
ASTUIUNTIAINTTULAL] ﬂg]suawuqLLa“aaaﬁuaaammwamam ﬂllﬂaLLa“LﬂﬂEﬁﬂ’]W“Uaﬁ“UUﬁ'ﬁLﬂEJ’JLLa'“
miwammmidua”ammm AuNTANTTUGS amammLa ﬁllﬁ]asumL‘V\lE‘ﬂflﬁ"UUﬂG]LLa”ﬁ‘”UULUG]LLU‘UL‘Uu
L‘L!E]LﬂEJ’Jﬂu ﬁtll@]ﬁ‘UENLWﬂIUi”UUUﬂVlVLiJL‘U‘UL‘HE]LG]EJ?WL! amammmama%a amamm ﬂ’ﬁ’JLﬂi’]”MLE]ﬂL?JE]i
3 miﬂiuaﬂ@ﬂﬂumwgmaamwwamamwumLwamsaaﬂl,mmwu ﬂ’ﬁﬂﬂ"?]U“Uu’d\‘l RANLNUNAINAIF
mqqmﬁwamammmmwwLﬂumama’auaﬂmﬂumamm
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.

ﬁ]auwamamﬁmﬂiimﬂﬁ%uqq 3(3-0-6)
(Advanced Chemical Engineering Kinetics)
Jdsduneu : leganuiureuveInIaiv
Prerequisite : Department Permission

wannsddnuieafuraunamansiedl guuwamanivesfAzona vinvouedesufnsaluas
nsrUUMTsIURAen nannislunmsesnuuunaraunmsdmiviedssUfnsnigauni niesUfnsailuy
oamnasidwmiufizeneniug wiesfnsaluvugamailing madesvumnnmsuiinisuuieies
Ufjnsnlgaumi msiseufizenlunseunumsTisiugiagn1sgadu Nseenuuud i ussUUURseTionug
madouanimesiusaUfizen niesfnsaiuuuvaeignin milengiietesufnsaiuuiliidugaued
UfAseszuvvedla-veudeiilaifdussfazen

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.



010325901

010337101

010337102

010337103

INeunus 12

(Thesis)
Fdasuney : IAgANULTILYEUVBINIAIY
Prerequisite : Department Permission

g luitanisav I vienssuad
Research on chemical engineering topics.

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 nszvIuMIanelou
GUEN‘UQﬂSEJ’W]iJWJLSQﬂQﬂiEJ’]L‘LJU‘UBQLL‘UQ ﬂﬁﬂiﬁﬂﬂﬁ%iUi”‘UUﬂﬁ"ﬁ ‘UBQLL‘U\‘]LLa‘”ﬂW‘d VDUKA Lﬂiaﬂﬂgﬂﬁm
LUUNZUAZWUUNINE LﬂiBQUQﬂSmLLUUW’Eﬂﬁa LﬂiBQUQﬂSmLL‘UULUWu\‘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)
Awdsduneu ;T
Prerequisite : None

nufnsgaduuarnsiseuiten nalnnisiseuisenarinennisiadislunssuiunisisefiten
A9 BIUTTEIBTRITTUUNMSITU Ao lugnavingsy Bvgnavesnisunsnislusunia avsnaves
insifsudgumgiinazinaeidviunavesnisuns saunamanivosUfisediswudaiiiisaiizen
vnluniseenuuuiaiesUfnsaidniunmassiiton madenlidusefiten nmswamnuazeenuuy
fiseufiselunisgeavngsy IBMswseudseufiten 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

nMsduunnauLazdnvzYesnsTUIUNSLEnas Jadeiifinatuaunavesaslunszuiunisuenans
mi'“;mm31/?‘1/1'1%‘14@auauqa‘Luﬂsamumsuaﬂmsé’q&ﬁ%fmw wuULRUNMUAsuLUadlunssuaunsLen
ATUUUAIUNAY ﬂ?ﬁﬂgULLUﬂLLUUﬂﬁﬂLLﬁS@S@I@IWU ATAATIEINTEUIUNSUENENTVANBIAUTENBOY
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

010337203

SosfnnnzneiuimnIsunseuIunIsed 3(3-0-6)
(Selected Topic in Chemical Process Engineering)
rdeauneu : Ll
Prerequisite : None
msinwiluguvrietitednaniziisatunssuiunsmamnssuadl

Study in selected areas or topics of chemical engineering process.

JEUUNT akuUaneinnn 3(3-0-6)
(Multi-phase Flow System)
Fdedunew : il
Prerequisite : None

STUULAALAZIDINAT ANWALNSINATITTUULAALAZUBLMAY N1SAIMAINAUARd S UNITIYA
YBITEUULNALAZ YDA Lﬂm‘ﬁﬂ'ﬁﬁ]@ﬂLLUU'i%‘UUﬂ”IilMﬁﬂJENLLﬁﬁLLa%‘U@ﬂLWa’J mﬂm%ﬁwwmmm
warveuds anuifigarinsveseyniaveuiuariavesUSinueymavesLdifidenuiiianveves
auMATDDY dnwaizn1siavesszuvvadlatazvads insiieuinusuneluszuunisivaveves
Ivauazvaauds tnasin1seRALUUSEUUYED ALz YR LT ﬂ’lﬁﬂis&gﬂﬂ%’mumﬁmmmLﬂﬁ%m
sruumsluaiuunateinnie

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

multi-phase flow systems in chemical engineering.

nszuuMsinglulad 3(3-0-6)
(Tribological Process)
Jdedunew : Ll
Prerequisite : None
vdnnsiuguedlnsTulad UseRnswauinsiuled nouilnslulad msUssgndudnnisiugiuma
Inslulad HeiduualnssadraesszuulnsTuladiBsnauazdunsiseomalnslulad msuansdnuairgei
goeiuia nszuaunsilnsTulad nsvununsduda nssuaunisdisamu nsvuiumsdeanusasnsdn
ﬂiau SULL“U‘UEUENﬂ’ﬁﬂaE]a‘u ﬂ’liLaaﬂiULLUUﬁua\m’lwaaau ﬂfuaﬂ‘wmumﬁmﬁlmwLLaumﬁmmaqa’lwaa
au mwaaau‘uaamuﬂﬁmau iuuumwaaauuaumsﬂgummi NaﬂiuVlUVI’NGY]ULmJLLawaﬂLLﬁﬂaall
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.

ADAAREALATD UMD SLNY 3(3-0-6)
(Colloid and Interface)
Jdsdvnew ;- laid
Prerequisite : None
AOARBEALAZAILATES NEINUALAY STUUTRIEN AL mqwﬁﬁmﬁamwaﬂmv DLVO Buos
INYUBITTUVVDURAI-NWUAL VBN I-VDINA E’J‘ULGI’?JSLWGU‘UBQi ‘U‘U"U?NLL?N ﬂ’]‘ﬁLLa“‘Ua\‘iLL‘U\‘] VDUNAR
Colloid and stability, surface energy, surfactant systems, double layer and DLVO theory, liquid-
gas and liquid-liquid interfaces, solid-gas and solid-liquid interfaces.



010337204

010337205

010337206

010337207

weluladiflounu 3(3-0-6)
(Membrane Technology)
deduney ;- Ll
Prerequisite : None

nszvruMaLdeusu AudnvaLazMawIsuDowsiu nszuaumslaeslafauardianlnslneslada szuy
poaludaiundu szuululasilawstu stuvaanslawstunasiniufiawsdu wemeisty nsUssyndld
aszuunseusulunszuIuMsuen

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

pervaporation, applications of membrane separation processes.

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

nsUenidents] medutuls wazmsdauunn wilveddd nssuumsianitewnd deiuriluandedang
msthnduldlmiwaznisatoniin nsvuiunisdiadie msfnuwn Mshanseiinduiv welulagnisven
dowdl nsatnaniusiseendiau aaeTu rasTulaeenles wazlelou nisatasiesa nsendedie
lelnsiauosoenlaed nsujdanslulsanunenideuaziadesilofldludsimnssy nmsvenidouas
Awndeu

Wood debarking, chipping and screening; wood chemistry; chemical, semi-chemical and
mechanical pulping processes; recycling and deinking; pulp washing, screening, chemical recovery;
chemical pulp bleaching technology; oxygen delignification, chlorination, chlorine dioxide
delignification and ozone delignification; alkaline extraction, hydrogen peroxide bleaching; bleach

plant operations; equipment and engineering; pulp bleaching and the environment.

nszvaumaduleslaiaa 3(3-0-6)
(Recycled Fiber Processing)
Jdedunew : Ll
Prerequisite : None
sruUMaAUTIUTIN MafPuennzauldud nMsUfiRnisememie in3eslle  lunssuiunadu
Te3loda indivesnsvdaviin mavenidetildannisudaviin dnenmlunssdanszaeaniduleslada
Collection system, sorting of recovered paper, unit operations, equipment in recycled fiber

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

AMNIINTIAL 3(3-0-6)
(Biochemical Engineering)
Awdsduneu
Prerequisite : None
9aTInen  vaumansvesoulyy msqaﬁauﬁﬂaﬁﬁmamﬂ%ﬁ aunamEns N3 gLAule
Unngnisaimsangleulunssuiunsmedinim msilin manundundnsdae nsussendldlugaamnssy
Microbiology, enzyme kinetics, enzymes deactivation, gsrowth kinetics, transport phenomena in

bioprocesses, fermentation, product recovery, applications in industries.



010337208

010337209

010337210

010337211

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

sl FaunamansnIsasgAule NsRNeInIe miaaﬂLLUUﬁﬁ‘lijﬂizﬁ%amwuasm?u&ﬂasuum A1g
Fiunuluszuulaonde gunIalnTIvInUATAIUAY

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

instrumentation and control.

nseanwuudsunsailunszuiuntsnedwelsiudu 3(3-0-6)
(Reactor Design for Polymerization Process)
wdsduneu ;L
Prerequisite : None

MAnTgiidsndemanivesszuunedweslseiuluedesufnsaifamuiuun: uuudeidesasuuuvie
mimmummLﬂﬁaiLLazmiqummmxauﬁqmaﬂﬂﬁﬁ%ﬁwaﬁLmaﬂilﬂiﬁﬁ"u

Mathematical analysis of polymerization systems in batch, continuous stirred tank and tubular

reactors; stability control and optimization of polymerization.

MsPENLUULATDILaNUAELAUS DULAZSEUUN ALY 3(3-0-6)
(Heat Exchangers and Thermal Process Design)
Fdunew ;- lad
Prerequisite : None

NTZUIUNITOULI msauuﬁwaﬁa@ﬁgwqu NFOULHIUUSHTATIAZSRTIan AUN1SNITOULTINI
NQUAUATNIAINITNARDY AUNITAIMTULATOIBULINILUUAIIY NIINAULENTBINANMAI8BAUTENDY
UsgAnSnmuaznisoanuuutulunesu nianduuenuuvezdlelnsy nsndukenuuuade nseusnyg
Wﬁﬂﬁ"lﬂiﬂﬂi%U’Jﬂﬂ’ﬁﬂguLLEm NITUIUNTTITIELNY Lﬂ%laqﬁwssmsqusﬂy’umamﬁmuawma%umau A9
sumpuuUSAlosn nsruIuNIANKEN gunsaldmSun1sanEan geinsanean sasimaaulavewEn
wuudassdmsunszuIumsanadn vigdalawdy idewuaniasumnudoutasyiesnaaslagldinadanig
Snlawduuuusineg wiesiudamsounuisuuungdaladiun 1n3esiudammufeunuisunuuun
AR LUUTIERININSE BRI NRaTNMINTEeRveaUn Ussdvinmmsiiunduniusau

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

model for temperature distribution, thermal recovery efficiency, flat-front model, dispersion model.

walulagiena 3(3-0-6)
(Rubber Technology)
Awdsduneu ;L
Prerequisite : None

MIPTEUENETTUVALGLETUATIZY gusmsuadesuazwseuaatU IR Tan gy nIPUIUNTTY
E‘UEJ’N NSLEATULTILAL N INAADUE msﬂsaqﬂm’iﬁmmaamq

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

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



010337212

010337213

010337214

AmnITUNeALOS 3(3-0-6)
(Polymer Engineering)
Avdsduneu ;T
Prerequisite : None

wodlesuazn1suszgnalinediwesilutagmaimnssy lassaduaznuauifivomediues wed
wosHAn wodlweiRendn wedlesodugiu saunamanivesuiiseailunszuiunswediueslsiedy
wuUs1) AasaNUANIINaTemaiiies NauiAnuiavguasieens wedesslelad n1stiavgunuunila
voanediuesuazlinavensinvdy 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.

Aenssudlnsall 3(3-0-6)
(Petrochemical Engineering)
Fdedunew : Ll
Prerequisite : None

msaugeavnssutingedl ansteudmivgpavinssutlnsdeuuasUlnsiedl gnamnssdlnsaiily
Baasugamans UiATeiiswugifiduseufitevedinnainasdniiwwesjiten ufteaiiua
JauUNAMAR$YBINTTUIUNMTTINTTUILNsTlnsiadl iedesufnsallussnidlnaad wdssdielunisuen
wazaelouanuseu ssuuassaUlan MENNAULAENIVUES 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.

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

weluladnszuaumamans UAATesheg Tunssuaunmsmiaus  ssuunmsasenenon infiuis infins
aeenzneu MsUssgndlivdniaiiadalumsuiuuanmunmes  nssuaunsuen dugdaglivdnnislni
afanazuiman nquiuaznsuszendlilunszuaunsuenlaglindnauunnssusssuiennnainuse
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.



010337215

010337216

010337299

010337301

wiluwmalulag 3(3-0-6)
(Nanotechnology)
deduney ;- Ll
Prerequisite : None

wanmaulumalulad syniauily wiluaedlndn wnliduaseivesianuily Msivupinyaziame
warmsdeszieyniane uludidnnseling gunsaluilunimmanisuwmeg

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

¢
=

nsyuuMsiineliusgns 3(3-0-6)
(Gas Purification Process)
Fwdeuneu ;- Lidl
Prerequisite  : None

nszrurumineliusans nsUssgndlindnnisnsgauvmanans saumaniuaznamanivadivalu
msvilifelsudans mslnsgiaunainamsuasndany nstielouniou uaznisanelousaansly
nszULMIREUIaVs Meleneidedn weluladtagiuuasiiegneililuniagaamngsy nssuaums
AATU NITUIUNTOATY NSULENAIBLALIALUTY NNTBNKUUNTEUINNNT NSionaunsal wagndnnism
AmnsrdwesufRns msddenszuunsvinidliuavidensuntesdunnden

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

protection, green house gas controls.

Sosdmanzynsumeluladnszuiunisudn 3(3-0-6)
(Selected Topic in Process Technology)
Ideduney ;- Ll
Prerequisite  : None
mstnwluguvietitedmanizifsatumalladnssuiums

Study in selected areas or topics of process technology.

WASINANUNALNY 3(3-0-6)
(Alternative Energy Resource)
deAuneu ;- laidl
Prerequisite  : None

wé’ﬂmsﬁugmﬁuaqwé’mumLmu nannsdrdggenamansvadlva  nsanelaunnuiou naanu
WEIeTING NsurSeduaseniing mslindrnunnudeuitidendwateniing nslivselovdanau
Louildanndsnuuaoring nsnammdendnlnlawdn wadidemds ndsnuin ndsnuiuades
WEIUAL NFTUIUNMITUAT LA IamEsinn wdanuanedy waseuaniiTuinas ﬂ’]iLﬂ’gﬁJugﬂ
NAMURUNANINELNT Wa‘"ﬂmuqm%mWﬁiﬁ MSIMAULAYANTNSEAENSITY

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



010337302

010337303

010337304

MsAsugUndsay 3(3-0-6)
(Energy Transformation)
deAuneu ;- laidl
Prerequisite : None

Mssuunngamdsny  unasisnuaznnsliusslevd L%aLwawé’ﬂﬁm%’umsm?{augﬂwé’mu HAKER
INNFIUUNAIN WHIUNARATNAI91UlNH miLU?{sJugﬂwé’nmuﬂa wasulni naseu
wimdnlwih ndsnuefuasndanuiuade ssuuidomameata mssenuuuufnsnilinadesuayns
URTRMS mansgnuimudnadesannsufiinimedsmdnduids mstnifundsn ssuumaivasy
JUNRN

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.

walulagnuiiu 3(3-0-6)
(Coal Technology)
deAuneu ¢ laidl
Prerequisite : None
autunaznmsilulgau Useidnislaauiu wasnidanmesstiine) malnsgilasnageun 1Al
FEUUMIIMUNNGY asrUsznauauitu mnsladuasmivsnsmivesiiuiy lasaianamdnduazeiives
iy iniluazssaliniivesinuiiu Uasenaiinneg msleseivnunaseuiy Mswsetauiiunounisly
i MvudezmsinAu Mmaddiulie waliladvesduiu nsruiunisenlug ensuslueduresdu
fiu nszvaumsuiaaiadusaraeiunaduresnuiu asedandiuiiv nszuiumsiisiuns o uwadd
1 iaswgmansnsliiuiiu nansevusedanaden meldiuiulasdiiusiuwunslindanuedan
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.

AINISUNTTUILNTVNEIAG DN 3(3-0-6)

(Environmental Process Engineering)

dsAuneu ¢ laidl

Prerequisite : None

%ﬁﬁﬂiiuﬂiSUQUﬂ’ﬁ‘W’NéﬂLL’JWE’{E)&J mséf@ﬁﬂamﬁmﬂiim ‘VTavﬂﬂ’]iﬁllfﬂaﬂnaﬁ’]iLLamﬁﬁﬂﬂ’]ﬂUfYﬁLLEJﬂ

‘UQﬂiEJ’]LLa Lﬂi@ﬂﬂgﬂim amawmmuua mﬂmammwawm JrUUtLA Maﬂfﬂiﬁmﬂ’]iﬂmﬂﬁ‘WU’]

ATEUIUMTIALaEUUALN ﬂi”U’]UﬂWSU’]U@U’]LﬂU ﬂmﬂ'l‘WBWﬂ’]F"ILLa“’ﬂ’]iﬂ’)UﬂiJﬂi“U’]Uﬂ’ﬁU’]Uﬂ‘UaﬂLﬁEJ

Tugﬂﬁua%m GUENLaﬁmﬂqma’mmimmwmmwLU“LJ‘W‘U MIRENUUUSEULAMSUNSEUIUNSYNIESwIng oy
Environmental process engineering, engineering decisions, concepts of material balances and

separations, reactions and reactors, energy flows and balances, eco-systems, water quality

management, water supply and treatment processes, wastewater treatment processes, air quality

and control, solid waste, industrial waste treatment and hazardous waste treatment processes,

design of environmental process systems.



010337305

010337306

010337307

Sennssumsdansinde 3(3-0-6)
(Wastewater Management Engineering)
Jdedvnew : Ll
Prerequisite : None
Snunrfimsmeninde nvasvoniidglumanmen el uasdriven TagUszasd Bnsuasdenns
finsalunmadenlfiaiesiiouargunsallunistrdaminGs nszvaunisememieniaaivasiaine
dnsunstiiminge msﬂwﬁ’wﬁwL%‘EJLLUUﬁﬁumLLaz%uqa msfansadad mausuussndeuagnisii
nduuld nsdamstine inasidesdulunsesnuuulsstrdminds madenlduasUssfiunsyuaums
mmiﬁmﬁﬂumiaaﬂLL‘U‘Uﬂizmumi Fefmsanlunmsesnuuulssidmideuazarudedeld
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 aauURsnge %aamauﬁsﬂugﬂ
Youuda Mé’ﬂmwnﬁmrﬁiﬂumilﬁfﬂﬁumlﬁEﬂug‘ﬂsumLL%@LLazé’m‘iwmiazau nIzUIUNIIAM ez UUrvesde
TugUveuds msuenuasnsuf URneveadeluguvonds s wasinde nssumunsuenveadeluzuveads
nszvunIRfunuasnsawesdeluguvead walulad msuenTanuasmalilagnszuiuns welulad
naulasgUaamnm waluladnsulasgumaeiiuasdyiven nssuunsuaueddinm

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.

nseusnYazUsEndandanu 3(3-0-6)
(Energy Conservation and Saving)
dsAuneu ¢ il
Prerequisite : None

AMTINVBINTINF19U uwnrdafiinvemdsany ndanuanudeusarndsaulniiudnnislunis
Usemdandanilugunsalaneg wifelot wiesdnau wewmoslni uwasaing szuuUiuernia nsdun
JEELIAIAUYY WavnIalAnyIn1seusnElasUsendand s

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

energy conservation and saving.



010337308

010337309

010337310

010337399

waluladare1alazn159nLUULTENA 3(3-0-6)
(Cleaner Technology and Eco-design)
deAuneu ¢ laidl
Prerequisite : None

wdnmswealuladazen nsanuvasiiflauaiis nsRauigdu stuunsinnsawanden n1s
nyaaeulagldmaluladazen nannismaluladiud MeUssluigInsTInvemanie n15eantuuLls
el

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.

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

LIAMUARTIEEAYRINNST AN SAwInden  nsediolunsdnnsiuanden  nsussiuranszny
AIAGEN STUUNMSTANITAWMIN BN NTIATIZIAsTRINARST n1srEndemaluladavenn n1san
wagmniweadonduinlivsslonilni msfamunsvseunedudunndon 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 ;T
Prerequisite  : None

nEnNITULe TS HonAs wadilemAsilanne uaznisuszgndld lwadilemdsuuuiie
wanwdsulusnsey druusenausie YouTadileoinas NTIMAUANYULUANIFNTIOUY \wadiTeinds i
wsdnlsrnoumaditowdsiinasedussauy eufrvdmanalilativadidomas

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.

Sosdmanzynsumelulaindsnulazdundou 3(3-0-6)
(Selected Topic in Energy and Environmental Technology)
Ideduney ;- Ll
Prerequisite : None
msfnwiluguvietiternanzifoatumalulainguuasdsunden

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



010337905

010337906

010337907

010405001

5L U8UITITeNIIAINTINLAN 1(1-0-2)
(Research Methodology in Chemical Engineering)
Jdsdunew : Ll
Prerequisite : None

NANNITLAZFAIDYIUUALY) VDIUTTY nsriseegrndussuuuandutuneuiiiinase
ANLENSWRIUITY Mstmuaiideniidy nseenuuuis vy Madeulasesnemside nseenwuuns
naaes MIdnnudeya Msuszdiunansiodemauninuasidalinm madeunendde  wedanis
LEUNITHUALNITHEUNINANUIIY ITTUUTTUTNIVUUALIAINT

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.

dunundennssaad 1 1(0-2-1)
(Chemical Engineering Seminar )
dsAuneu ¢ laidl
Prerequisite : None

N9 IUVYANMUNINITINTOEIT 1R msﬂizma‘ﬁ'aaﬂamﬂﬁqﬁuﬁﬁmaﬂﬁ]LLaxﬁuaﬁEﬂuﬁﬁas\'Nq Tu
AUMIIIMNTIUAT NSUEUIUNAIIL

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)
dsAuneau 010337906 duULUNIFINTIULAL 1
Prerequisite  : 010337906 Chemical Engineering Seminar |
nmsisuesengueluindeFosildiunisimdenininadeatunsiammaeluladduimnssu
Wil MITEUTIBNUIRINT Miauedonguaueg19lUsEavzAmN
Oral presentation with groups on investigations of selected interest in chemical engineering fields,

techniques of effective oral presentation and academic writing.

mstlosudewindey 1(1-0-2)
(Environmental Protection)
Ftdunew ;- lad
Prerequisite : None

wiaflemsuntlesdanndey maUssdiunanssnudanden ssuumsdanaunden nasdademelilad
avomn Mg sfuAlunmainszULmsiamsasndosnly

Environmental protection techniques, environmental impact assessment, environmental management

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



010405002  #inw¥N159ANITTIND 1(1-0-2)
(Business Management Skill)
wdsduneu ;i
Prerequisite : None
WATHEANANSAIMTUTIND NMTUTMTEIND NANNIINTUTIS Nefinssuvetesdng Uanaznisniuay
19U nsrledegialyal nguanessRa
Economics for business, business administration, principles of management, organization

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

010405003  RnUfURMuUanamnIIY 4
(Industrial Internship)
Adeuneu : Tnepuiureuyeiniaian
Prerequisite : Department Permission
nsuily Aiengitgyiimnsniulssaugramnssy InuftRnuludanedeugramnssy madeu
eI U URANULaEHAdNS
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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