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CHE474  Chemical Process and Plant Design
1ALLA80  FUNUIMNIFINTTHULAL 1 (0-3-3)
CHE480 Chemical Engineering Seminar
1.482  UURn1IMNaImNTTILAL 2 1(0-3-3)
CHE482 Chemical Engineering Laboratory I
2) 3¥1U9AUUINEYN 6 nuein

18.202  NaAE@RSIAINTIY - aineAEns 3 (3-0-6)
CE202  Engineering Mechanics — Statics
19.261  @dRIAINITU 3 (3-0-6)
I[E261 Engineering Statistics

2.2.2) NHUIVABNNIIAINTTULAL 15 wiagfin

ﬂ’ﬂﬁﬂm(ﬁaaLﬁaﬂﬁﬂmgﬂLLUUI@;ULLUWﬁQ el

gmwuﬁ 1 15un15398
101,496  N1TIVBTZAUUTYYINS 1 3 (0-9-6)
CHE496 Research for Undergraduates |
1A1.497  N1TIVEITAUUTYYINT 2 3 (0-9-6)
CHE497  Research for Undergraduates I
wagidenAnwnivdeniuanviminssuall Swiuldteenin 9 wiiein

sUuvvil 2 msiinenliindnimnssuadssezen
1A3.596  NseSEnEnUluINTNIFINISULATSYeZ ) 3 (0-9-6)
CHE596  Preparation for Long-term internship in Chemical Engineering
1AL.597  MSRANUlLINIINIAINTTULATISTEZ YN 6
CHE597  Long-term internship in Chemical Engineering (litloanin 16 dUavisanianis@nen)
wazidenfinwivdeniuanvimnssuall Swauldtsenin 6 wiiuie

FUUYT 3 1eniSennly

TnAnwdesdneimnansedviitmuelndidsinvesadeladsmils (enwileluan
andmnssuedl) Idaaeuluamivedusssumand sauulitdesndn 15 wieRn (nAnwesiians
s Arvluamnduidedendnuld@nmneineig 4 dudunudedmuauasoulwemdngns

A nvesEvnL)
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Fvudanluarviaaingsuiad

AUNANTY

1MA.316
CHE316
IAN.317
CHE317
1M.318
CHE318
IMU.319
CHE319
M3 76
CHE376

Mrsidenuasidomamauny
Petroleum and Alternative fuel
gnamnssuUlngiadl
Petrochemical Industry
ImINTTULSIUNTeN

Catalytic Engineering
weluladdemasarenn

Clean Fuel Technology
N133ANITHALNITBUSNYNAIY

Energy Management and Energy Conservation

NAYFIULINADI

MA.326
CHE326
IAA.327
CHE327
1MA.328
CHE328
IAU.329
CHE329
IPU.336
CHE336
IAN.426
CHE426
MN.427
CHE427
IAN.428
CHEA28

nstesiuLaiy

Pollution Prevention
nsUsElivInInsTInvoansinm

Life Cycle Assessment of Products
mMwszitadenisnanuaskandnd nsunsinnisiundey
Environmental input-output analysis
N153AN15ANTUBUAMTUNIATININALAAMNTTY
Carbon management for business and industry
waluladnsvniuians

Water Purification Technologies
N130NHUUNENN I TITLIALATHFND

Ecodesign

UANENDINA

Air Pollution
NSAUNAUAUNINEINILAZNITINNITNINGAAINNTTY

Industrial waste recovery management

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

(3-0-6)

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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IAU.306
CHE306
IAN.307
CHE307
IA3.344
CHE344
IAU.345
CHE345
1MU.346
CHE346
IAN.347
CHE347
IM3.348
CHE348
IMU.349
CHE349
1n.447
CHE447

Inorganic Chemistry
WYIAENTENTAALIIAIAD

Surfactant Science
ﬂﬁﬂixqﬂfﬁ%mﬂﬁuLﬂﬁimszmumiﬁﬂdam
Chemical Engineering Applications in Drug Delivery
AMIRALLATEIFID1Y UAZNTZUIUNTHER
Cosmetic formulation and processing
vdefimuieiutagdmivgnamnssu
Special Topic in Materials for Industries
\ilian

Material Chemistry
nsfinnsounazni1sUesiunsinnsou
Corrosion and Corrosion Control
ulunelulad oo

Introductory Nanotechnology
wialulanediwesuazlulowanasn

Polymer and Bioplastic Technology

n@ii/mz?mmm{ 11591884 A1590ALUY baznN15IANIT

IPU.356
CHE356
IMA.357
CHE357
U358
CHE358
IMU.359
CHE359
IRUN.3TT
CHE3T77
IMA.378
CHE378

woslulaundindszauluananaznisinassszuulnenauiines
Molecular Thermodynamics and Computer Simulation
MATLAB dusuiminsiall

MATLAB for Chemical Engineers
nsuntadayyiniseuguuedlsany

Troubleshooting Process Plant Control
N1991899NTZUIUNIITNINIAINTIULAL]

Chemical Engineering Process Simulation
nseenkuunsruIuMsailiugnavnssutingadl 1
Chemical Process Design in Petrochemical Industry |
N159ONLUUNIINABDIFINTUITUNIIFATLAL]

Design of Experiments for Chemical Engineers

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)

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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1AL.456  ASIEIULRELUUNEALNDNITINARINTEUIUNIS

CHE456  Applications of Aspen Plus in process simulation
IAN.476

CHE4AT6

nsUszgndeanssaailunszuIumMLUsgUams

Chemical Engineering Applications in Food Processing
U477 MseRnkuUUNsTUIUNMSIATlugna nssutlnsiall 2
CHE477  Chemical Process Design in Petrochemical Industry II
1AL.478

CHEAT8

Usingnisainisaneleulunisesnwuundnsiueinall

Transport Phenomena in Chemical Product Design

naumalulagFanmuay Ing1emansgInIn

MI.366
CHE366
IAN.367
CHE367
1MI.368
CHE368

'
U

naeY 9
1M3.406

CHE406
IAN.407
CHE4O07
1P.408
CHE408
IAU.409
CHE409
1PU.586
CHE586

YIS UIANTTULAL

Biology for Chemical Engineering
AFINTTUATEUIUNTNNTININ
Bioprocess Engineering
wAlWladdannaInsuIaIns LAl

Biotechnology for Chemical Engineering

WVNLAYNIIAINTTULAL 1

Special Topics in Chemical Engineering |

WA IIAINTIUAL 2

Special Topics in Chemical Engineering |l
W NAENINIAINTIUAL 3

Special Topics in Chemical Engineering |l
Wi AENIIAINTTUAL 4

Special Topics in Chemical Engineering IV
NSWHUUNAIINIRE

Research paper writing

3) AYndanids

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)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

i28nn

Pnfnwianuisadend@nwndulanle Inedusnedvnisiaivndans seeu 200 Juld Aleasulu

U Anedusssuaans Wudwaeniaslitdesnin 6 nuleda
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4.3.2.3 LAALAUNISANEN

Un1s@nen 1

aMAFeui 1 s
U5.124  dAunuLATYEa 3
AF.101  N19AA 91U LavlTuuse1aiiian ey 3
w123 iafiftug 3
15.100  wallssiunisasilounlatgm 3
A.111 Lma@ﬁaﬁugm 3
m.133  Wanddmsuieang 1 3
w173 UjiRnaaiiiugin 1
w183 U{URNsHANdGmUIeIng 1 1
12,100 38555UEMTUIAING 0
101 weluladansaumeadslvsiidodu 1
394 21
nMASeuil 2 s
aw.105  vinuen1sAeaInenwIsangy 3
w101 msdeulvsunsudesiuneufines 3
A.l12 svededeeilazLAantaUsend 3
m.134  WaAnddmiuiaing 2 3
w184 URUANsHANddwmSUIAINg 2 1
1N.100  ASIANIAINTTH 3
18.121  JaEqImnssy 3
2,100 eifnneiuasialiiEndiugu 3
394 22
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Un1sAne 2

maseudi 1 NN
¥5.101  lan 91@eu waglve/ 15.109 winnssuiunssuiunsAngusenaunis 3
15.108  ANSWAILILAZIANITAULDS 3
A214  AuNITTRYRUS 3
1A1.200  LASiBuvSOLazdad 3
IPL.205  EAUAANIRAITHAL AU 3
1A1.280  NISIBULTUNATAEINSUIAINTTULAL 1
1Pu.284  UHURNsieddmsuisanssued 1 1
XX xxx AV NEDNLES 3
574 20
Maseud 2 nIYne
1P1.201  pdiUsEnAdmiUIAINTIAL 3
201202 Amnssuliidosiudmiuimnsied 3
1213 weslulawinddmsuiAinssuad 1 3
1AN.233  nafansvasluadsuirinsiadl 3
2A1.250  MIATEnInTEUINNITNITIAINTTULAL 3
1P1.285  UJUANIsAldmsuImInssall 2 1
189.202  NAFNERSIAINTIH - dONBANERS 3
19.261  @d@IAINg T 3
57U 22
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Un1sAnen 3

maseudi 1 NN
1AN311T AsaemANNSeud S UIAINTSULAL 3
1au.314  seslulaunfinddmsuiminssued 2 3
1A.315  ArNsIUULNLeN 3
WU3TL ASTUAUNIMSINSIuaTivarnsBonvulseny 3
IPU373  LATYANANTIAINTINLAL 2
WAN3TA ANSIANITNIAINTTULAL 2
XX xxx A9 NA0NLES 3
574 19
Maseud 2 nIYne
1P3.106  AUTIEUMNIVSNeNNIETIUTIRRALNE L/ 2a3.107 Waluladsaniuziile 3
Fingelval/ 15.103 FIndunnuddu/ 15107 FnweAdviafunsuidam
11,320 NsUUavetduIINgNaI NI Ty 3
1AU.323  AuUaendenIgIAIngsULAL 3
13,334 nsanglaudlad s uimnsall 3
PL.335  NSTUIUNSHENEINSUIAINTLAL 3
w372 fugiugunsniuasedesiotalunszuaumsndnvesgaavinssuiad 3
13381 UHURn1smadamnssued 1 1
WX APUEDN (W38 XX xxx 31 uanvivln) 3
574 22
neAaTou e
IML382  NISHANIU 1
57U 1

21




1. @enieugUiuun 1 Wun1sidy

Un1s@ne 4

MAGsud 1 i
15102 FInduguvdsan/ 15,106 AnuAnaiIsasIAlazn1sdeas 3
IPL.A61  WARMIERSYBINTEUIUNITHALNITAIUAY 3
1AN.474  NITBNLUUNTZUIUNIITNAALAZN1T9DNLUUTINIY 3
1AN.480  FULUINIIAINTTULAL] 1
1P1.482  UFURN1SMIAINTIIAL 2 1
1AL.496  NTINBTTAUUIYYINT 1 3
WX IYUFDN 3
374 17
MASoui 2 nhein
1AN.497  MTITBITAUUTYYIRT 2 3
WUXXX IYUFDN 3
374 6
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2. (@anieusUuLuun 2 annfadne

Un1s@ne 4

maseudi 1 NN
15102 FInduguvdsan/ 15106 AmnuAnaiIsasIAlazn1sARaNs 3
P46 WARIERSYBINTEUIUNITHALNITAIUAY 3
1ANATA  ASERNLUUNTEUINAITHAMLAZNTODALUULTIY 3
1ANA80  FUNUIMNIAINTTULAL 1
1P1.482  UFURN1SMIAINTIIAL 2 1
11596 MswseRRnuldvINIAInssIATSTeaT e 3
WMUXXX AV IEBN 3
574 17
maseudi 2 nuIYnn
AN597  MSHAUlANINIAINTTULAL ST ETe? 6
594 6

23




3. (@eniseusduuui 3 HanEeuivn

Un1s@ne 4

maseudi 1 NN
15102 FInduguvdsan/ 15106 AmnuAnaiIsasIAlazn1sARaNs 3
IPL.A61  WARMIERSYBINTEUIUNTHALNITAIUAY 3
1ANATA  ASERNLUUNTEUINAITHAMLAZNTODALUULTIY 3
1ANA80  FUNUIMNIAINTTULAL 1
1P1.482  UFURN1SMIAINTIIAL 2 1
WAUXXX AP NEBNA1IVIN 3
WNUXXX AV UABNANVIWIN 3
574 17
maseudi 2 nuenn
WNUXXX AV NABNANVIWIN 3
WMUXXX AV NABNANVIWIN 3
574 6
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4.3.2.4 AN@3UNYTIYIN

1) Fvdnynaly

1.1) nuanaNuviniulanuazdeay
15.124  SPunuiAsygiag 3 (3-0-6)
TU124 Society and Economy

LIMeNTsANY LA T TERday wasiasug Alug e iidunsfinumediy
Haaumans wdnhgmslinseitiaumvesdimuaziasusiafiiatulunwnevedanuazaes
Usendlne Inaiulifuidvinavesinusssunaraniuiifdessuudinunasugia

To provide guidelines for the study and analysis of society and economy. To

analyze social and economic evolution in Thailand and worldwide. To emphasize the

influence of culture and institutions on the social and economic system.

¥5.101  lan 9@y uazlng 3 (3-0-6)
TU101 Thailand, ASEAN, and the World

Anwiusngmsaiidrdguedan endeunazing luiifnianisiles isugia deau
Tausssu lngldnsounuifn nawf wavselouidensdenumans iaunisefiusieuasundiogis

1Y

anunsainseyanaiilasuaiuaula iWelvifiayuussieanuainuatguazidnlani ududaudn

o/ % s aa

Furtusiuriaan $3ndnilnana (GLOBAL MINDSET) anwnsavimmenseuaruifeiuuazilalan
stendlmallinrevnnety

Study of significant phenomena around the world, in the ASEAN region and in
Thailand in terms of their political, economic and sociocultural dimensions. This is done
through approaches, theories and principles of social science research via discussion and
raising examples of situations or people of interest. The purpose of this is to create a

perspective of diversity, to understand the complexity of global interrelationships, to build a

global mindset and to be able to challenge old paradigms and open up a new, broader

worldview.
¥5.109  winnssudunszuLAngUsENOUNIS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

n1sUsgiiiuadsazn1sasislonialvil n13Ankagn1TIURLLUURUTENBUNIS
nssindulawaznsimugsia nsdeasidegsiakasnisainausegelasgadisedns am nsasna

AR IAY
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Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business
communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

1.2) vanaguuisezuaziinuzn1saoas
AFL101 NNSAR 91U LAZLTIUDENLINNTUY I 3 (3-0-6)
LAS101 Critical Thinking, Reading, and Writing

fuineen1sAnegeitansugiaHIunsRIay n15iased nsduasedt uay
nsUsziiud Waminvgniseuieduansedify Wilagaganane sauad aunfsiu ndngiu
GG mﬂﬁwaNaﬁﬁﬁiﬂdﬁaaqﬂmaﬂmm%Em ﬁmmﬁﬂwmsLsdusJuLLammmﬁmLﬁuasmﬁmqwa
warmMIdeudanns Sindenenmnudn wasdeulesdoyainfusuesvemues saufseansa
gdwmangukardeyauldlunisaieassdnudeuliegadivssdnsam

Development of critical thinking through questioning, analytical, synthetic and
evaluation skills. Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well as
logic or strategies leading to the author’s conclusion. The purpose is to apply these

methods to students’ own persuasive writing based on information researched from various

sources, using effective presentation techniques.

d9.105 ﬁﬂmmi%amﬁmqmmé’mqw 3 (3-0-6)
EL105 English Communication Skills

fimunwenisdeasnientwidngudiunisile ya s wazdou dnn1sldnien
AN Lazdruuluusunmdrinisuaydsnu

Development of English communication skills, including listening, speaking,

reading and writing. Practice of language, vocabulary and expressions used in academic and

social contexts.

26



IS

¥5.102  WWInduaunIenw 3 (3-0-6)
TU102 Life & Aesthetics

auvin Azt UsenouiiuuresuRaUsuaranInwIndanasIRaine mueutdly
AnIFUAzANYINY MTAATEEINNY uaznadenlsadiiuinmuesuazuFunmaday

The course investigates aesthetic and fundamental elements of art and built
environment. These include appreciation in value and meaning, analyses and criticisms, and

connections to lives and social contexts.

15.106 AUARAS9ETIANaY N ARaNs 3 (3-0-6)
TU106 Creativity and Communication

nszUIUNIAReE9aseassd InefinsAnddmndduesdussnoudify wasnisdedns
auAndenaliAnsadugriesianinzaunuuiundsay SausTsy aninwanden fialusesu
UARA BIANT LazdIny

Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels.

1.3) ¥u2nARAANERS INAEns wazmalulad
w123 edilugiu 3 (3-0-6)
SC123 Fundamental Chemistry

lasaasvenon Usinaansduius Wussall audsasiwuniiuasun suddy uia
YDINAMATEITATAIY VOMTY gaunadl Faunamans aunaiaiinsn-tua willih

Atomic structure, Stoichiometry, Chemical bonds, Properties of Representative and
Transition Elements, Gases, Liquids and Solutions, Solids, themochemistry, Chemical Kinetics,

Chemical Equilibrium and Acid and Base and Electrochemistry.

m10l  msdeulusunsupeuiinmediecdi 3 (3-0-6)
CN101 Introduction to Computer Programming

ndnnnsiugiunoufiumes asfusznaunsufiumesnisinnuufusianasuas
faNeia3 NM9suUlUILATUNBIABULRIAS NSHANUNSIWBUlUSLNTUARUAILADS

Computer concepts, Computer components: Hardware and software interaction,

Current programming Language: Progralnming practices.
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106 AUEIBUNINSNENNTEITURRAZNE Y 3 (3-0-6)
CHE106 Sustainability of Natural Resources and Energy

uguefuiineinenieusslonidmiuniseusntnineins ssumfuazdunioy
nMsUssfiuindns®in Snvarveaaivdunndeulaznansenudedin LuaAase 9 Neafuam
FaHuMaNINeINIsIIUTIRLATNANIY 93u555NAWINGN NseanuUURidy nslindues
Uszinalng nsldndanulunipvuds nsldndsnuluningnavnssuuaseinsgsna kuInianis
Waundanuiiddudmsuusemealng nsudsliihdmsuussmalng nsussndandany ndsnu
VNAUADN WAIULAIDINNY WAIIUAY WAIUTINIE N1swanenIUea n1swanlulefiwa walulad
oufiugzen nasnudundos

Basics of ecology for environment and natural resource conservation. Life-cycle
assessment. Characterisation of pollutions and their impacts on the society. Concepts about
sustainability of natural resources and energy. Environmental ethics. Sustainable design.
Energy consumption in Thailand. Energy consumption in transportation, industries, and
buildings. Sustainability of energy for Thailand. Electricity generation in Thailand. Energy
conservation. Alternative energy. Solar energy. Wind energy. Biomass for energy. Ethanol

production. Biodiesel production. Clean coal technology. Nuclear energy.

0,107 waluladdieSeiietingall 3 (3-0-6)

CHE107  Smart Technology for Modern Life

v

nsaunalulagluedn, n1suifenavnssunsand, wmalulagdeaudgaens,

9

|
o A a v

AT UALULUAIENIIZHINABUVDILAN WAY NANTENU, NALULATLINDNITNAIUIBE19T98U WITY
wialulad, wassuazenn, srusudlii, ssuuininundsau, welulaBdanam, wadsuinde, Jae

a L a 3

wiseunan, ulumelulad, nsfiust 3 95, Snwedn, 53, Sumesiinueassnds, Jyayusehivg,
wmaluladifionruiuag

Technology development in the past, The fourth industrial revolution,
Technology for Aging society, Climate change and impacts, Sustainable development
technology, Fusion technology, Clean energy, Electric vehicles, Energy storage,

Biotechnology, Stem cell, Smart material, Nanotechnology, 3D printing, Big data, 5G, Internet

of things, Artificial intelligence, Technology for global security.
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'
aNa % v

15.103 PINAUANEIEU 3 (3-0-6)
TU103 Life and Sustainability

mssfiuTinegaviiuiunswisusamwedan dilaanuduiusseninmatn ves
53T Uywe uarasInds eaandoNassads mslindsnu wswgia dsaulunudauduaznis
wUsiAeu naenauBsRmNSINSINemansAwanden ithlugnsusunaeiitingruddu

This course provides an introduction to the importance of life-cycle systems
perspectives in understanding major challenges and solutions to achieving more sustainable
societies in this changing world. Students will learn about the relationship between mankind
and the environment in the context of energy and resource use, consumption and
development, and environmental constraints. Furthermore, an examination of social conflict
and change from the life-cycle perspective will be used to develop an understanding of
potential solution pathways for sustainable lifestyle modifications.
15.107 inweAIanun1suteym 3 (3-0-6)
TU107 Digital Skill and Problem Solving

vinwgnsAndaduniensuitymuagnsiaunlonaluldudiaunasiasusia
auaisolufuniuaznisiifeansaunealdossivssdniam nsusediuanuundedones
ansawna n1snaunsetardanisansaumeaegiudusyuu n1slduasasseussaduniva ns
deasoaularegieiontn

Basic computational thinking skill for solving problems and developing new
social and economic opportunities. Efficient access and search for information. Information
reliability evaluation. Filtering and managing information systematically. Ethical digital usage

and professional online communication.

29



1.4) ml’aﬂfj‘ljm'axl,l,a:ﬁnuzlmqauﬂﬂm
115.108 AINAIUILAZINNITAULD 3 (3-0-6)
TU108 Self Development and Management

nMsdanisuaznsUsudniuialudhuminerde vhunasnnuvanrateuasas A
AMINAIUITAYEN NEIALLAZAIINAAIANI991TUA] N1 TIAULDILAZNITIILAUDUIAR ATTHAIUI
YAANNINLAZNITEINNIGT AL msﬁaui@aaﬂ%% ﬂﬁﬁagéamﬁuﬁguaﬂwawqmmumiw%aﬁuuaz
i LLazmig]LLaqsumWLLUUENﬁiw

Coping with and adaptation to university life. Development of social skill and
emotional intelligence. Self-understanding and planning for the future. Personality and social
etiquette. Lifelong learning. Learning to live harmoniously and respectfully with others and

the society. Holistic healthcare.

1.5) MIANITUINTHIANLALNTEEUIINNSUHUR
15.100  walesiunisasdiounleym 3 (3-0-6)
TU100 Civic Engagement

Ugnilsdndriln unum uaznihfinnuiuiinveuveansiuandndifvesdennlugius
walllaalanWIuNIEUINNIIUAINNEIETT WU 115U N15eAUTIENIAIRNYIRIN 9 e 1udu
TnetinAnwazsesinsilasenssased eliAnnsius wieiianisiasuuvas Tudssiduiianls

Instillation of social conscience and awareness of one’s role and duties as a
good global citizen. This is done through a variety of methods such as lectures, discussion of
various case studies and field study outings. Students are required to organise a campaign to

raise awareness or bring about change in an area of their interest.
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2) FJvuanie

2.1) "‘ammwwﬁugm

2.1.1) nguivNugumeadinanansuaginedans
A.111 Lma@é’mﬁugm 3 (3-0-6)
MA111 Fundamentals of Calculus

o a a

gUlEgendnmans ssuudutuwasilenduiiesiu uaag

v v 6

gounusLazUINusveq

Ly

Handusiudsines anmnusieilies auius wazn1sUssendeuius Ufeuyius weldan1smusnus

9

[
=

wazN1sUTEENAUTIUS USiuslunsawuu aunsy nguiunmdmesdmsuilanduiiugiu nsmusnus

LIl

vanewn: lidumbedeliimdsdnuvioasuld a.211 vio a.216 3o A.218 w3 AY.101
Mathematical induction, number systems and elementary functions, calculus of

one variable functions, limit, continuity, the derivative and its applications, antiderivatives,

techniques of integrations and its applications, improper integrals, series, Taylor’s Theorem

for basic functions, numerical integration.

Note: No credits for students who are currently taking or have earned credits of MA211 or MA216

or MA218 or AM101.

A.112 LSRRI IEIRAEARARAUTEYNA 3 (3-0-6)
MA112 Analytic Geometry and Applied Calculus
sAuneu: aeuls A.111

1
a o I~

LSUIANATATIEY AT RyadinvaainmasiulToliaiuds Wy seuiuwasiialy
Uigflanwiid afln anwsioilles sytusuazyitusvesiladdudnnia of unagdavesiladduaiads
manefuUsuasnsUszend Uiiusmududesiu Uiusauii nquiunveamd nufuntesniu
uazaland

Prerequisite: Have earned credits of MA111

Analytic geometry, polar coordinates, vector algebra in three dimensional spaces,
lines, planes and surfaces in three dimensional spaces, limit, continuity, derivatives and integrals
of vector valued functions, calculus of real-valued functions of several variables and their

applications, introduction to line integrals, surface integrals, Gauss’ s Theorem, Green’ s

Theorem and Stokes’ Theorem.
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A.214 AuNsIBeUNUS 3 (3-0-6)
MA214 Differential Equations

Juradunew: aoauld A.112 %30 A.219

aunsdsoyiussuiunils aunaidieyiussuduans aunisiseyiudidaduioniug
aunsseuiusdudulitonius aun1sileunusdudiugs namaslugUounsuvesaun1siBeuNus
Fadu flerdufiven aunisdseyiustos n1sulasaivanes aunndseyiusadiylidadudesdy
nsusegnelunsun Tamimadanssy

Prerequisite: Have earned credits of MA112 or MA219

First order differential equations, second order differential equations,
homogeneous linear differential equations, nonhomogeneous linear differential equations,
differential equations of higher order, series solutions of linear differential equations, special
functions, partial differential equations, the Laplace transform, introduction to nonlinear
ordinary differential equations, applications in engineering problem solving.
M.133  Wanddwmsuians 1 3 (3-0-6)
SC133 Physics for Engineers |

MeAFeudt wse Anuldunae NuLaE gL N5 mimﬁlauﬁluuumgu Togluanin
AUAA ANUTANYURATNITUANTT? vaslnanisduuazaiy FHeauazn1suszans AuToukasngud
FaUvesng NYTe 1 Uay 2 vesavnanIans

Motion, force, gravity, work and energy, collisions, rotational motion, bodies in
equilibrium, elastic and fractures, fluids, vibrations and waves, sound and applications, heat
and the kinetic theory, the first and the second laws of thermodynamics.
W.134  WEnddwmsuiens 2 3 (3-0-6)
SC134 Physics for Engineers |l

Ideduneu: wefinel m.133

Uszgbiliiuazawiulii ngueunid Andlnil aauglida ladidne3n nszualail
Nﬁ]ﬂ‘l/\l‘ﬂﬂﬂizLLam\‘iLLasq‘Uﬂiﬁﬁ wiiranuagudivaningi mimﬁﬂ’lﬁ’]l,l,iﬂLMﬁﬂLLﬁSﬂQ%@QWﬁ’]L@Eﬁ
et waslninszuaady nguinauwimanliiuasnsuszsgnd uas lauduasvimugunsal

ASALDU NISWNLY NSEBAUL NSnInaoawazlnai sty Wandwxulng
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Prerequisite: Have taken SC133

Electric charge and electric fields, Gauss’ law, electric potential, capacitance,

dielectrics, electric current, DC circuits and devices, magnets and electromagnets, magnetic

induction and Faraday’s law, inductors, AC circuits, electromagnetic theory and applications,

lisht, lenses and optical instruments, reflection, refraction, diffraction, interference and

polarization, modern physics.

w13 URtRmsiadugn 1(0-3-0)
SC173 Fundamental Chemistry Laboratory

deRuneu: efiny) wIAnwINTaNiU m.123

U URNsIesuANIN1mNg vl 51831 m.123

Prerequisite: Have taken SC123 or taking SC123 in the same semester

Experiments related to the contents in SC123
w183 UjURmsiiEnddmiuicong 1 1 (0-3-0)
SC183 Physics for Engineers Laboratory |

UftRnsietu matauazanunainiadeu usauaynsiadeud naanu Tuamiy ady
uarAINIOU

Laboratory practices involving measurement and errors, force and motion,

energy, momentum, waves and heat.

.184
SC184

JLIR7R

Ufuin1siEnddmsuians 2 1 (0-3-0)
Physics for Engineers Laboratory ||

TRty awuiiwanini 2sasuaziasesdioinmsli virumans wazidnd

Laboratory practices involving electro-magnetic fields, electric circuits and

instruments, optics and modern physics.
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2.1.2) nguAwfugiunsininsau
9n.100 ASIMNIAINTTY 3 (2-3-4)
ME100 Engineering Graphics

AmudRY eI luLu 1nsgunTdeunuy wiesdenasdsld nadeudunas
FIONYT miL%ULLUU;Jﬂi'NmJ’lmﬁm miizwmmmzﬁﬁmmﬂmﬁa NSTIULUUAINAIY NISITEU
WUUAINTR N1SWBUANMBLBLIUEILaZTINBENITNOININ NISTIUNWAALAZAINGIY NITTYULUY
FIUAZPYALATNTTIULUUIU N1T8TULUUNITIAINTTH NISIUADLRIADTE NS UTIBUTLULUY

The significance of drawing. Instruments and their uses. Lining and lettering.
Work preparation. Applied geometry. Dimensioning and tolerancing. Orthographic drawing.
Pictorial drawing. Freehand sketching. Sections and auxiliary views. Basic Writing and Reading

drawing. Computer aided drawing.

12,100 A38FIIUAMIUIAING 0 (0-0-0)
TSE100 Ethics for Engineers

95591U55AMNTIN wansenuveanaluladrediny JymuazUssiiunieiuasesssy
LarAusTIN wumauilvnasnaunistesiu eldliAnnsdfnaniudnvazaumamnssudy
AN 9 NSN3 TATINITOUTUATETTU Lﬁaﬁwmﬂmﬁﬁmmm?aﬁﬁm Yonalusziu S wde U (41
saRnssufufimennedenssumansdntu)

Ethical issues relevant to the engineering profession. Potential impact of
technoloty transfers and implementation with respect to society and its members. Potential
problems that may arise are studied along with possible ways to prevent them from

occurring and ways to deal with them once they occur. Grading is in S or U.

w101 weliladansaunmeadelnidecd 1(1-0-2)
TSE101 Introduction to Modern Information Technologies
wugtnalulagnienuinginisteya Ienssudeya Jyaiuseiivg suudanalulad
MmenpuiamesanaTe 1wy Bunsdstagy (Crypto currency), Udaniau (Blockchain), n1sAuau
A9UAN (Quantum computing), HuARINa (Digital twin), Aatduaiaaiu(Augmented reality)
WieldinAnwidaudilafslaseadauinnssunisimnssudanioenioudmivgauniisa

(Metaverse)

34



Introduction to data science, data engineer, artificial intelligence as well as
emerging technologies such as crypto currency, block chain, quantum computing, digital
twin, augmented reality. Students should be able to understand the landscape of smart and
innovative technologies, raising their awareness of living in modern metaverse era.

18.121 AR 3IFINT Y 3 (3-0-6)
I[E121 Engineering Materials

ANUFLNUETENIN 1AS9as1e audh nseuiun1nGs wasn1sussyndldauuengy
Anssundn lawn lane wedwes wiind uazdaquay unugliauna audining wagnis
douaninwesian

Relationship between structures, properties, production processed and
applications of main groups of engineering materials i.e, metals, polymers, Ceramics and

composites; phase equilibrium diagrams mechanical properties and materials degradation.

2.2) AYANIEAIU
2.2.1) N§UAVIVIAUNEIAINTTY
1) y1ueauluan

(%

1A1.100  ATALASIELASLATLTIHANAN LS Y 3 (3-0-6)

9

CHE100 Basic Analytical and Physical Chemistry

(3

wé’ﬂmﬁﬁ’]mmﬁugmﬁmmﬁ%Lﬂsflw MR dnmdn MsiaTeidaianng
nslawsmuuuing q fuguduedidediand fugtumaseslulaudnd fleidusng q masesly
lowniingd inilateusiy aunaiadl wadllndih

Fundamental of calculation in analytical chemistry. Gravimetric analysis.
Volumetric analysis. Titrations. Fundamental in physical chemistry. Fundamental of
thermodynamics. Thermodynamic functions. Quantum chemistry. Chemical equilibrium.

Electrochemistry.
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13,200  LATBUNSduasTLALl 3 (3-0-6)
CHE200  Organic and Biochemistry

& a v

1% o a a6 ad 44' a a6 aaa A a £ |
nsasnuseluaIsduniy ITunTaa178unse aﬂwmzmaﬁﬂgﬂiBWWLﬂmmuiuwyj
a a6 a aaa al = ¥ a v A 1 a ¥ 4
a139unsd nalnn1siinu)isen aweslownll nansenuauBUARTIN AuameTA wazaAuLIlsLULY
Uisenindlefdaduaimituy Ujsertiinaloldauenaty Uisendaiudu Ufise1dunlnsian
wonAtu wazUisendanlasianduaniniidu nsnevdlukaslusiu dinnanazaisiulawse laduuay
iU ansazaretilines n1seonuuUUsILassEUULNEI)
Bonding in organic molecules. Classes and nomenclature of organic compounds.
Characteristic reactions of organic compounds. Reaction mechanism. Stereochemistry.
Inductive effect, steric effect, and resonance effect. Nucleophilic addition and substitution.

Elimination reaction. Electrophilic addition and substitution. Amino acids and proteins. Sugars

and carbohydrates. Fats and oils. Buffer solutions. Drug design and drug delivery system.

11.201  eiluszenddmsuimnsiall 3 (3-0-6)
CHEZ201 Applied Chemistry for Chemical Engineers

JaunarmansvesUiten aunaa msuensmensndulaznisatn Usingnsaigadu
dnwazvesnan ndnnisvenadesiiolinszsiuuusing q asUsenevefiuniduaznsuszgndld e
fumieaiutanlugramnssdmnssnadl wu iwaduasofing waddemas Wusdu

Chemical kinetics. Phase equilibria. Distillation and extraction. Adsorption. Lattice.
Instrumental analysis. Inorganic compounds and applications. Topics in materials used in

chemical engineering industry for example solar cell, fuel cell.

w202 Amnssulwitidesudmsudmnsiad 3 (3-0-6)
CHE202 Introduction to Electrical Engineering for Chemical Engineers

mMseeisasinfinssuansauas nszuaasuidodu wsau nsua uazfdny nife
wladli wugda3esdnsnaliih ondi wlesdnudaludn vawesluiiuaznisiiluldau seuy
Iylhana wazddnisdsnendanulil uusiiedesdetafiugiunisliil uazanshsian

Basic D.C. and A.C. circuit analysis; voltage; current and power; transformers;
introduction to electrical machinery; generators, motors and applications, concepts of three-
phase system, and method of power transmission; introduction to some basic electrical

instruments and semiconductors.
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11205 EUARLIAENTLAT ALY 3 (3-0-6)
CHE205 Material and Energy Balances

v
Y a v A

anusilesiunegiiumiigyfuan1sndfy unugiuagdenszuiunisiUesiu n1sm
wazn1IAUIMNYeYa U IUNABIdMTUNTNALARNIAAITUAT NEY NTAUINANARLIAATT
& v o Y] ] O Ao aaan a 1A aaa =~ o
LUBIRUAINTUNTEUIUNITAN 9 m‘vmﬂgmmmmaﬂmﬂgmmLmJ NYIUINTNANNTAUANUIA
asuaznasulunszuIunIMIIAmINTTULAL

Fundamentals of selected unit operations. Introduction of process flow diagram.
Collection, determination, and calculations of data required for material and energy
balances. Elementary principles of material and energy balances for chemical processes,

both with and without chemical reactions. Integration of material and energy balance on

chemical engineering processes.

w.213  wesulaunindatnsuienssued 1 3 (3-0-6)

CHE213  Chemical Engineering Thermodynamics |

Y a =

ndenuilimasesiulauniinddmivzuuln dnvauzvauidlugauni nofnssuway

3
a o

AaTAvesaNTUTAVS aunsanzdmiuuiaeauafnazifans msuszgndldngdeiivilomases
Tlaufindluszuuda wu %dn Anfawes aeumsawes woslutl wdesmanasumnudeu 1y
#u nptefaemwnaseslilauniind toulnsd 3pdnsmslud szuuvianuieu ssuuieandy

The first law of thermodynamics for closed systems. Ideal gas behavior.
Properties of pure substances. Equation of state for ideal and real gases. Applications of the
first law to open systems e.g. nozzle, diffuser, compressor, turbine, heat exchanger. The

second law of thermodynamics. Entropy. Carnot cycle. Heating and cooling systems.

PN.233  namansvetlradmiuimngiadl 3 (3-0-6)
CHE233 Fluid Mechanics for Chemical Engineers

Fwdedunew: deuld 111

auUAvasvaslva auniseyiusdmsunamansvedlva n1sivavesvesivaluiiinly
JULUUAN o) aunauda wasnu wazluududmiunacansvesva aunisiuesyad dnvagnisiva
waznsasydendsnuludnuaesing maiuviaﬁﬁwﬁwﬁmiugﬂLLUUG]'N 9 annuAanivodlva uanns
uaznsUszendliveseiesiioTndnmmslua Tuuasiedossnerna mslvaruinguuuaznslvadiu

fnaanigngy Bainesiudia nsniu mstuwen nsanegnau vigdlawdu uaznisnses
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Prerequisite: Have earned credits of MA111

Properties of fluids. Differential Equations of Fluid Mechanics. Flow of fluids in
various coordinates. Mass, Energy, and Momentum Balances in Fluid Mechanics. Bernoulli’s
equation. Flow of fluids and various kinds of losses in circular and non-circular pipes.
Hydrostatics of fluids. Principles and applications of flow-measuring devices. Pumps and
compressors. Flow through immersed bodies and porous media, which include agitation,

centrifugal separation, sedimentation, fluidization, and filtration.

1AN.250  NISLAUQYIINTZUIUNITNINIAINTTULAL 3 (3-0-6)
CHE250 Problem solving in chemical engineering processes

Fwdedunew: deuld a.214

N13MIAINBUVRIYAAUNITTUAY NITUIAINBUVDIYAANNTT IBAAY N1TUAANNIT
oyfusiematian 4 dsiuavdmiumautaunmsoyiusiauuudgmidoulsSusuuasiouly

I3 o

POULYH NITUTZUIUAINITITLNDTVDILUUTI8099INKNANTITNAADY N1ThslUsunsutgelun1sAIuI
Taymddrmnssuall n1sUssendiuiidona 9 1wy n1stravesvediva n1saewALsay n1say
Towna melnneiiaiosufnsal

Prerequisite: Have earned credits of MA214

Solving linear equations. Solving non-linear equations. Solving differential
equations using various techniques. Numerical methods for solving differential equations
with  both initial and boundary conditions. Parameter estimation of models from

experimental data. Application of computer programs to solving chemical engineering

problems. Applications in fluid flow, heat transfer, mass transfer and reactor analysis.

11280 MsWBwdLAladnsuIAmINsLIAL 1(0-3-3)
CHE280  Technical Writing for Chemical Engineers

N158519uUUN SN NSWWeuTUngeAIIY N1SIT8UBLA N1SITEUIARLNY NI
5189UUTEIEUAT MSRBUTUTNAIINAGDY NSIWEUTIPNUNITNAABY NSWEUUNARLD N1SLTU
UNANITE NITWARINANITVIARDIAIEFULUUAN 9 1w N3l UAM #1579 waund vDudu n1svin
51811581989 nsEnldlusunsuiieadestunisdeou nsldmedagudulnnsiialunisyiaus

Toyange Nademdunwdingy
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Generating forms. Writing memoranda. Writing emails. Writing letters. Writing
weekly reports. Writing experimental notebooks. Writing laboratory reports. Writing abstracts.
Writing research articles. Expressing experimental results in graphs, figures, tables and
diagrams. Making a list of references. Using softwares concerning document writing. Using

techniques such as infographic in data presentation. Writing in English.

u.284  UfURNsIATidmIUAImNIAdl 1 1(0-3-3)
CHE284  Chemistry Laboratory for Chemical Engineers |

mMenTeRideUTinaidlusidmin werluwiuueslaeendeufiseinsa-tua Ufisen
Anngneu warUfATednend nsusnarsuaznisvinansliudansimenisada nannwdnd ) waznns
nduUsEIANANg o MImAAsiaunavesfiien nsvsin msvaassdansizsians

Laboratory for quantitative analysis such as gravimetry and titrimetry by acid-
base. Precipitation and redox reactions. Separation by extraction, recrystallization, and
various kinds of distillation. Determination of chemical equilibrium constant. Fermentation.

Synthesis of chemical compounds.

11.285  UfuRNsalidmIUIensLAll 2 1(0-3-3)
CHE285  Chemistry Laboratory for Chemical Engineers |I

sAuneu: aould 1Au.284

MsdaasIEiansBunsdmeUisewinge nswenansdunsdlagldnszuiunisnig o wu ns
pAHANG1 Msnses waznmsilesinlans @ UFURnaalildiand wu nagadu ssuvamesduUszney
IaunarmansvesUisen msinanudntulagldias UV-Vis mamanusaureinsasay

Prerequisite: Have earned credits of CHE284

Synthesis of organic compounds by various reactions. Separation of organic
compounds by recrystallization, filtration and chromatography. Physical chemistry laboratory
such as adsorption, 3-components system, reaction kinetics, UV-Vis spectroscopy, heat of

solution.
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0311 N1IANENANUTIUAIMTUIAINTLAL 3 (3-0-6)
CHE311 Heat Transfer for Chemical Engineers

FtaRunow: aauls A.111

nguuarnisussyndldlsngnisainisaiemanuseulasilseuiisuduaunisnis
dnewvedluwudiy nguasiies nisiianudeuluannzasiiuazlingi nisldndnnisiasetie
AURUMIUNSENEmALSEU NMsthemaruSeuniiuiasevss awumufou dulsyansns
wiANFeu MalieALaznIsAILLY MIudALTeu nsoenuuugUnsaluaniUdsuaLiou
vaNNILAYNnYveLATRIITEIVE

Prerequisite: Have earned credits of MA111

Theories and applications of heat transport phenomena, emphasizing analogies
and contrasts to those of momentum transport. Fourier’s law. Steady-state and transient
thermal conduction. Thermal resistance network concept. Heat transfer from extended
surfaces. Insulators. Convective heat transfer coefficients. Boiling and condensation.

Radiation. Design of heat exchangers. Concept and related theories of evaporator.

w1314 weslulaunlindaunsuicanssuad 2 3 (3-0-6)
CHE314  Chemical Engineering Thermodynamics |I

Ftadunow: aauld 1Au.213

audAnaseslulaunfindavivufasduazufiagauai aunisfiugiuniusesiy
Taundinduazanuduiusssninsautiniasesiulaunidinddns o nsAuuantisdnialagldannis
annzuavaunsanduiuiyily memautinaseslulaundndfeaunisoyius iseslulaunind
dwiuasaransuazandiniidon Tandfuasduusednsinmas ssazarvgaunfuavarsazais
931 audRdnimauardulssAniueniif aunasevinaniugyeanal veaudauarle Tneiliuilauga
youvasayle aunavesufizenad

Prerequisite: Have earned credits of CHE213

Thermodynamic properties of real and ideal gases. Fundamental thermodynamic
equations and thermodynamic property relations. Determination of residual properties using
equation of state or generalized correlation. Thermodynamic property determination using
differential equations Thermodynamics of solution and partial properties. Fugacity and
fugacity coefficient. Ideal solution and non-ideal solution. Excess properties and activity
coefficient. Phase equilibria between solid, liquid and vapor but focusing on vapor and liquid

equilibrium. Chemical reaction equilibria.
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1A.315  AAnTIuUnsen 3 (3-0-6)
CHE315 Reaction Engineering

sAuneu: aouls A.111

nMaiaLagMIUsEgninguisaunamanmaaiidenuimguinssuiusasmg el
nswasuanug msirnudeyadnsuiimaniivardeyaaussaurmsidenluszuuuiiten wniug
mMsoenuULAzAMwATUIAAIesfnsaimaaiinsgeuafuarliguad nswanuas isdnudlng
dmsuiniosufnsaimani nseenuvuinIsfnsaivesszuuiiguugiilingg JoskuiAeaiy
JaunamansvesjAseniidnisssfisevuiuinuastesidanisielouna

Prerequisite: Have earned credits of MA111

Development and application of the theory of chemical kinetics including
collision and transition state. Interpretation of chemical rate and selectivity data in
homogeneous reaction systems. Design and sizing of ideal and non-ideal chemical reactors.
Distributions of residence times for chemical reactors. Reactor design of non-isothermal

systems. Introduction to kinetics of surface-catalyzed reactions and mass-transfer limitation.

13.320  MsUdnveddeaINgRaImMng sy 3 (3-0-6)
CHE320  Industrial Waste Treatment
waﬂiz‘mw}'a?ﬁan5@315‘14Lﬁmmmﬂmaﬂwmﬂqmm%ﬂiim AMANYMELATIRUTENBY
ﬂJEN?JENL’?{EJR]’]ﬂIiN’]uqmﬁ’MﬂiiﬂJfl’jﬂﬁL‘ﬂu‘j%?w PINAFULALNINTVDILEE UINTFTIUANNINYDIVDY
o mstinveadelfudnmsiidmings nsmuausafivse makaznisinnisninveade
Impacts of environmental pollution from industrial sector. Characteristics of
wastes. Environmental quality standards. Waste treatment including wastewater treatment,

air pollution control, solid waste management.

U323 ANUUABANENIIFINSSULAL 3 (3-0-6)
CHE323  Chemical Engineering Safety

Y

wannsanulaeadsuazn1slesiuaugadelulssu seggtfimeneraintuly
lssnunll dunevesasaiiniineyanawazduinasy Tadsdusie g F5nslssiunazaiuauly
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Principles of safety and loss prevention in plant. Types of accidents in chemical
plants. Chemical Exposure to people and environment. Information on regulation.
Prevention and control of chemical hazards during operations and storage. Personal
protective equipment. Source model and hazardous material release. Fire and explosion.

Fire and explosion prevention. Risk assessment. HAZOP Analysis.

1A3.334  n1sanglouniadmiuIcanLall 3 (3-0-6)
CHE334  Mass Transfer for Chemical Engineers

Ftadunew: aoauld 9AN.205

N15YNAUABNIAAITLULINAIALAZRULRNIZATS Nalnn1sanglounia nguesiin n1s
uwnsluannieasi dudseansnsdneleunia wagnsdneleusnaserinaa Usingnisainsdielou
wanazanudeundeuiu Usngmsainisaneleusnauaznmaiin §izemdeuiu gunsaifilinng
delousna Suldun mapaduuuumeussy Magadu n13vhadu weangumg n1svhua uaznisuen
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Prerequisite: Have earned credits of CHE205

Macroscopic mass balance and mass balance of a single species. Mass transfer
mechanisms. Fick’s law. Steady-state diffusion. Mass transfer coefficient. Interphase mass
transfer. Simultaneous mass and heat transfer. Mass transfer with chemical reactions. Mass
transfer unit operations including packed bed absorption, adsorption, humidification, cooling

tower, drying, and membrane separations.

1AX.335  NITUIUNISHENAIMTUIFINILAL 3 (3-0-6)
CHE335 Separation Processes for Chemical Engineers

Ftadunew: aould 2AL.205

mmﬁﬁugmﬁm%ﬂizmumnwﬂmﬁmﬂiim miﬂéIJULLUUaNQaLaIEJ’J NsNausIENTg
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Prerequisite: Have earned credits of CHE205

Introduction to separation process. Method of flash distillation. Column distillation.
Internal stage-by-stage balance. Distillation of binary solution and multi-component mixture.

Batch and continuous distillation. Absorption and stripping. Liquid-liquid extraction. Filtration.
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W37 AszUIUMIIMEIMmnTsuaiiuagnsdeual s 3 (3-0-6)
CHE371 Chemical Process Engineering and Industrial Trips

1A59a5 909N IEUIUNMIMGAL LHunMNSEUIUNIMIaallugUukuudne o Tagneasa
dnsugunanilunssuiuneamanad unRnfeafumienssuiunsuasmisufifing ndnneiugm
waznsuszendldmiaenszuaunisfiieatunisdlouluaudy wdsnu uazie ndnmsiugiuuey
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il YademeinunnuUaendsuasdanndeuvesnseuiunsmaadl fregnseuiunsmaadl ng
Lglammiﬁmuqmmmiu

Structure of chemical processes. Various types of chemical process diagrams.
Materials of construction (MOC’s) for chemical process equipment. Concepts of unit
operations and unit processes. Fundamentals and applications of unit operations related to
momentum, energy, and mass transport. Fundamentals and applications of unit processes or
chemical reactors. Chemical process utilities and services. Safety and environmental
implications in chemical processes. Case studies in chemical processes. Site visits of

chemical industries.

w372 fugtugunsniuasedesiiedalunsruiunsndntesgpannsued 3 (3-0-6)
CHE372  Basic Industrial Process Equipment and Instrument in Chemical Industries

ﬂ’]Wi’JusﬂaﬂﬂiSU’Juﬂ’li@@ﬂLL‘UULLazﬂﬁL%iJﬂ’]iNﬁGﬂJE]ﬂIiN’]UIUQG]ﬁ’]‘viﬂiillLﬂ'ﬁLLaS
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TALALNITATUANNTEUIUNNS

Overview of process design and commissioning in chemical and petrochemical
industries. Analysis and design of Process Flow and Process and Instrument diagram (PFD
and P&ID). Basic instrument and instrument selection for process measurement and control.
Interfacing components techniques. Industrial measurement and measuring instrument for
temperature, pressure, level, flow rate, pH and chemical compositions. Basic design of

piping, pump, valves and actuators, vessels and pressure vessels. Laboratory and hands-on

experiences on instrument and process control.
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IAL.373 Lﬂiiﬁgﬁﬁﬁ@ﬁﬂ’;ﬂiiﬂlﬂﬁ 2 (2-0-4)
CHE373 Chemical Engineering Economics

ndnmaidosumaasugamaniimnssy nsduatuiiudsuniuna wadans
Uszanusan andensin Buamuuazardidulasenis mslnsgsinnuduaiyeslasainisms
AAINTTULAL LU Payback Period, Return on Investment, Net Present Value, Internal Rate of
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Introduction to Engineering Economics, Time Value of Money Calculation, Cost
Estimation, Investment and Operating Cost, Project Profitability (Payback Period, Return on

Investment, Net Present Value, Internal Rate of Return), Alternative Investment

PN.374  AITINNIITNIIAINTIULAIL] 2 (2-0-4)
CHE374  Chemical Engineering management

unth uazmiiinIudms msifiumandn nsuimsnisnanuasnsUfiRng msmuau
AMAIN mﬁﬂmmwwqﬂmu MSUIMSUUUAY N15USMsanmiss nsudmslasinis n1sasn
LLNUﬂaq‘wﬁ n1sandaula 33U1Jmmq§’m‘ﬁ"\ﬁLﬂuiuiiamuqmammm L 1SO9000 (quality
management system), 1SO14000 (environmental management system), ISO5000 (energy
management system), 1ISO45000 (occupational health&safety management system)

Management functions, productivity improvement, production & operation
management, quality management, iso9000 quality management system, supply chain
management, lean management, risk management, project management, strategic plaining,
decision making, 1SO9000 (quality management system), 1SO14000 (environmental
management system), ISO5000 (energy management system), 1ISO45000 (occupational health

& safety management system)

11381 UfuRnImimnssed 1 1 (0-3-0)
CHE381 Chemical Engineering Laboratory |
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Prerequisite: Have earned credits of CHE311

The topics of the laboratory includes physicochemical properties of materials,
fluid mechanics, heat, kinetics and mass transfer experiments illustrating principles and
applications of transport phenomena in chemical engineering practices. Some lectures on

experimental design, instrumentation, laboratory safety, and report writing.

1A3.382 NN 1
CHE382  Industrial Training (litfesndn 240 FlusroniAnIsAn)
sAuneu: aauls 1an.311
nstnanluuisvviessdnsiilésueygnnanernsddasunielutisnariimunlog
o1sdfaeudzsaditesndt 240 dalus vdsmsiinsuiinnsiausuaznsdassauuienasd
Haeu Janan1sfnwelesediu S vise U
Prerequisite: Have earned credits of CHE311
Practical training in @ company or an organization with permission from the
instructor, during a period decided by the instructor which is not less than 240 hours. After
the training, the presentation is done and a report is submitted to the instructor. Measuring

level is S or U.

IAN.461 ‘Wamam%maﬂﬂismummazmimuqm 3 (3-0-6)
CHE461 Process Dynamics and Control
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Prerequisite: Have earned credits of CHE205

Analysis of chemical process dynamics whose behavior is linear or linearized.

Process stability analysis. Design of PID controllers. Selections of control and manipulated

variables. Process control study using computer program.
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1AL.474  NI19RNULUUNTZUIUNITHAALAYN1T00NLUULTI9UY 3 (3-0-6)
CHE474  Chemical Process and Plant Design

Ftadunew: aauled 1Au.233
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Prerequisite: Have earned credits of CHE233

Design of chemical processes. Design information and estimation of design
variables. Chemical process flow-sheeting including piping and instrumentation diagram
(P&ID). Material and energy balances in chemical processes. Chemical process equipment
selection, specification, and design. Chemical process simulation. Chemical plant design
considerations on health & safety hazards, loss prevention, and environmental protection.

Chemical process and plant costing and project feasibility study.

1AN.480  ANNUIMIIAINTIULAL] 1(0-3-3)
CHE480  Chemical Engineering Seminar
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Prerequisite: Have Taken the Major Courses Required by the Curriculum at least
43 Credits.

A seminar is individually given by a student on recent development of research
concerning with various fields in chemical engineering. The evaluation is based on the
presentation and the report written with correct Thai and English grammar as well as the

analysis and discussion supported by engineering knowledge from year 1-3.
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01482 UURMIMEImInssuell 2 1(0-3-3)
CHE482  Chemical Engineering Laboratory I
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Prerequisite: Have earned credits of CHE335

Laboratory investigation of equipment design for separation based on principles
of fluid mechanics, heat and mass transfer operations with safety cautions. The students are
encouraged to initiate and plan the experiment themselves according to the objectives

given for each experiment, for example, absorption, adsorption, distillation, and filtration.
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19.202  NAFMANTIAINTIY - adnurans 3 (3-0-6)
CE202 Engineering Mechanics — Statics
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Prerequisite: Have earned credits of SC133

Force system, Newton’s law of motion, Resultant; Equilibrium of forces and
moments; Centroid, Center of mass, Center of gravity; Theorems of Pappus; Moment of
inertia of an area; Application of equilibrium equations for structures and machines; Beams,

Introduction to bending moment and shear; Friction; Virtual work; Introduction to dynamics.

10.261  @dRIMINTIY 3 (3-0-6)
IE261 Engineering Statistics
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Presenting and analyzing data. Probability theory. Statistics distribution. Sampling
theory. Estimation theory statistical inference. Hypothesis testing. Analysis of variance.
Regression analysis and correlation. Using statistical methods as the tool in engineering

problem solving.
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1AN.496  MITITTEAUUSYYIeT 1 3 (0-9-6)
CHE496 Research for Undergraduates |
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Prerequisite: Have Taken the Major Courses Required by the Curriculum at least
43 Credits.

The students are trained to do research in the fields of chemical engineering to
bring up a new understanding or develop existing ideas and apply those for industrial
purposes. The process begins with a revision of past related research, followed by learning
about research methodology and proposal preparation for a research project. The
evaluation is up to both the advisor who considers the academic quality of the proposal
and the committee who consider how well the students present their ideas and how well

they understand the research problems.
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1AN.497  MTITTEAUUSYIeT 2 3 (0-9-6)
CHE497 Research for Undergraduates |l

sAuneu: @ould 1A1.496
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Prerequisite: Have earned credits of CHE496

The students have to continue their research of same topics they presented in
CHEA496 in order to acquire a new understanding or develop ideas for industrial applications.
Based on the work that they have done, students have to write up an undergraduate theses.
The evaluation process involves the participation of both the advisor who considers the
quality of the research work and the committee who considers how well the presentation is

and how well the students express their understanding.
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CHE596 Preparation for Long-term internship in Chemical Engineering
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Prerequisite: Have Taken the Major Courses Required by the Curriculum at least
43 Credits.

The student must pass the requirement before beginning the long-term
internship. Selected topics should be suitable for chemical engineers and workplace and up
to date. The student is allowed to work in a chemical industry at least 160 hours under the
supervision of industrial supervisor and the faculty staff. The student will learn about various
industrial production processes and raise the problems to be solved during his/her practice.
The student must submit the proposal and activity plan for CHE597. The proposal contains

the expected outcomes and benefits, the possibility and research plan

13,597 nsEnauluAndnimnssuaiissezen? 6 (luitlowndn 16 dUann
CHE597 Long-term internship in Chemical Engineering ARAIANIIANYN)
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Prerequisite: Have earned credits of CHE596
The student continues working in the chemical industrial at least 600 hours (in
16 weeks) under supervision of industrial supervisor and the faculty staff. The output of the
project has to be in any appropriate form such as a written report or an oral presentation to
an academic committee. Before closing the project, students have to present the results of

their studies to their advisor and committee.
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CHE316 Petroleum and Alternative fuel
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Origin of Petroleum. Classification and composition of Petroleum; Crude distillation
unit. Petroleum derivatives Chemical and physical properties of petroleum derivatives Gasoline

and diesel alternative fuels Properties and related chemical reactions.

0317 anaunssuUlngiadl 3 (3-0-6)
CHE317 Petrochemical Industry
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Fundamental of petrochemical industry. Raw material and sources. Main
petrochemical production processes such as ethylene, propylene, butadiene, benzene,

toluene and xylenes.

1AX.318  AAINTIUIIWYNTEN 3 (3-0-6)
CHE318  Catalytic Engineering
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Types of catalysts. Concept of heterogeneous catalysis. Adsorption isotherm.
Rate and kinetic model of catalytic reaction. Catalyst preparation. Catalyst characterization

and deactivation. Applications of catalysts.
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w319 walulafidomasaren 3 (3-0-6)
CHE319 Clean Fuel Technology
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History, current situations, and necessity of clean fuels. Fuels and the climate
change. Types, compositions, and relevant standards of clean fuels. Production of clean
fuels, including biomass conversion technologies, which include torrefaction, carbonization,
pyrolysis, liquefaction, gasification, alcohol production, bio-diesel production, hydrogen

production, anaerobic digestion for biogas production. Coal conversion using clean coal

technologies.

U376 MTIANITHAENITOLSN NG 3 (3-0-6)
CHE376 Energy Management and Energy Conservation
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Law and Regulation related to energy management and energy conservation for
industrial sector, commercial sector and transportation sector. Application of Heat and
Energy for energy conservation such as boiler, air conditioning system, lighting system and

electric car.
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CHE326 Pollution Prevention
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The continuous application of an integration of preventative environmental and
business strategies. Conserving raw materials, water and energy; eliminating toxic and
dangerous raw materials, and reducing the quantity of toxicity of all emissions and waters at

source during the production process. Life Cycle Assessment technique. Cleaner Technology.

01327 nsUsBlivInInsTInvoNan 3 (3-0-6)
CHE327  Life Cycle Assessment of Products
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Principle of Life Cycle Assessment and its application. Goal and scope definition
including inventory and impact assessment in terms of quantitative analysis. Life cycle
assessment methodology and interpretation. Computer simulation of product systems.

Comparison of environmental impacts of products.

1328 mMslaneititunisndnuagnandndiviunisdanisauinden 3 (3-0-6)

CHE328  Environmental input-output analysis
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Basic principle of input-output analysis. Physical model. Monetary model.

Industrial ecology model. Expansion model. Waste input-output analysis.
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IA.329  MsTANIANSUBUAIMSUNIATIAILAL gRAIMINTTY 3 (3-0-6)
CHE329 Carbon management for business and industry
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Basic principle of supply chain management. Carbon footprint analysis. Carbon
reduction management such as voluntary emission reduction program, carbon capture and

storage.

w336 walulaBnisvintudans 3 (3-0-6)
CHE336  Water Purification Technologies
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Introduction to water supply, Characteristics of natural surface water; fresh water
and seawater, Ultra-pure water for industries. Classical technologies for water desalination
and purification; sedimentation, filtration, chemical disinfection. Emerging technologies for

water desalination and purification; reversed osmosis, thermal RO, ion-exchange,

electrodialysis. Case studies for global prominent water desalination and purification projects.

1PU.A26  NITOBNLUUNAAAMILTIIALATYEAT 3 (3-0-6)
CHE426 Ecodesign
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Definitions of ecodesign. Product modeling and principle of environmental
design. Life cycle thinking. Ecodesign tools. EQFD and EBM. Ecodesign strategies and

ecodesign ideas. Environmental communication and ecolabel.
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WP.427  UANENIBINA 3 (3-0-6)
CHE427  Air Pollution
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Definitions and air pollution phenomena. Quality standard of air in atmosphere.
Emission standard in Thailand. Air pollution management. Techniques for detection of air
pollution. Meteorology and air pollution modeling. Air pollution estimation and design for air

pollution control equipment.

U428 NISNUNAUALNSNEINIUAZNNTIANIININGAANUNTTY 3 (3-0-6)
CHE428  Industrial waste recovery management
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Resource determination and sustainable utilization. Principles of recovery and
recycling. Separation and waste treatment by physical, chemical and biological processes.
Economic and planning of recovery. Industrial solid waste and environmental impact. Waste

exchange.
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CHE306 Inorganic Chemistry
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A study of the properties of main group elements and transition elements in the
periodic table and their compounds. Group theory and inorganic compounds such as the

coordination compounds, the organometallic compounds, the cluster compound and the

solid-state compounds.

1A.307  INYIAIARTAITAALIIRINT 3 (3-0-6)
CHE307  Surfactant Science
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Characteristics of surfactant. Micelle formation. Solubilization. Phase and phase

diagram. Surfactant adsorption at solid-liquid interface. Foams. Precipitation. Applications of

surfactants.

P1.344  MsUszenmIeInTsuAdlunsyuIuNsUnEdEn 3 (3-0-6)
CHE344  Chemical Engineering Applications in Drug Delivery
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Applying fundamental Chemical Engineering knowledges to understand and develop
drug delivery system. Introduction of controlled-release system involving materials design
with clinical applications, thin films materials, self-microemulsifying materials, targeted area,

drug administration, and drug effectiveness.
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IPN345  AISHAILIASEIEIY HAZNITEUIUNISHAR 3 (3-0-6)
CHE345  Cosmetic formulation and processing
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Cosmetic product design process, cosmetic ingredients and their functions,
emulsion, formulation of various skincare such as oil, gel, and emulsion for various skin

types, cosmetic processing, rheological study of emulsions and gels and testing of cosmetic

products.

0306 ThdefilmwiaiuTandviugnannnssy 3 (3-0-6)
CHE346  Special Topic in Materials for Industries
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Study about recent research works concerning materials to be applied and used

in industries.

IPL.347  LAdlan 3 (3-0-6)
CHE347 Material Chemistry
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Inorganic and organic materials with special functions. Nanomaterials of
superconductors. Biomaterials such as biocompatible polymers for synthetic organs and drug
delivery systems. Materials for sustainable environments and energy. Materials for display,

electrical and magnetic applications. Relation between chemical structures and properties of

materials. Basic analytical methods in determining structures and properties of materials.
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1A1.348  nsfiansoulazn1sUssiun1sinnIou 3 (3-0-6)
CHE348 Corrosion and Corrosion Control
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Definition of corrosion and corrosion phenomena, mechanisms of corrosion,
thermodynamics and kinetics of corrosion anodic and catholic protection, various corrosion

mechanisms and corrosion prevention, material selection.

349 wiluwelulafideadu 3 (3-0-6)
CHE349 Introductory Nanotechnology
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Importance and evolution of nanotechnology. Biomimic nanotechnology. Atoms
and molecules. Properties of nanomaterials. Nanofabrication in laboratory and in industries.
Nanoparticles and their applications. Nanofibers and their applications. Nanoelectronics.

Nanobiotechnology. Nanomaterials and nanocomposites.

0447 wielulagnedweswazlulonaiadin 3 (3-0-6)

CHEa47 Polymer and Bioplastic Technology
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Origin of synthetic polymers and bioplastics. Polymer nomenclature. Polymer
reaction and biopolymer reactions. Polymerization techniques. Molecular weight determination,
solubility, thermal properties, rheological and mechanical properties. Overview of different

polymer processing techniques.
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nauANAMEAS 11591904 N1T0BNKUY WAENNIIANTS

A.356  weslulaundindseauluananaznisinassssuulagnauiines 3 (3-0-6)
CHE356 Molecular Thermodynamics and Computer Simulation

wumummﬁlﬁmﬁuLﬁaﬂmlmwﬁﬂéﬁ’m%ﬂimmimmﬁ wasun1eluLazuudnass
NAUANY usensevisEnhelianatazaNau wasudassivuduasnisinasssuvaunala
nsvuglaseaitevesanswazantfvesansaniaseaing nsdiassssvvluanamenauiaines
NTINERILUULIUTIANSA miﬁi’ﬁamLLUUﬂNamam%izﬁUMLaqa

Review of chemical engineering thermodynamics. Internal energy and potential
models. Interaction among molecules and pressure. Gibbs free energy and phase equilibrium
modeling. Prediction of structure and properties of materials. Computer simulations. Monte

Carlo simulations. Molecular dynamics simulations.

U357 MATLAB dwisudmnsiadl 3 (3-0-6)
CHE357  MATLAB for Chemical Engineers

nsUszgndlilusunsa MATLAB leuAlgmimdimnssuiadl n1sidedaian Téun
wesng wasfmestiuu nisanaeafudukasliiludadu auniseyiusuaznisduiingm 41809
NILUIUNITNINAL

The application of MATLAB to the solution in chemical engineering. The solutions

of matrices and determinants, linear and nonlinear regressions, differential and integration.

Simulate a chemical process.

IMU.358 miLLf?ﬂfuﬂigmmsmuqmaﬂiwm 3 (3-0-6)
CHE358  Troubleshooting Process Plant Control

wiunnsuidynilugnamnssunsndu Medsnsimnzaunazdunuimisu ol
gnavnssu dielinssidunslunszuiumsauesldegasngan

An emphasis on problem solving in the petroleum and refinery industries. This
handy go-to emphasizes single and well-established process engineering principles that will

help switch manual control loops to automatic control.

U359 NITIEBINTFUIUNTNIIAINTTUAL 3 (3-0-6)
CHE359  Chemical Engineering Process Simulation
nsPnaeanszuIunsinglusunsudnsagunfevldiuluegnavnssy Wefinwinanssny

999IAUTENDUAN & NHFDNTZUIUNITAN & NITIAINTIULAL
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Process simulations by using a well-known commercial software to study the

effects of various factors in chemical engineering processes.

U377 MseRnkUUNTEUIUNTSAdllugnamvnssullasiedl 1 3 (3-0-6)
CHE377  Chemical Process Design in Petrochemical Industry |

AudsAunau: @aule 2AU.205

v
IS4

Tidnitugiugnamnssuingadfeszuu InofunisiFeuuuy Problem-based 14
ANuIMaseslulauindsiuivaunauia aunandany Lasn15eenLuUTEUUYIe Seuudansiall
uazliia 91AENITINADINTLUIUNITHASNITNIAUARILTI9Y

Prerequisite: Have earned credits of CHE205

Basic in Petrochemical industrials; Problem-based learning involving thermodynamics
mass and energy balance, piping design, and gas/solution delivery system; Process simulation

and process layout are also included.

1AN.378  NTORNLUUNITNAABIANNTUIUNITIAINTLAL 3 (3-0-6)
CHE378 Design of Experiments for Chemical Engineers
wdnmMInsaaRfifedasiunsesniuuMImaaes Msaduaznsseduuuiaosd
lenAInaass nseaniuuNsnaaedlugUluufig Fa32fan1s00nUUUNITMIAABILUULEEN N3
’e)@ﬂLL‘UUﬂ’]sVlmaaﬂLLUULLWﬂwaL%EJaLL‘UULﬁmgﬂLLUULLasLLUUUNd’Ju N1500NLUUNITNAABIEIMTURUY
nsaduuuaesiifinaifidimdannndmils mussgndlivinmstiuinnevaesfiomaiivanzay
YDINTFUIUNT MIUszEndlinsesnwuunsnaaedluguiuusg 9 dunsunumulainssuadl
Fundamentals of statistics for design of experiments. Formation and evaluation
of empirical models. Various types of designs of experiments, which include block designs,
full and fractional factorial designs, designs for higher-order models. Applications of response
surface methodology (RSM) for process optimization. Applications of design of experiments

in chemical engineering.

456 msldruueaundaiion1ssiaensruiunis 3 (3-0-6)
CHE456  Applications of Aspen Plus in process simulation

nsldusunsy woaUunda lun1sinseigunsalasnssuIunIsnIeIAINTsuadl

Using Aspen plus simulation software to analyze equipment and processes in

chemical engineering.
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0476 msUszendImnssuailunseuiunsulsguems 3 (3-0-6)
CHEA476 Chemical Engineering Applications in Food Processing

nszUNNsINBmnssuadifildlunisauene1ns ndnnsauene msaIEIEeng 4 ns
vifnuaznisldieulesl nsauenemnsuuvldldaudeu wdnnsmaeslsedu anesslsdy
ultra high pressure nslalu#Luy pulse SEUUNMTIANUEY Nsuiudeonns N1TUTIYOINNG
UM TNAILINTZUIUNITAUDLDIMT

Applying fundamental Chemical Engineering knowledges to understand and
develop food preservation process. Fluid flow, mass balance, energy balance, thermo-
dynamics, heat transfer, instrumental design and control system in food processing.
Introduction of food preservation processes including thermal process, non-thermal process,
refrigeration system, freezing process, drying or dehydration system, packaging concept, and

innovative technologies.

IRL.AT7  ATERNLUUNTEUIUNSIATlugnavnssuULnsLALl 2 3 (3-0-6)
CHE477  Chemical Process Design in Petrochemical Industry |I

Ftadunow: aauld 1Au.377

n1338uLUY Problem-based Tugmawnssutilasiaidunans Fsaziszuuindosufnanl
waztaIananilasuaduieunasnisuenuigns lnsufuanudedimuanian guanelseiu
Faundon warauUaonde miL'%EJ‘L!%3mu@j'l“dﬁUﬂ1ifﬁ’]aENﬂizmumiLLasmiﬁmumﬁﬂs\‘mu

Prerequisite: Have earned credits of CHE377

Problem-based learning in intermediate petrochemical industrials with a combination
of reactor, heat exchanger, and purifications. Practical concerns in industrial-environmental-

safety laws and regulations are applied; Process simulation and process layout are also included.

11478 Usingnisainisaneleulunisesnuuundnsiueiall 3 (3-0-6)
CHE478  Transport Phenomena in Chemical Product Design
yumuenudifeaiunsaneleulumusy Aufeu uazinas naeAILULUUTIABINTENY
Toulufifiehs q eszuuasiauazsruuRivasunamune mavssandldiunmsesnuuunanfnsiad
wad o

Nresofanuuinasaieviueautanduuvewandueiiy 9 Wu n1seenuuusyuulanlaseen

mssanwuUawIuiumuseuanTanmaeld vise mseenuuuiagiieimesadeniiey [Wusu
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Review of momentum, heat and mass transfers. Model equations for transport in
multi-dimension for stead state systems and transient systems. Applications to chemical
product design which needs models to predict required properties of products. For example,
the design of drug release system, the design of insulator made of waste materials or the

design of materials for artificial blood vessels.

nauwAlulagfInLayInemanszinn

1AN.366  TIINBIEIMTUIAINTIULAL 3 (3-0-6)
CHE366  Biology for Chemical Engineering

psAUsENEUMAATTvesAiTin arsluanalngvesdeldin Mdue o1idule laseais
vedlUshu waduaznszuiunsnsluead wadusuuaznisanelon 1asan153lun nsdeatsves
wad Msulaead wassurlauwazimnssuiloide

Chemical composition of an organism. Macromolecules of life. DNA. RNA. Protein
structures. Cells and processes inside the cells. Cell membrane and transport mechanism.

Genome project. Cell communication. Cell division. Stem cells and tissue engineering.

U367 AFINTTUNTEUIUNITNINTININ 3 (3-0-6)
CHE367 Bioprocess Engineering
FudsAunau: @auls 1Au.315

N13UsEYNANSNNITUEIUMTIANTsuATlugna N TSN Va9 UNTEUIUNITNS

v
a A

FUALUALNNTINN WUIAANUFINYDIATIINGY TuATuaziugAmansseauluana dmsuiens
il saumarmansvesoulusifiazaslduavienlnfdness aaunamansvesnsidvlniad mzuan
Bun3d senuuULariATzATesfnsainadanin Avinsiateaiiouaznismuny nMsAuANm
UAZNITUUNTVOINANANNITININ

Prerequisite: Have earned credits of CHE315

Application of basic chemical engineering principles to biochemical and biological
process industries. Relevant basic concepts of microbiology, biochemistry, and molecular
genetics. Soluble and immobilized enzyme kinetics, cell growth kinetics, microbial cultures.

Bioreactor design and analysis. Instrumentation and control. Biological product recovery and

separation.
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1A1.368  wialulagdinwdniuimnssuinll 3 (3-0-6)
CHE368  Biotechnology for Chemical Engineering
a aa C% 1 6 1 a v v

wallamalulag@innadelnduazUselovidnenuidouaranamnssuludaglu

walulagifeaduansiiugnssy nstaauils IAINTsuunIveddn Iennssulusau n1svilvlusiu
a £ 9 a ~Na A 19 a 5 aa

Usans vann1smiaainssueiiningveslunsruiunisnanlatedive unaluladiinmlussuy
QRAMINTTY

Modern biotechnology techniques and their impact in current research and
industries. DNA technology. Cloning. Metabolic engineering. Protein engineering. Protein

purification. Chemical engineering principles involved in downstream processing in industrial

biotechnology.
nausy 9
WU.406 VB MLAWNIIAINTIUAL 1 3 (3-0-6)

CHE406  Special Topics in Chemical Engineering |
widefhinaulawasiuaiondmnssunad
Current interesting topics and modern developments in various fields of

chemical engineering.

1P3.407  FRURRLAYNINIAINTSULAL 2 3 (3-0-6)
CHE4O7  Special Topics in Chemical Engineering |l

hiteiiuaulauasiuatonfansuad

Current interesting topics and modern developments in various fields of

chemical engineering.

1P1.408  YRURRLAYNINIAINTIULAL 3 3 (3-0-6)
CHE408  Special Topics in Chemical Engineering Il

whiteiiuaulauasiuatonfmnsuad

Current interesting topics and modern developments in various fields of

chemical engineering.
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1A1.409  WTpNAYNITIAINTIULAN 4 3 (3-0-6)
CHE409  Special Topics in Chemical Engineering IV

wdefiunaulauaziuaioniaimnssunad

Current interesting topics and modern developments in various fields of

chemical engineering.

1AL586  NISTEUUNAINITY 3 (2-3-4)
CHE586 Research paper writing

M9 Tatauslasinsidy N15lasTIUNINYINIG asAUTznoud1AglunIs
FIYITUNANITIVY 919 UNARYD 1T5UATTUUITVIAY NTLUIUNITANYT NAN1TITY DAUTIIHNANITINY
waraguide Judu madendddy madadeunany n13daBaunasiisn madavinluawesuas
MIULEUD NSWENINUNAMATY WaTansdnauldelURRuNHauLNS

Research methodology. Research Proposal. Plagiarism. Paraphrasing and citation.
Essential parts in research report including, but not limited to, abstract, literature review,
methodology, results, discussion and conclusion. Keywords selection. Title creation.

References. Poster preparation and presentation. Research manuscript preparation.

Techniques for research paper publication.
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edvlundngnsiiUnaeuliinends/auz/naiv/mangassudesnisoy
A106  AUEIBUNNSNEINTEITUYRRAZNE Y 3 (3-0-6)
CHE106 Sustainability of Natural Resources and Energy

fugufesuinaneuiosslevidmiunseysntninenssrsuriuasdunaden
nMsUssfiuindns®in Snvarveaaivdunndeulaznansenudedin LuaAase 9 Neafuam
FaEuManSneInssIsHTIRRAT &Y 930555uAwIndeN NseenwuLfady nrsldndanuves
Uszinalngmisldndanuluniavuds msldndanuluningnavnssunaze1aA15gsne LwImanis
Waumdsnuiigdudmduusendlng nswdslifidnsulsendlng nsUsendandaa ndsny
MAADN NANNULEIDITINE WANUAN AT NHAREYIUea N1Nanlulediea walulad
uuazon wasnuiundes

Basics of ecology for environment and natural resource conservation. Life-cycle
assessment. Characterisation of pollutions and their impacts on the society. Concepts about
sustainability of natural resources and energy. Environmental ethics. Sustainable design.
Energy consumption in Thailand. Energy consumption in transportation, industries, and
buildings. Sustainability of energy for Thailand. Electricity generation in Thailand. Energy
conservation. Alternative energy. Solar energy. Wind energy. Biomass for energy. Ethanol

production. Biodiesel production. Clean coal technology. Nuclear energy.

91,107 welulagdanesivetingalu 3 (3-0-6)
CHE107  Smart Technology for Modern Life
) = a a wa & aAa A o v
nsiaumaluladlueia, nMsuiiRenamnssuasend, maluladdinuggeonsy, N3
a Y a A 1Y) ' U A a o a
WasulUasdan1iziinasuvadlantay nanseny, walulagianisnauiag gy Aadunalulad,

WALUEzeIn, usudlii, ssuudniundany, maluladinm, waddunnda, Jaguiseuias,

6
a

wlumalulad, nsiun 3 05, Tnadn, 53, dumesiinvesassnas, Uyayrusehivg, weluladiiie
AuAg

Technology development in the past, The fourth industrial revolution, Technology
for Aging society, Climate change and impacts, Sustainable development technology, Fusion
technology, Clean energy, Electric vehicles, Energy storage, Biotechnology, Stem cell, Smart
material, Nanotechnology, 3D printing, Big data, 5G, Internet of things, Artificial intelligence,
Technology for global security
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1A1.203 AR IETLas AT SHENS 3 (3-0-6)
CHE203  Analytical and Physical Chemistry
VANNITAUIUNUFIUAUATTATIEN NITIATIBATUIMLN N1TATILATIUTUNS
' P~ ) = A a ¢ ' | ) &
M5lasaLUUAIN 9 edHY 18nN150UATENERATITILUUANN 9 Wi TasuilansAuuunia

a

lasulansiiuvuresvalaussauzas alnlasalaluuugidda awnlasalatuuuiSesnsud
wosuBurisn awnlasaladuvuisTonuuduindniuades fugniuwafidedfiand fugunases
Wlawndngd fandusing q maseslulawniing augaiedl aaunaransvesuisen augaina n1swen
Fensndusasmsaia wiuio

Fundamental of calculation in analytical chemistry. Gravimetric analysis.
Volumetric analysis. Titrations. Electrochemistry. Instrumental analysis, for example, Gas
chromatography, High performance liquid chromatography, UV-visible spectroscopy, Fourier-
transform infrared spectroscopy, Nuclear magnetic resonance spectroscopy. Fundamental in

physical chemistry. Fundamental of thermodynamics. Thermodynamic functions. Chemical

equilibrium. Chemical kinetics. Phase equilibria. Distillation and extraction. Surface chemistry.

w211 weslulaundnd 3 (3-0-6)
CHE211 Thermodynamics

wugihdydnuaiing q Aldluisuseslilauniind auaudRvesansuians aunisaniiy
VoLAARANARLAZILAAITI AIUEINNTANTONGT LLNuQﬁLLazmiNWNLﬁaﬂmlmmﬁﬂﬁ ﬂ{]%ﬁmﬁa
wazanmaiseslilaufing teulnst msUszgndngefinils npdefiaesmaseslulaufind wasiou
35U MsAnamasesiulaundindueinszuiun1sase

(@msutnfnwanuiudu)

Introduction to thermodynamics and engineering thermodynamics. Definitions of
some technical terms related to engineering thermodynamics. Properties of pure substances.
Equation of state of ideal and real gases. Compressibility. Thermodynamic diagrams and
tables. First law of thermodynamics for closed system and for control volume. Second law
of thermodynamics. Entropy. Applications of first law, second law and entropy on
thermodynamics. Calculations for real processes.

(For students outside the Department of Chemical Engineering)
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1AL.270  ASTUIUNITNINIAINTIULAL 3 (3-0-6)
CHE270  Chemical Process Engineering

NsEUINNINIMNssUAiilulssugnann sy Tunuingau Wiy mheuduRns
= o A 1% 1Y)
Aolulssnu AnuvasanelulssunasianseNurelsiUAedWwIna N UsenaUAULKUAIN
nsrUIUNskaEANNIIugIUAg UM ngUnsallunsEuIung

Topics including various kinds of chemical processes, raw materials, energy

supplies, types of unit operations. Plant safety and environmental implications in processes.

1A%.281 miﬁi’]aaqmzmumﬁmﬂﬁuLﬁﬁﬂﬁug’m 1 (0-3-0)
CHE281 Basic chemical process simulation
fugrunmsussiiugaauifvesluaivosasluaienimdn wagdasinisiinures
gunsallugramnssuedl lneldgaavnssutinsiaiuasdinmdusiegy
Basic estimation of thermochemical properties of chemicals; apply all unit

operations for petrochemical and bioprocess industrials

IAU375  NMTBRNLUUNARAMIIATILAZNITHRIUINTEUIUNTS 3 (3-0-6)

CHE375  Chemical Product Design and Process Revamping
UNTANSEBNKUUNTEUIUNIWAENAN T e siavasndndudiedl dunsuniseanuuy

wAnSwat fausanundlanudesnsvesgndn mszauuAa wedaflflunmsdnidenuunfnnis

LABNLUUNANAMUI LNEUNNITEDN ANULFLIAINNITRDNNARNNUIN NISHAN LATNITANUIUAILTINE

o 1

UsziflunszuaunsiviaueglivanzausudodmunlnivesndndasifievnisidasuuUasuas
uilauagimunuseaninmisnisléfngivuazarsisyulag safennnudilalunisinauiign
guanwaizuazUaensty lnelignamnssuasadusiegnalszney

Introduction to process and product design, types of chemical products, product
design steps include understanding needs of customers, ideas generation, techniques used
to screen ideas, design selection, less objective criteria, risks of product selection, product
manufacture and cost estimation, evaluation of the existing process to comply with the new
trends of laws and regulations, retrofitting the process by efficient and practical utilizing raw
materials and utilities, working conditions with good health and safety practice, practice with

industrial cases.
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a Y = b4
BUIAN 5 N13IANISUIUNTILIYUT

ASN15IAazUseiiuna

o w v ¢ a 4 L (Y = 14
a6y HAANSNI5I38UFVRMENgAT (PLOS) N133ANTTUIUNTSITEUS
A1uA143 (Knowledge)
K1 | dSguansadanmstgmmenidmnssuaills se | Insdanisiseunisasuluguiuu Problem Based/ nsudLaue/

N5IReNATTISNTMINZaN TAgysINITNanNITmIa
AEINTIUAENT INLIMIERNT LazAdAAIERTINUFIY

soganAdus wazUsuldanuinenisimunay

Project Based Learning

ANSYINSI89Y/ ANSEOU

Aunnes (Skills)

s1 | fiFeuilvinuglunsdeansldesnadiussaninmiieine | danmsieuslusuuuy Case Study/ Brainstorming/ N3YITIEN/
mMwvhluiazns3nng lneiuainuasnsolunis | Student’s Reflection nsuLaue/ns s
deanslagldniundanguée unAML/ N3l
S 2 | gsuivinwglumsviguinismeaiiuagdmnssuall | nMsvidddnnis nsvinide N9Y51897/

ANSULEND/ ANSRAUTY

#1Ua585554 (Ethic)

v = a a = ) = . a
E1 | fiSeullanessy 9585550 Wagasseussaumadnim | dansiseusluzuuuu Role Playing nsefiuTe
fudnezyAna (Character)
C1 | flsuianuanansalunisiseuinaendin Jan15i3eu3lugukuu Think - Pair - Share/ Case Study RE rRENY
msiaue/ nsedusy
C 2 | fSeufianuanunsalunmsvianududi dan13138u3lugUkuL Brainstorming/ Project-based N5YIn89/

Learning

nsULEUe/ N1eAYTY

68



wuandl 6 Aundeuuazinenwlunsusmsianisuangns
ANUNSDUATUFN 9 YDIEINGAT MUNYNTENTHUINTTIUNTIANSANTEAURALFANK
w.A. 2565 40 6 MUsznoude 4 sy liun
6.1 AIUNIEAN
6.1.1 vieaseu

[

138 UNIANUNTDU 1LY 54 189 AT

1) #ipaUsseNY U 35 e
2) %94 Active Learning WU 10 D3
3) WoUVUULUU U 4 s
4) K9naunNILnes U 5 g

a wa

6.1.2 ieaUfuRns

o
S ¥ a o

fivosfuRnsanudvimnssuieiesnadiianumdon d1uau 9 vies fail
1) Mot Jun1smadeanssuwail (37,108 2A.109) W 2 e
2) viesufUiRn1sdmiuiseudfoRnisedl (36.325) W 1 vied
3) vioadosiloTins1zsinisimnssuiadl W 1 Vel

a

6.1.3 E9OUILANUETAINNBNITLTYU

aNle

eee

AMZINATTIVUTEUNUUTEIU NeauUszkufuLazRtus1laieInZ o150

% 3 1 =

domsiseunisasu lanviryunsal waz Jagaidasiedruiisaneiiioaduayunisiseunt saeuludy

9 9

Sou wazgaiisanmwindeulvivunzauiunsiSeuimenueseitnfnyl sutaliveayaun

oy a

UNINYIFETITUAIANT UALTBIAYAANLIAINTTUAIANT UNINYRETTTUAMENT AUSTedn Nl

v

WIED 197 WALTANTIVINTNVIAINTINANENS UagINeIFans fadl

1) VRayALNUNIINGIGUSTIUAIEANS

- MARANINYNANERShazALULaE U 48,672 vaU
- MNARANVIAINTSUAEARNS U 26,971 vaU
- 15A1ITIVINNTANVIAINISUANERS LAY U 427 YoL309

Menmansuavinalulad

- gudeyaseulaviiienisfuaiy w19 3
voam ALt mMTINedusTImansuay
aUen. venfulduandn anvnimnssumaniuazauiiiieades

U a

2) Vindayn AUEIAINITUAENT UNINYIREFTIUAIENT AudTedn

- MISARE1YIAINTTUAIENS U 12,969 1@y

- MSENTIVINTAVNIFINTSUAANT INUIU 33 AU

69



6.2 AIUIYINS

FTUUNANUNNIVING . . | ddauena1sd : wasu
, F1UIUDNNTE
a o/ ) a =
NUITBNID NASTUNINIVINTDU ) FAUNASIUNN o o
N Uszamangns ,
UNANNARY | LU N30 SED/ Uil vnis | Avnnsnenun ) eRL U 9
@) du o AwszAvg WHuiu @) @)
105 - 105 18 1:583 -
930 1:5.83

6.3 AMUNTRUKAZNTUYT

6.3.1 SURANLUINNANY/AUMNINGRY

mﬁm%@qﬂmﬁumﬁ@Lﬁamiﬁauﬂﬁaaw%L‘Euqmwmﬁmimq
M5 (Hosayn)

AlTAN8UYTNNNISFIUNTRLA NAIWENTAUNA LALIAUAETEUULATEYY
Imqmiﬁaﬂiiuuaﬂué’ﬂqmumﬁamim?ﬁuﬂ

1AS9IN15NINTTUIVINAG
If-mms%’ﬂé?‘?aqﬂﬂiﬂJLLas?iaLﬁamsSaumaaaw’%aLﬁuqmmu'mmsmq
NI

=

1A59N15A1UNTIAAIUTNEILEZNTINIIULATINANY TEAUUSYYIRT
(lasenisuna)
lasansugutimetindnwilsduaglasainistaduiimetdndny
lasanmsenuuFnunIegu

1ATINITANRAIUINITITIUNTADU ARUZ
1ATINTLEAIANBURLTA U TR ARUZ
Tassnseranssivsnwmutindne

a

Rugaryulasanu vielassuania dnfinwuSayans

<

6.3.2 NuatiuauuNIIAnYIa1Asduastinfiny

NBINUITY ANLIAINTTUAIANST UNINYIFUFITUAIANT TNITINATT
sulszananfieativayunuidevesernrsdidulsydmnd anduauni
N13USMITNUYDIMUIENIUUTNITININITRaEITe Laatiuayunuive

Nuagldifiu 100,000 vm

70




6.3.3 Usznnanmsnelauaalddreindnwvemangns

Tdsudseanu fadl

IUYAAINT 101,818,805 U™
NUINRURDY 101,818,805 UM
NUIAAI9UTEN } UM

JUALHUNTS 40,226,501 UMW
NUINAIRDULNU UM
wpA s 39,948,129 UM
NINAN TR UM
nInassullag 278,372 UM

UMY 8,127,272 UM
vnansiaslasinoana 8,127,272 UM

Sy 150,172,578 U

AlgAnefemdnAne 105,860 urnsal Tagll n1susmissanisidulasanisuna 19
quUszanawuAudsEanl wagldsulseanakdusiolavesnng vediy
yanen: 19l lisamulszadunasiiuminerdodudsidunslunme
6.4 AIUNISUSHITINNIS
6.0.1 UIUB1158 (U NLAY) 18 AU
6.42  Swudming 6 Al
6.4.3 mMiuguauavUseiiung

- AMEATIUANTUSHITAIAIYN

AMENISUNITIVINIG ARULIAINTTUANERNS

ANENIIUNITUSIT AEIFINTTUAIERS

- AMENTIUNITUIEIAULIAINTIUANENS

71



6.5 91919UNITUN

YV A

U

AYAUNANGATUATDIATIUTEIMANGAT

AU | AUKUINIS 4 - - d5amsingiann

y - %o - dna LYY §19717%1 = -

0 AWIN3 da1uu U WA

1 i{ﬁaamamwmié ﬁ‘wqng oALaeFs | D.Eng. |Chemical Engineering Tokyo Institute of Technology, Japan 2547
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