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GEN 301 NINAUIFUNINUUUDIATIN 3(3-0-6)
Holistic Health Development

nauIvIAMEIIY F58s5TatuNsANTuTIe

GEN 211 UweynAsughaneLiies 3(3-0-6)
The Philosophy of Sufficiency Economy

GEN 311 FFUANERSIUFIRUF AN AENS 3(3-0-6)
Ethics in Science-based Society

GEN 411 meuyadna LAz Manalufiassae 3(2-2-6)
Personality Development and Public Speaking
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LNG 121 NSIREUNTYILAZ TAUSTIN 3(3-0-6)
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LNG 122 NITHUNYITING WAILAULD 3(0-6-6)
English through Independent Learning

LNG 231 AUVILTUINNITEY 3(3-0-6)
Reading Appreciation

LNG 232 msulaitesiu 3(3-0-6)
Basic Translation

LNG 233 N1591UYNIITY U 3(3-0-6)
Critical Reading

LNG 234 MsAeasse i TausTIY 3(3-0-6)
Intercultural Communication

LNG 235 mmé’mqmﬁamuﬁgmu 3(2-2-6)
English for Community Work

LNG 243 mseruuaznsileuiiennudnsaluivdn 3(3-0-6)
Reading and Writing for Career Success
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Speaking Skills in Thai
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Writing Skills in Thai
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Business English
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CHE 241 QIUVNAAANT 1 3(3-0-6)
Thermodynamics |

CHE 471 Tamimnssukaznsdenty 3(3-0-6)
Engineering Materials and Selection

CHM 103 wilfiugiu 3(3-0-6)

Fundamental Chemistry



CHM 160 UfuRn1sadl 1(0-3-2)
Chemistry Laboratory

CPE 100 MIWeulUsunsuABNNIADTAINTUIAING 3(2-2-6)
Computer Programming for Engineers

EEE 102 wialulaglnin 1 (ndiinda) 3(2-3-6)
Electrotechnology | (Power)

MEE 111 WU UUIAINTTY 3(2-3-6)
Engineering Drawing

MEE 214 NAMENTIAINTIN 3(3-0-6)
Engineering Mechanics

MTH 101 ANAANENT 1 3(3-0-6)
Mathematics |

MTH 102 ANAFNENT 2 3(3-0-6)
Mathematics I

MTH 201 ANAAIERS 3 3(3-0-6)
Mathematics Il

MTH 303 sz suIBITIRLaY 3(3-0-6)
Numerical Methods

PHY 103 Handvludmduindnuniemnssumans 1 3(3-0-6)
General Physics for Engineering Students |

PHY 104 Handvludmiutindnuiemnssumans 2 3(3-0-6)
General Physics for Engineering Students I

PHY 191 UFtRmsandvalY 1 1(0-2-2)
General Physics Laboratory |

PHY 192 UFtRMsHANdTIlY 2 1(0-2-2)
General Physics Laboratory |l

PRE 290 mﬁ’:fﬂﬂ’]iaﬂﬁﬂiLLazﬂ15U§‘1ﬁ’1§ﬂ’1uqmﬂ’1‘lfiﬂiiu 3(3-0-6)
Industrial Organization and Management

PRE 372 Anuthazdunazaidmsuians 3(3-0-6)
Probability and Statistics for Engineers

PRE 380 WATHFANARSIAINTTY 3(3-0-6)

Engineering Economics
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CHE 212
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CHE 242

CHE 300

CHE 301

CHE 333

CHE 334
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CHE 343

CHE 452

CHE 454

CHE 461

CHE 473

CHE 481

CHE 482

CHE 483

Introduction to Chemical Engineering
AUARUINATUALT AU

Material and Energy Balances
wildun3dlugpamnssy

Industrial Organic Chemistry
UfuRnsANaunse

Industrial Organic Chemistry Laboratory
initieTesiuasiedosioine
Analytical Chemistry and Instruments

WUFIUNTENNILUGN AUTOU UagaIaans

Fundamentals of Momentum, Heat and Mass Transfer

QUUUNAATANT 2

Thermodynamics |l
nsEnnululsanugnansy

Industrial Training
NITUIUNITNAMNTIUAL]

Chemical Process Industries
nafansvedlawaznisesnuuuaunsal
Fluid Mechanics and Equipment Design
nsanewmAuToukaznIsRENkUUaUNTal
Heat Transfer and Equipment Design
ﬂ’ﬁﬂl’wLWN?@LL&ZHWi@@ﬂLLUUQUﬂiﬂj
Mass transfer and Equipment Design
daunamansiafiuazniseanuuuiniesufjnsal
Chemical Kinetics and Reactor Design
nseonkuUlssunavNTIULAL
Chemical Engineering Plant Design
1ATIUDBNLUUNIIAINTTHLAL]
Chemical Engineering Design Project
Wa’?@]ﬂi%U’JuﬂﬂiLLaSﬂ"liﬂ’J‘UQN

Process Dynamics and Control
AnuaenislulssugnaIinssuad
Chemical Plant Safety
UuRnsIFanssuedl 1

Chemical Engineering Laboratory |
UuRnTIFanssueadl 2

Chemical Engineering Laboratory I

AunuuTyes

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

4(4-0-8)

3(3-0-6)

2(S/V)

3(2-2-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-3)

3(3-0-6)

3(3-0-6)

2(1-3-4)

2(1-3-4)

1(0-2-3)



CHE 484

CHE 485

Undergraduate Seminar
TAssnuAmnNTIuLedl 1
Chemical Engineering Project |
TassAmnssual 2

Chemical Engineering Project |l
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CHE 451

CHE 462

CHE 492

CHE 493

CHE 494

CHE 510

CHE 512

CHE 513

CHE 514

CHE 520

CHE 522

CHE 523

CHE 530

CHE 540

1(0-2-3)

3(0-6-9)
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NeaNLUURUNTaNa

Mechanical Design of Process Equipment
w3esdietalunszuruntsmaadl

Chemical Process Instrumentation
nsAnwIiToanIy 1

Selected Topics |

nsAnwITIToNIE 2

Selected Topics I

nsAn¥ITaNIE 3

Selected Topics Il
Wemaninodesuazinalulag

Polymer Science and Technology
wialulaBuiusuduasgi

Synthetic Membrane Technology
AMINTTUTZUUTIINEN

Biosystem Engineering
Imaniiazinaluladansanu s
Surfactant Science and Technology
wialulagUlnsdeunazUlnsiall

Petroleum and Petrochemical Technology
mmﬁf\i”n,wwiumiaaﬂl,l,uu 1: @MaMNITULAAGTITUYIA
Design Know-How 1: Natural Gas Industry
AnuiTumgluniseanuuu 2 : graminssutinsiadl
Design Know-How 2: Petrochemical Industry
nsiidnveddennNgnaming Iy

Industrial Waste Treatment

AAINTTUT AL

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)
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CHE 541 WYIFAATAITOIMTENSUIMINTTULAN 3(3-0-9)
Food Science for Chemical Engineering

CHE 542 NITUIUNITNENDINNT 3(3-0-9)
Food Manufacturing

CHE 543 ANTINANIIUYATETISNUS 3(3-0-9)
Heterogeneous Catalytic Reaction Engineering

CHE 544 welulagnsvirnuduleeldanuseuduuamaanu 3(3-0-9)
Heat Driven Cooling Technology

ChE 546 nsnanuazmsdomasinm 3(3-0-9)
(Biofuel Production and Utilization)

CHE 554 Aenssunswnlul 1 3(3-0-9)
Combustion Engineering 1

CHE 555 Aengsunisilig 2 3(3-0-9)
Combustion Engineering 2

CHE 556 weluladiwadideimas 3(3-0-9)
Fuel cell technology

CHE 572 WATALUNITAILIUNIIFINTTULAL 2 3(2-2-6)
Computational Techniques in Chemical Engineering 2

CHE 573 nsuAtynmIiAInssuLAdl 3(3-0-9)
Problem Solving in Chemical Engineering

CHE 574 nsuntelgmlugnaimnssuad 3(1-4-9)
Chemical Industrial Problem Solving

CHE 591 nsAnwIiTodaTe 3(3-0-9)

Independent Study
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CHE 100

CHM 103

CHM 160

LNG 101

MTH 101

PHY 103

PHY 191
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SHE2Y

CHE 103

LNG 102

MEE 111

MTH 102

PHY 104

PHY 192

GEN 121

FUUN 1 AMAnIsAnEIN 1

Fodn

Aennssuailitosiu

Introduction to Chemical Engineering
wilfiugiu

Fundamental Chemistry

UURnsiadl

Chemistry Laboratory

MuSanguiiily

General English

ALnAERNS 1

Mathematics |
Handvludmiutindnuienssumans 1
General Physics for Engineering Students |
UFtRnsiandvily 1

General Physics Laboratory |
uyuduvdnaSemansilonisduiudin

Man and Ethics of Living

FUUN 1 MAnIsAneN 2

Fodn

HUARUIRATUAZ AN

Material and Energy Balances

MBI wBLNALlA

Technical English

WHUWUUIAINTTY

Engineering Drawing

ALIAATERNT 2

Mathematics |l
Handvludmiutindnuvimnssumans 2
General Physics for Engineering Students I
UFtRnsHandvlY 2

General Physics Laboratory |l

Winwen1s Beuikagn ity

Learning and Problem Solving Skills
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NN (Ussee-Ufua-Anudienuias)

1(S/V)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-2)

3(3-0-6)

334 18 (15-5-34)

Falue/dUuansk = 54

e (Ussene-uj
3(3-0-6)

3(3-0-6)

3(2-3-6)
3(3-0-6)
3(3-0-6)
1(0-2-2)

3(3-0-6)
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FUUN 2 nManTsAne 1

WY
CHE 210

CHE 231

CHE 241

LNG 103

GEN 231

MTH 201

3

[

a2

CPE 100

CHE 212

CHE 213

CHE 242

CHE 333

GEN 241

GEN 101

MEE 214

Fa3 uunieia (Ussee-UjuR-Anwdienuias)
wildun3dlugpamnssy 3(3-0-6)

Industrial Organic Chemistry

fugrumatemlanauiy muiou waraaans 4(4-0-8)

Fundamentals of Momentum, Heat and Mass Transfer

QAUVNAAIANT 1 3(3-0-6)

Thermodynamics |

m‘mé’ﬁﬂqmﬁamiﬁamﬂuﬁﬁwm 3(3-0-6)

English for Workplace Communication

LHAITTILNIAINUAR 3(3-0-6)
Miracle of Thinking
ANAANERS 3 3(3-0-6)

Mathematics |lI
91 19 (19-0-
Falug/dansi = 57

FUUN 2 nrAnsAnE 2

Ha3e Juumiigin (Ussee-ujuR-Anudienuies)
M3 WeuUlUTLNTUABNNAADTAINTUIAING 3(2-2-6)
Computer Programming for Engineers
UfuRnseTBunse 1(0-3-2)
Industrial Organic Chemistry Laboratory
wilnseinasiedesdiolnsen 3(3-0-6)
Analytical Chemistry and Instruments
QUUNAATANT 2 3(3-0-6)
Thermodynamics |l
naransvedlrawaznisesnuuuaunsal 3(3-0-6)
Fluid Mechanics and Equipment Design
ALIAINULAITIR 3(3-0-6)
Beauty of Life
wafne) 1(0-2-2)
Physical Education
NAANENTIAINTIN 3(3-0-6)
Engineering Mechanics
530 20 (17-7-40)
Halu/dunvi = 64
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FUUN 3 nrAnsAnEIn 1

SHEIY
CHE 334

CHE 343

CHE 471

PRE 372

GEN 351

MTH 303

do3un
nsanemANTouaznIseRNkUUaUNTal
Heat Transfer and Equipment Design
Jaunaraniiainazniseanuuuiadosufnsal
Chemical Kinetics and Reactor Design
Tamimnssuuagnsdentd

Engineering Materials and Selection
Anunavlunazads dmsuieng
Probability and Statistics for Engineers
nsuImsianisgalvsiuazanieiin
Modern Management and Leadership
531 08UIB TG 1aY

Numerical Methods

FUUN 3 MAnsAnEN 2

a2
CHE 301

CHE 335

CHE 461

CHE 481

GEN xxx

EEE 102

PRE 380

Ho3un

ﬂSZU’JHﬂ’ﬁQWﬂ’Mﬂiﬁ@JLﬂﬁ
Chemical Process Industries
NsenewInakazNIseanLuUaUnTal
Mass transfer and Equipment Design
Wai’mmzmumnmsmimvvjm
Process Dynamics and Control
UfuRnsieanssuedl 1

Chemical Engineering Laboratory |
vsRULaen

Elective

wialulagludi 1 (g
Electrotechnology | (Power)
WTUgANANTIAINTIY

Engineering Economics

manaiouti 3

CHE 300

nsEnaululssnuenamnssy

Industrial Training

16
UM (Ussee-UfUa-Anedaenuiad)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

9 18 (18-0-36)
Falue/dUai = 54

uIUNUILAN (UsTe-UUR-Anedienuias)
3(2-2-6)

3(3-0-6)
3(3-0-6)
2(1-3-4)
3(3-0-6)
3(2-3-6)
3(3-0-6)

91 20 (17-8-40)
Falua/dUast = 65

2 (S/V)



FUUN 4 nAnsAnE 1

WY
CHE 473

CHE 482

CHE 483

CHE 484

CHE xxx

GEN xxx

PRE 290

XXX Xxx

do3un
AnuUaoasielulssugnamnssuadl
Chemical Plant Safety
UfuRnsimanssuedl 2

Chemical Engineering Laboratory I
dununUIeygns

Undergraduate Seminar
1AT9U3AINTIULAL 1

Chemical Engineering Project |

I ndenIFINTIULAL 1

Chemical Engineering Elective |
IveRuLden 2

Elective Il

N133ANTBIANTLAENTUSINSNURAAIMNTTY

Industrial Organization and Management

I naenas 1

Free Elective |

JUUN 4 pAnTsAnEN 2

a2
CHE 452

CHE 454

CHE 485

CHE xxx

XXX XXX

Fodw
N1309NKUULTHIURAAMNTTULAT
Chemical Engineering Plant Design
1ASSUBBNLUUYNSIAINTTULAT
Chemical Engineering Design Project
1RSI UIINTIILAL 2

Chemical Engineering Project |l

I udenIAINITULAL 2

Chemical Engineering Elective |l
udenias 2

Free Elective |l
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UM (Ussee-UfUa-Anedaenuiad)

RN

3(3-0-6)

2(1-3-4)

1(0-2-3)

1(0-2-3)

3(3-0-9)

3(3-0-6)

3(3-0-6)

3(3-0-6)

19 (16-7-43)
Falugy/dUnnss = 66

wva =g

UIUNUILAN (UTT8e-UUR-Anedienuias)

334

3(3-0-6)

1(0-2-3)

3(0-6-9)

3(3-0-9)

3(3-0-6)

1 8-
Falue/dUai = 50
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1.12 A185u1Es183UN

GEN 101 wafnwn 1(0-2-2)
(Physical Education)

AyrtsAunay : il

5'183611’1‘5“5’91qﬂizaqﬁt,ﬁaiﬁﬁmmmimwLﬁwlaﬁﬁﬂaﬂuﬁwLﬂﬂumﬂﬁuﬁmlﬁaqﬁumw NANN1998NAIAINTY
mstesfunisuimduainnsauinn Tnswins wagineemaninisivn aaensufiniinvsfimnaina dadui
feulagilunmanuaula nilswiaimn mnvannarsedaduiilalenialhden wewawuiarududd
qunmuaryedniindihlatindmn $nnfniunsem Aflunadufmuaseiv

This course aims to study and practice sports for health, principles of exercise, care and prevention of
athletic injuries, and nutrition and sports science, including basic skills in sports with rules and
strategy from popular sports. Students can choose one of several sports provided, according to their

own interest. This course will create good health, personality and sportsmanship in learners, as well

as develop awareness of etiquette of playing, sport rules, fair play and being good spectators.

GEN 111 aywdiundnaiemanfiiensiniudin 3(3-0-6)

(Man and Ethics of Living)

AydeAuniau : laid

seAmiljsaeunuAalunsidudiowazuuimsdunishnu muinman Uiy uasiaine ey

.:4

duasulvgisouiausssu a3us3su InednnisBoumsasunuuysans esdawd Litethluldlunisdudu
Finuariinudnuueifialszasd 1wy anudednd arwsuiinreusedsay n1siA1swgBu AnuoavuLAZANS
gausuanuuanee aAuiidtelunues insnlundnuszaniulnewazinenan Wudu uaraunsaegsuiv
{oulfesnasinnugy

This course studies the concept of living and working based on principles of religion, philosophy, and
psychology by fostering students’ morality and ethics through the use of knowledge and integrative
learning approaches. Students will be able to gain desirable characteristics such as faithfulness, social

responsibility, respect of others, tolerance, acceptance of differences, self-discipline, respect for

democracy, public awareness, and harmonious co-existence.

GEN 121 vinznisiseuiuaznisuitem 3(3-0-6)
(Learning and Problem Solving Skills)

Furvsaunay ; ladd
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Aniunisiauinissudesndifuresinnw Andnuglunisdnaiauin Anwinisdanisanuduay
nsgvIuNIMIEeud Munsilassauiiin@numas Adunstmuadmnemanadous $nnsidand
n3ANYIIBNITHAIIMIANS nsuenuezdoyaiudeionss nseu widywi nsadeaudanisinedis
#5798 N1IAALTITIN MIATILUUT a0 Msinauls nsUseduna uaznsiausNasu

This course aims to equip students with the skills necessary for life-long learning. Students will learn
how to generate positive thinking, manage knowledge and be familiar with learning processes through
projects based on their interest. These include setting up learning targets; defining the problems;

searching for information; distinguishing between data and fact; generating ideas, thinking creatively

and laterally; modeling; evaluating; and presenting the project.

GEN 211 USygyiAsegnanaLines 3(3-0-6)
(The Philosophy of Sufficiency Economy)
AvrUsAunau : laidl

a

AnwwuImnsiauimsasugialuefnvesdsnulng Jaym waﬁismﬁlﬁmmﬂmsﬁmmmiﬂz}gmﬁmum
winraraIn1suwAnasegianaiisanldludnulneg wwifin arnunuie wazdsyyasughanewdies n1s
Uszgndldu s uasugioneriosluguuuusiisg iaenadesiuifdinlusefuyana vy 83dns uasdseine
sulufansdi@nniifeades waensdAnunalasainisnsesviis

This course emphasizes the application of previous Thai economic development approaches, the
problems and impacts of the development, the rationale for applying the concept of sufficiency
economy to Thai society, the meaning and fundamental concept of the philosophy of sufficiency

economy, and the application of this philosophy to lifestyles at individual, community, organization,

and national levels. The study covers relevant case studies as well as the Royal Projects.

GEN 231 WAR35EUNIAUAR 3(3-0-6)
(Miracle of Thinking)

AyrdeAunau : laid

Fnilazlenumane wdnnis aue uwn fuuasssamivesnisan nensaukasimuniindnwlsiing
Anfuszuu Msfaidaszuy MsAndInng uagnsAndeiiaTg msesutenguininn 6 lulieadestu
n13An uenanidildndnfnisdeslosrmin/nsyniFes madou Tnsfimehiegaionsdifiofing
mMsuidmlngdsnisfndesyuu duinemansuazinalulad dau vSmsdanis dwindouuasdue

This course aims to define the description, principle, value, concept and nature of thinking to enable
developing students to acquire the skills of systematic thinking, systems thinking, critical thinking and

analytical thinking. The Six Thinking Hats concept is included. Moreover, idea connection/story line
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and writing are explored. Examples or case studies are used for problem solving through systematic
thinking using the knowledge of science and technology, social science, management, and

environment, etc.

GEN 241 AAIANNLAITIN 3(3-0-6)
(Beauty of Life)

AsAunau : Ll
AnwnReduanuduiudssrinmyedfuguauazauuyunatsaua mateyaiansssL Wi
SudnmA nsduifarunuuaznsuanseenyniensuaivesyed JuiuaziSousifniuauiuazanualy
drusingg Miierfunsdssiinuysd Wy PAatuanuealuduAads aurs wssunssy sauludennuanaly
5ITUVIRTOUY Fuywe

This course aims to promote the understanding of the relationship between humans and aesthetics
amidst the diversity of global culture. It is concerned with the perception, appreciation and
expression of humans on aesthetics and value. Students are able to experience learning that
stimulates an understanding of the beauty of life, artwork, music and literature, as well as the

cultural and natural environments.

GEN 301 N1SWAILIGUATNLUUDIATIN 3(3-0-6)
(Holistic Health Development)

o

rdsAunau : il

sedniliinguivasiiielfiAnnnudlalunsaiuadsguamuuuesdnm eliilnunndindd Tnewdu
mia'aLﬁ%gﬁﬂqmmwmEJLLax%maaﬁﬂszﬂawaﬂqmmwﬁﬁ HaduiidmarogunInmIgLARUANAULDILUUYTAN
13 Tnwuins msiesuaiiagiiduiy guundfe mswaunaussausnsneniseenmdsmeiioiaunyadnniw
Anlanavorsual nstesiuuazudlatdymavnmin nsinad aund waznisianudiladinnisandudin
ogsyARaTilquAMAmNToIves WHO uazdoyanisnsiquaiwinluuagmsvaaeuanssnnmynang
The objective of this course is to develop students’ holistic knowledge on heath development for
good life quality. The course emphasizes both physical and mental health care promotion, including
composition of wellness;factors affecting health; integrated health care; nutrition; immunity
strengthening; sanitation; competent reinforcement of physical activities to empower the
smartpersonality and the smart mind, and to facilitate healthy and balanced emotional
development; preventing and solving problems on mental health; practices in concentration,

meditation and self-understanding; definition of wellness by WHO; and information on general health

check up and physical fitness tests.
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GEN 311 23gaansludinugiuinerdans 3(3-0-6)
(Ethics in Science-based Society)

a O]

FuvsAunay ; ldd

v
a =] a £% =

Jnidumsfnyssfiunsstesssuuardenuiiieadesiuineimansuazimalulad §iZsuazdes@nyimgud
wusssudesiurawmsfunnuasng Juoon §3eurzdesiouimatszgndlinquimanifunsdlfnuiinduly
Fsrutaqdu wazazdesiinsgiinsalunumvesininermans ilearldAnaudiladenududeuly
Uszifumnaasesssudainineneansluindnsusine Mdsszavey Tneyjatiunsuszendldnsddne ns
Aemeinarninsallufeiou nsinevediniite maduasuliSouiauianudilatomuAniud
Foudetululssduiiioadesfuinermaniuazmalulad uazannsolininuminsuagimununsgiu
ﬁaﬁiimaqmmaﬁqﬁwmﬁumﬂmﬁwwﬂﬁimizﬁiwﬁ’umﬂﬁmmwS] 1)

This course will explore a variety of ethical and social issues in science and technology. Students will
study basic theories of ethics from the West and the East. They will learn how to apply these
theories to contemporary cases. They will be asked to critically evaluate the role of the scientist in
society, and to become aware of complex ethical issues facing scientists in different professions. Case
studies will be used extensively throughout the course, with an emphasis on critical debate. The goal
of the course is to enable each student to develop an understanding of conflicting opinions regarding
science and technology, and to define and refine their own ethical code of conduct based on

evaluation of arguments from differing viewpoints.

GEN 321 UseiRfansa158555u 3(3-0-6)

(The History of Civilization)

Futedunau : il

AnwiAeafusuiidauazinnnnsvesuyusly 5 geldun ganeulsyiimand galusias ganans yavhuae

o =

wazgatiagiu TnsfnwinuaAniAeafunisdidudin wgfnssy nmsfnwazidumanisaldfgdeagioulyiiiu
feusngmisalidmwalumadsng Laswgia uaznmaiflesiiAnandfesuasiruadfiduiusiuuuusssuden
mmﬁ‘ia LazuInnssy mu5&mmamwsaiuﬂﬂi?{amsmumuﬁaﬂxLLamﬁﬁmﬂﬁiﬂugmuaaﬁwmﬂwm&Jmﬂsgﬂ
adesingn auialaglu

This subject covers the study of the origin and development of civilization during the five historical
periods—prehistoric, ancient, middle age, modern, and the present period. The study will focus on
significant social, economic and political events resulting from values and attitudes due to customs,

beliefs and innovations, including the ability to communicate through art and literature based on

several perspectives and periods.
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GEN 331 uywdiun1sldivama 3(3-0-6)

(Man and Reasoning)

ArdsAunau : Ll

seimilssapuinuensfniiengiuarnisldngus vdnnsuasneuiuuuguiiouasdstonsldinana
vosaululanaz Tuseniazay fuan nsdidnwnsldivamalususingg MAeadestunisdssdin

The purpose of this course is to develop analytical thinking skills and reasoning; deductive and
inductive approaches; reasoning approaches of the East and the West; and, a case study of formal
and informal reasoning of everyday life.

GEN 341 giideysyrfiasdiulne 3(3-0-6)

(Thai Indigenous Knowledge)

ArdsAunau : Ll

v

Anwuseudineiugivayavieduwasgilaiinglundyueiieg Nomaneimaniinalulad daumans uag

v t4 a

uyweenans elmAnnsfuiauawesidygviesiu ndnmsuaramanuimenulesluviosiusinag
am15a%1ﬁt,‘1‘7iuiﬁdwmnmawwmmiﬁaEmuwa’i’]LﬁuﬂizmumiﬁLﬁm%ulﬁmaam%% #5199 e luns
waamnaudedaduszuuldfmenuies

This is a study of indigenous knowledge in different regions of Thailand with a holistic approach,
including analyses from scientific, technological, social science and anthropological perspectives.
Students will learn how to appreciate the value of indigenous knowledge and recognize the ways in
which such knowledge has been accumulated—lifelong learning of indigenous people and
knowledge transfer between generations. Students will learn to become systematic, self-taught
learners.

GEN 351 n1susnsdanisealuainaznndzeiin 3(3-0-6)
(Modern Management and Leadership)

AyrtsAunay : lid

v
%

wnAamsuimsdanisgelml whitiugiuwesnsdamsuseneudie 13wy Msdnesdng nsaauaus
dadula nsdeans n3gsla amzgih msdanisminensuyudnnsiansszuuansauma ausuRnveuse
danu aenaun1sUssendldaniunisaiing

This course examines the modern management concept including basic functions of management—

planning, organizing, controlling, decision-making, communication, motivation, leadership, human
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resource management, management of information systems, social responsibility—and its application

to particular circumstances.

GEN 352 waluladuasuinnssuiiioniswanognadsdiu 3(3-0-6)
(Technology and Innovation for Sustainable Development)

dsAunau : Ll

AWMLY WIRA wazunuInvenaluladuazuinnssuienisassassansdulasnansenusedeny
wazanadunywd safeulouts nagnd in3esdlodmiunsduneiuasiammaluladuazuinnssuiie
@uassmnundansdudaasvghanasdnugiutya aaonau a3esssulunisudmsdans nslduselovd
waymIduasemngaumadyaniinanmaluladuazuinnssy

This course is the study of the definitions, concepts and roles of technology and innovation in the
creation of wealth, and their impact on society and humanity. The course will explore the policies,
strategies, and tools for synthesizing and developing technology and innovation for a wisdom-based

society together with ethics in management. Students will study the exploitation and protection of

intellectual propertyas a result of technology and innovation.

GEN 353 3@31810153AN15 3(3-0-6)
(Managerial Psychology)
Fuvsaunay ; ladd

¥ '
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AnvuuiAnfiugnuiedfuininewaznisdanisngAnssuuywdluesdnig ferudedadonsdnine i
NanszEMUReNgAnsIINIaITesed 9L auad nsdoans Snswavesdenuuazusegdle uonandsld
Anwimsuduasuwginssuayudluesdnig anudauds msuImsanudauds wodnssuiuazaud
UsA8NINUB38ANIT

This course focuses on the fundamental concepts of psychology and management of human
behavior in an organization, including psychological factors and their effect on human working
behavior such as attitude, communication, social influences and motivation. Moreover, it will
incorporate organizational behavior modification, conflict management, and leadership and

organizational effectiveness.

GEN 411 msﬁmmqﬂanmwuazmsmhﬁmﬁﬁmz 3(2-2-6)
(Personality Development and Public Speaking)

Fyrvepunay ; Tl
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Mo MseSueuaglivgua uananwAniy 19591 uardnvuliiuindalagduls mediausnuuaznsld
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This course aims at developing public speaking skills and personalities of students. The course will
cover a diverse range of abilities and skills such as good manners, attire, social rules, communication
psychology, and verbal and non-verbal languages. Students are expected to gain these useful skills,
including giving reasons, discussion, negotiation, persuasion, presentation, and application of

technology for communication.

GEN 412 aansuazfadlunisadudiauaznisvinenu 3(3-0-6)
(Science and Art of Living and Working)

AydeAuniau : laid

nsldeansuaz@adlun1sndudinuaznsvnnu UaAinnImKazN1SHAAINNINEIAL AINAAIANIIBTU]
NsARIATIETRIENE N1sWAdymiegnaineassa guadin n1simuinues AUSURnveUdonULadLAY
dsrn nsasgunnyliiuTinuazn1svinnu AavglumsianuesnsdinnuguuarAauslunisegsiufuipu
The concepts covered are the science and art of living and working, personality, social expression,

temperance, critical thinking and reasoning, problem solving, value of living, self-development, social

and self responsibility, creating a healthy life and work, and the art of living and working with others.

GEN 421 epufansysang 3(3-0-6)
(Integrative Social Sciences)

AdsAunau : Tl

Fonildumsysannadenirmdnmedsnumans 4 du lWud fudseuimusssy fuasygia fumsdes
Lagnnuine uazsuAnde Tnsasounquussiiunsdnuilauanualalutlagiu ey Jywis
ANNRANAIINIIRRUG Jymnisnseaneninens Hamanuldiuaamnensdies wardymeanudedivsy
fudandon sy

This course integrates four major contents in social sciences, i.e., society and culture, economics,
politics and laws, and the environment. The course also covers interesting contemporary social
issues, such as ethnic problems, resource distribution, political instability, and environmental

deterioration.

GEN 441 Smiusssuuaznisvieadion 3(2-2-6)
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(Culture and Excursion)

O]

FuvsAunay ; il
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This course aims to encourage students to learn and understand culture and culture exchange on
both local and international aspects. Students will comprehend the diversities of ways of life through
excursion-based learning, and understand the key role of language used for communication and

tourism management.

LNG 101 nnw18engunaly 3(3-0-6)
(General English)

FurUsaunay ; ladd
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This course aims to strengthen basic knowledge of English and to build positive attitudes towards
language learning. Covering all four skills integrated through topics related to everyday English and
basic skills-oriented strategy training, this course raises the students’ awareness of both language and
learning. In order to enhance life-long learning skills, the course then combines classroom learning

with self-access learningand tasks or mini-projects to encourage the students to focus on their own

specific needs and interest.

LNG 102 ne1a9nguainaiia 3(3-0-6)
(Technical English)

FundieAuniou : LNG 101 nMe18engenaly (General English) siiafinzuuusaunmensangelininds 50%
(MUNUNNITAALEDNUNANEIVDINMINGEE)
iw%’lﬁzjqLﬁumiﬂ’wmﬁﬂwma?‘%amimqmmé’qﬂqwﬁqﬁmmiﬁa N15NA N1587U wazn1slisulaeane
aem'éqmiﬂaLLasmiw‘JmsLuamumiaiﬁLﬁm‘ﬁaaﬁumumaﬁmma‘lﬂa@ dufnssundenuiileinldnely
nsioans luanunisoliafiousde uenvniuudadeiniadudes anuadalunsFoudvestnAnwudazau

TngnsyAanssunvainvate wagdn1siasuasneinyenisiseusmenuleruianssuveguinIsssuiwuy
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The course aims at developing English communication skills covering listening, speaking, reading, and
writing. In particular, it emphasises listening and speaking skills necessary in technological contexts
through practical, real-life, and hands-on communicative tasks. It also aims to cater to each student’s
learning styles bydoing a variety of activities andpromoting independent learning skills via the Self-
Access Learning Centre or online activities/materials. Through these activities, students are expected
to further developpositive attitudes towards, and confidencein, using English in technological

contexts.

LNG 103 mmé’anqmﬁamiﬁamﬂuﬁv‘hmu 3(3-0-6)
(English for Workplace Communication)

FvUsAUnaY : LNG 102 nwnadsngndianaiia (Technical English)
seivaiunisdearsnwidangwluindn weliinAnwiansouuginuiesazuuzingduldesis
wanzauseanunisal fausaulunsedusie uariausauAniuluaaiunsaline uenand s1eduds
AseUAgUMTLTBUTEANILEgIAY wasm AU uegiUsEAS A minAnwnagliiAanssuiiaTuaing
anudlaluimusssufionsieansegefivsyansanluseiuaina

The course focuses on professional English communication to enable students to effectively
introduce themselves and others, participate in a discussion and express their ideas and opinions in
various situations. In addition, it covers business writing and professional presentations. Students will
also undertake activities that foster the understanding of cultures for effective international

communication.

LNG 121 A15538Un T IMAZIAIUGIIN (6-0-3)3
(Learning Language and Culture)

Jy1U9AUNaY : LNG 103 wsa LNG 107

msfnwludomithAnwaulasuiedestumsGeudnivuas iausssunaznslinm

Study on a special interests related to learning language, culture and language use. The Department

will notify further information as it becomes available.

LNG 122 n15158UN1EN89NEAIIAULDS 3(0-6-6)
(English Through Independent Learning)

A¥109AUNaY : LNG 103 58 LNG 107
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nquimaiouifenues duneunsBeuimeaues msldnusinguinulszaunisaimadsusiicmun
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Self-based learning theory. Self-based learning processes. Exposure to and use of English through a
structured experience. Reporting and reflecting on the exposure to and use of English and receiving

teacher’s advice through the Internet.

LNG 231 guvsesuninissu 3(3-0-6)
(Reading Appreciation)

AyrU3Aunau : LNG 103 %58 LNG 107

wdnuarIsnseu nsenuendeauarlaniny nsenudeinnsel ﬂ’]ﬁ’e]l’m?{laLLaB\‘ﬂuL‘dU‘EJUMaWﬂMaW?J;éULL‘U‘U
U a3ed SaTaUse iR aunsnatl Fosdu unnd wile WunmstaerueuEdlunisguuasnuznnsan
\Wiansal

Reading principles and techniques. Reading ia such as documentaries, autobiographies, speeches,
short stories, poems and novels. Emphasis on the development of reading appreciation and critical

thinking skills.

LNG 232 nsudaidosdu 3(3-0-6)

(Basic Translation)

AyrUsAunau : LNG 103 %58 LNG 107

ngufuaznszuIunsula Wnsuda Ussiiumeausssusezauzlunisula Jgmilunisulaniwsainge
Junrwlneg ﬂzwﬂummﬂamwﬂmLflumm%j"aﬂqw ninnsuaznsiinudauuudadunisuladeiaies
paufiawes dunudgmilunisudasazuumnadly fevnsnisualulagiu

Translation theories and procedures. Translation methods. Cultural issues and art of translation.
Problems in English-Thai and Thai- English translation. Principles and conventional practices of
translation. Machine translation. Seminar on translation problems and solutions. Current trends in

translation.

LNG 233 ns81uagnediliansuyiu 3(3-0-6)
(Critical Reading)

AwsAuniau : LNG 103 v3a LNG 107
FnihlliEsufnunssuaunselussduiiganissduanudila dnfnvfesaansofionsunuas Usndu
uigwld aunsaszygeuduazanumneddnvesnuidsudadunmmsngy dndnwezilomaiinduns

g1uLiien IngeuLAtaUNNIBIRIUNANY Wazasertindnagnsuayisnisnguddldlunulisudssianss
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This course covers the process of reading that goes beyond simply understanding a text. It requires
students to consider and evaluate readings by identifying strengths and implications of readings in
English. The course provides opportunities for the students to find the reading's weaknesses and
flaws. Students will learn to recognise and analyse strategies and styles the author uses in different
types of writings to identify potential bias in readings. Ultimately, the students are expected to be

able to employ these skills for their academic context and in real lives.

LNG 234 nsesnssenineiansssy 3(3-0-6)
(Intercultural Communication)

JyrUsAunau : LNG 103 %38 LNG 107

wdnnsoans wiAniiesnisearssevinetausssy FauuazoTauniw JymnisdearssenineTamusssy
mwuarTaussnludeUssianineg msfemssgniiaussasnudodidnnsednd nagnsnsdeassewing
Jaussaunilonnudnsaluiudsaunagnisinau

Principles of communication. Concepts of intercultural communication. Verbal and nonverbal
communication.  Problems in intercultural communication. Language and culture in media.
Computer-mediated intercultural communication. Strategies in intercultural communication

forsuccess in social and professional communication.

LNG 235 mmé’anqmﬁamquu 3(2-2-6)
(English for Community Work)

Fy1dsAunau : LNG 103 %38 LNG 107
sedinijaduliinfnwiauinegnsldnnsangelunisiouioguey dndnwayldilasanuly
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This course aims at fostering the use of English to pursue community work. It encourages learners to
engage in a real world task allowing them to use English in writing a proposal to ask for the
community work funding. Positive attitudes and confidence in using English would be highlighted

throughout the course. Effective communication skills, life skills and social responsibility would also

be reinforced. The use of social media as a means of communication is encouraged in the course.
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LNG 243 nssuuazmadsuiioannudiialuivndn 3(3-0-6)
(Reading and Writing for Career Success)

Jy1UsAunau : LNG 103 %38 LNG 107

mseudiemusziansieg Taglinagnsnisewiifusyaninim liun msiudiienislimunientsiinures
gunsal viaiomiistestumeiumaiia mssndassaiietiauslasinu n1seu Heyyn wazn1997U
Yoaunudediaansodad n19dsuildlunisinenu 1dun n9dougiio madsudeniuniiude
BiaAnsetind madeulasasadfiothiauslassnuuassieay Sausssunadouluuisninmd

Reading different types of texts by using effective reading strategies such as manuals and technical
texts, project proposal, contracts and e-mails; writing used at work places such as manual, e-mail

writing, project proposal; writing culture in foreign companies.

LNG 294 mwnlngiiianisdednswazauaidn 3(3-0-6)
(Thai for Communication and Careers)
Fyrdepunay ; il

¥

anuimldiieatunisdeansuazniwiiienisdeans Anuiiugrunetiunmsilaasnsiauinvenisile

v '

ANUFIUTIUAEITUNTB WA M IR INYENI T mmifﬁugwwﬁ&nﬁ’umsmmmzmﬁmmﬁﬂmmim
Audiugufefumadounarnisiauninugnsdeu nisUssgndldinuensile n1seiu nisya Madeu
\iouendn

General concepts of communication and language for communication. Basic principles of listening
and listening skill development. Basic principles of reading and reading skill development. Basic

principles of speaking and speaking skill development. Basic principles of writing and writing skill

development. Applying listening, reading, speaking and writing skills for careers.

LNG 295 vinwzmsyanisnlng 3(3-0-6)
)Speaking Skills in Thai(

AvrdsAaunay : laidl

mnuinluifnfunsdoasuaznisne Msaunnludinuszifu msdunvaiifeasasinu nseduse
UABLARIANNAATL  MSUIEUBNUWIDALM

Principles of communication and speaking. Everyday conversation. Job interview. Discussion and

giving opinion. Project and product presentation.

LNG 296 Minwzn15sdgunteing 3(3-0-6)
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(Writing Skills in Thai)
lsduniou : Ll
ANusmluneItuNslisy nslisudentn NMIPeuReIry NSWEUUNAN NMITEUTISNUTNIVING

Principles of writing. Writing a paragraph, an essay and an article. Writing an academic report.

LNG 410 &8N0 egsna 3(3-0-6)
(Business English)

F¥109AUNaY : LNG 103 38 LNG 107

o a

il ingusrasdiiofuyuanuivesindnuifefumsdeasmsgsiauandetinduliiinAnwiivinue
ﬂﬂiﬁ@ﬁﬁinwwwﬁqnqmﬁaqsﬁmﬁaLm%'ammmw%fauﬁm%’umsmum%wluaummLﬁami’m%uﬁummé’mqwﬁ
TEludugsne Wy N15aunuImMIENIANT MSaUNUITENINNNITEIEIsa N1 LaUaNadIY N1SUTEYY N3
12537919589 NSIUINITENAT N3N UFUNYINIULAZIONANTTINA uaﬂmﬂﬁiwUimﬁ"’ay’uﬁuﬁiam’ﬁﬁami
iH4 mmmiz‘m?ﬂﬁmmi?{amﬁﬁﬁwuﬁﬁu

This course aims to broaden students’ knowledge about business communication and to train
students in basic communication skills in English to prepare them for their future careers. The course
emphasizes functional language in business contexts including telephoning, socializing, giving
presentations, meeting, negotiating, providing customer service, and dealing with job interview

questions and business documents. The course also focuses on communication and awareness about

intercultural communication.

CHM 103 iafiNugtu 3(3-0-6)
(Fundamental Chemistry)

Fudepunau ; il

v
s A P~

USunauansduius fugiuvemgufjesnauuaznsdnsedidnnsouresesnaunuauifivesmsness  Wuss
il snSeuein elany swnInAiy  auaTBvewda vewdwoualaransazats aunalad
aunadoeu saurmansiall  lufluad

Stoichiometry. Basic of the atomic theory and electronic structures of atoms. Periodic properties.
Chemical bonds. Respresentative elements. Nonmetal and transition metals. Properties of gas, solid
liquid and solution. Chemical equilibrium. lonic equilibrium, ionic equilibrium, chemical kinetics and

electrochemistry.

CHM 160 UjjUan1siail 1(0-3-2)

(Chemistry Laboratory)
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-

FynUeAunaun : CHM 103 vsaissunauniu CHM 103

wallaiugrunlddmsvujiinsednnertosiunguiane 9 Aseuseuludvn CHM 103

Practice on basic laboratory techniques in topics concurrent with CHM 103

CPE 100 n15t38ulUsunsumaunatnasansuiAIng 3(2-2-6)
(Computer Programming for Engineers)

AvrvsAunay : l4d

winmsilesiuretasfUsEneusTUURoLimes snsaunsuaveansduag nsUsvananadidnnsednd nssiann

Tsunsy feau lassas1iedeya uasdudsnisaidununeadinanansuazassnaans Mssudeya wagns

|
U v a

dswon msfadefufld maTeulusinsy lassadie Adsindula uazAdswhnutuuiusey Wsunsugos
flafdu Foyaviinlassaiie unadrdu wagnisddunuisfuuiiudeya duuftAnisdunisesnuuuuas
Feuldsunsuiiowtdamilandameiiaenadoatiomanddndu

Introduction to the components of a computer system, hardware/software interactive, EDP concepts,
and program development including flowcharts, data and structure variables, mathematical and
logical operations, input/output, user interfacing, structured programming, decisions and repetitive
loop structures, functions, structure type declarations, arrays, and file processing. Experiments focus

on program design and implementation to solve case problems related to the mentioned topics.

EEE 102 waluladlndn 1 (IWi1ninag) 3(2-3-6)
Electrotechnology | (Power)

Av1UsAunaY : PHY 104

(Fwsuiindneiilildgndnerniaivndanssulnii

winnndesdulunshinzieasiinsuaradu wseiu nszud uwaziddih adfeuvadliin wuzih
w3eanalililh wdesdudaludin wewed warnisiluldou  wdnnsszuulnd 3 wa FBnnsdasidslai
wuziiedosiloTalnihitugu

Basic dc and ac circuit analysis; voltage, current and power; transformers; Introduction to electrical
machinery; generators, motors and their uses; concepts of three-phase system; method of power

transmission; introduction to some basic electrical instruments.

MEE 111 \U8UlUUIAINTTH 3(2-3-6)
(Engineering Drawing)

Fyrvepunay ; Tl
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gunsalieunuuuaznsld msuszandsuisvindn fmdnvsiasiiay Madeuwuvesilsnsifinuaznsaiing
nsimuevwIeAwazldn A1na1eeeslensHNUedIn lEUTTUIVLALTUNTI NINTIBTDIRA IHUSEUIULAY
JUNTY N150eun N : Msligunuunmlelewuninuazninesuinnagnig aind nmda Lazdennamia
UHUR wuusaznIrUINNISHER N1sivuavLalAvessUsnYalNATEIU NMIAMUATWIATRYEIVUIA FLVLs
LarAMNANRUS AIUNEIUTBIRINY TLUVNUAILUAZINAIIAINHATIALAT B INTIANAAIALARDUNNG
\sviadia nderang gunsaifeidunde dunaraluatl nyaduasnisiden Wea auis Mdeunuudeu
LUUATMUSENDU WUULENTY wazdu o wuzdhmslilusunsudouwuuonoufiunes

Instruments and their use. Applied geometry. Lettering. Orthographic drawing and sketching.
Dimensions and notes. Orthographic projection of points, lines, planes, and solids. Auxiliary view:
points and lines; planes and solids. Pictorial drawing: Isometric and oblique drawing and sketching.
Sections and conventional practice. Drawing and the shop. Dimensioning standard features,
dimensions of size, location and correlation. Surface texture. Fits and tolerance. Geometric tolerance.
Screw threads, threaded fasteners, keys and splines, rivets and welding. Gears. Springs. Working

drawing: assembly, details, Introduction to computer aided drafting

MEE 214 nafansafngsy 3(3-0-6)
(Engineering Mechanics)

Fltedunion : il

anufifestuirtuainemans ssuuuss wavauna Mgy dwsulassadne mudeaniuuazay
wailou ﬂ’amilﬁaqé’ulﬁ‘mﬁuwai’m ARAd wasAlufndvetaunIA AWARAYITEULBYNIA WaZALINRAT
YOIINgQLNS

Introduction to statics, force system and equilibrium. General consideration on structure, friction and
virtual work. Introduction to dynamics, kinematics and kinetics of particles. Kinetics of systems of

rigid bodies.

MTH 101 afindans 1 3(3-0-6)
(Mathematics 1)
Furdsaunay ; ludd

[ EY 4

AALATANNABLTBY | AUANTIVYDAVDIANA N1SANUIVDIANM AUALNYINUDTUA AINUABLTLBY AlMLAY

AL RN TunSInudf
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N3UTEYNAYRINITMBNNUS Argegauazaingn Ussandlayasaaiazingn desnduiiuiasilsiduan aau

v &

Wuazgadsuin msesuielavazUraiisnanindulas dasduius suuuuddidmuasaznglalnig

Y

o '

MsmUsiug : Ufeuiusuazuituslididaun Usiusddnin Anadeuaznquivdnyavesungda n1sv
USHUSaeNIsUNUAT WmAlANsUSTUS (NMsusiuslnenisiendiu mMsmusiusvesilandunssneslagly
wWwdwgey wadandlnadifveinismusnus Usiudifeaiuiueasnindweilaidunslnadf n1sunua
A3LNAIR

n1sUsEENAveIUTIUSIALYN fufiszwinadulds U%mmiﬁumm&éfuﬁLﬁmmﬂmimu'ﬁau (ABununau 39
Waenmasnszuen) ArueTvesssuuidulAs fuiiivesmansusey

Usiuslalnsauuy : msmusiusldasawuuiusetudvasnismusnug Uiiuslinswuuiunnglideios
atfuslutiswosnsmUsTus Ustusldnssuuuiunmzldsedesetuludieiusvesnismusnus

o

MavUTHUBLBaIaY : ndninausiBsdivasyaanyuasdninasiasddu
flafdunanefuys : nsmluesaunts alnnazanudeliles syiustes wamadseyitus nganls gaings
AUNUETURUADY gnUnduing qqqml,azﬁwqm SRRMEG

Limits and Continuity: The concept of limit, computation of limits, Limits involving infinity, continuity,
Limits and continuity of trigonometric functions

The Derivative: Slopes and rates of change, The derivative, The chain rule, Higher order derivatives,
Derivatives of transcendental functions (Trigonometric, Inverse trigonometric, Logarithmic,
Exponential, and Hyperbolic functions), Implicit differentiation, Differentials, Linear approximations,
The mean value theorem

Applications of Differentiation: maximum and minimum values, Applied maximum and minimum
problems, Increasing and dereasing functions, Concavity and inflextion points, Overview of curve
sketching, Related rates, Indeterminated forms and L’Hopital’s rule

Integration: Antiderivatives and indefinite integrals, Thedefinite intergrals, Average values and the
fundamental theorem of calculus, Integration by substitution, Techniques of integration 9integration
by parts, Integration of rational functions using partial fractions, Trigonometric techniques of
integration: Integrals involving powers of trigonometric functions, Trigonometric substitution)
Applications fo the Definite Integral: Area between curves, Volume of solids of revolution (Disc
method, Cylindrical shell method), Length of plane curves, Area of surfaces of revolution

Improper Integrals: improper integrals with infinite intervals of integration, Improper integrals with
infinite discontinuities in the interval of integration, Improper integrals with infinite discontinuities over
intervals of integration

Numerical integration; Trapezoidal rule and simpson’s rule
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Function of several variables: Graph of equation, Limit and continuity, Partial derivative, Differentials,
Chain rule, Critical points, Second order partial derivative, Relative extrema, Maxima and minima,

Saddle points

MTH 102 afiadgns 2 3(3-0-6)
(Mathematics I1)

AwsAuniau : MTH 101

anasuaziinges nagunely NaaMTIINmNes NapMIdEnaTsYeIaNNmes ldkazssuuluUTllay
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gUIBIIRRIAIENS §1AU BYNTH NMINAFEUMEBUIIUS N13nadaumenIsiUSeuiisu NMImedeumesnsnaIu

BUNTNASU Nsguinduysal N13NTEANEVAINN BUNTUMGT gnsveandians
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larduduau eunsunBies Adndedn Audluidadeds UIussinwauussuiuwazusnamssiu Usius
ansiuluyuann Uiiusaosduluzuuuuiedn nmaudamesudslulwusnansdu uiwusanduluiseain
Usitusanudiluifansensruenuasfifansanay

Scalars and vectors, Iner product, Vectors product, Scalar triple product, Line and Plane in 3-space
Mathematical induction, Sequences, Series, The integral test, The comparison test, The ratio test, The
alternating series and absolute convergenc tests, Binomial expansion, Power series, Taylor’s formula
Periodic functions, Fourier series, Polar coordinates, Areas in polar coordinates, Definite integral over
plane and solid regions, Double integrals, Double integrals, Double integrals in polar form,
Transformation of variable in multiple integrasl, trpl integrals in rectangular coordinates, Triple

integrals in cylindrical and spherical coordinates

MTH 201 adinAnans 3 3(3-0-6)
(Mathematics IlI)

AdeAunau : MTH 102

mmﬁmwaamﬁugm ;i Susfu ety
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MMIUIHUSLINADS : USWUSLAY, USWUGR, USHusUsuims

Basic concepts: types, order, degree

First order equations: separation of variable, homogeneous equations, exact & non-exact equations,
integrating factor, first order linear equations, Bernoulli’s equations

Higher order equations: linear equation, solution of linear equation with constant coefficients and
with variable coefficients, Applications of first and second order equations

Laplace transforms, Introduction to partial differential equations

Vectors: vector function, curves, tangent, velocity and acceleration, curvature and torsion of a curve,
directional derivative, gradient of scalar fild, divergence of a vector field, curl of a vecor field

Vector integration: line integrals, surface integrals, volme integrals

MTH 303 52t U8udsLdeRa 3(3-0-6)
(Numerical Methods)

AyrdsAunau : MTH 201

MunuIIUIUAsNTIWsazN1UaLAY N15UsTIUATUYBURLNTILTIRILAY HaLRARYRIALNTT T Y N
LRAYVDITTUUALNISITUAY N1TUTTUIUAHSATUY LLa%ﬂﬁU%JU‘EJIEJ{JJa NaLaaEJEUEJdammﬂ%ﬂwﬁuﬁlwuaiimm
wazANN1IDRUNUSE Y

Computer number representation and roundoff, interpolation, numerical integration the solution of
nonlinear equations, the solution of system of linear equations; function approximation and data

fitting, the solution of ordinary and partial differential equations.

PHY 103 Randiludwiutndnwidanssumans 1 3(3-0-6)
(General Physics for Engineering Students |)

eAunau : Tl

wWhunsUszgndldngang q mefidnd nmed msadeudily 2 -luay -38 ng nsedeuvesiiadfu
wisnumazan liwudndadu nsmgy vednuaglumuiundam aunauazmsdanguvesedlva ndu
Auuazdos quumarnans vquijsatvesing

Emphasized on the applications of the laws of physics. Vectors. Motions in 1-, 2-, and 3- dimensions.
Newton’s laws of motion. Energy and work. Linear momentum. Roration. Torque and angular
momentum. Equilibrium and elasticity. Fluids. Oscillations. Waves and sound. Thermodynamics.

The kinetic theory of gases.

PHY 104 andnaludmSutinAneddnssusnans 2 3(3-0-6)
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(General Physics for Engineering Students II)

AyrUsAunau : PHY 103

wunsuszendldngeing q madnd auwlii ngueanid Andluih anuglni nsswalwiuazaiy
fun1y 2995luin aumuu’mﬁmﬁaﬂmﬂﬂima ﬂWiL‘Viﬁ‘c’J’Jﬁ’WLLa%ﬂ’NQJL‘VIﬁIEJ’Jﬁ’W AUN15VBLUNDLIAE NS
poatalanmauivinliifiuasnguesienuds nazuaadu Aduudwdnlidh nsunsnaen mMadeuy Tn
MQULLG$Q§Uﬁﬂ1§ YNDU

Emphasized on the applications of the laws of physics. Electric fields. Gauss’s law. Electric
potential. Capacitance. Current and resistance. Circuits. Magnetic fields due to currents. Induction
and inductance. Maxwell’s equations. Electromagnetic oscillations and Ampere’s law. Alternating

current. Electromagnetic waves. Interference. Diffraction. Photon and matter waves. Atoms.

PHY 191 UfTAn1sWAndlU 1 1(0-2-2)
(General Physics Laboratory 1)

Ay1UsAunaY : PHY 101/PHY 103 v3a wiaunu PHY 101/PHY 103

mimaaqﬁmamqm’ﬁam PHY 101/PHY 103

A laboratory course that accompanies the topics covered in PHY 101/PHY 103.

PHY 192 UfjiRn1sil@ndiialy 2 1(0-2-2)
(General Physics Laboratory II)

Av1UsAUNaY : PHY 101/ PHY 103, PHY 102/ PHY 104 %38 w3aufiu PHY 102/ PHY 104
ﬂwsmaaaﬁmaummﬁam PHY 102/ PHY 104

A laboratory course that accompanies the topics covered in PHY 102/ PHY 104.

PRE 290 N153AN1909ANIHAZNITUTHISIIUDAFINNTTH 3(3-0-6)
(Industrial Organization and Management)

FdsAunou : Tl

MINNTUIMNS09ANT TASeaineotaeinslugnaIvnIsy LuIAINARYDINITAIUALAAIN NTINUNUNITTA
NeASIBANNEEAIN MINAHERSNsTLAzINEINsaleene MsAuANTan MsUTMInsEy NS
UINSN15AAA

The nature of management. The structure of organization and the industrial system. Quality Control
concept. Facilities Planning. Product development and demand forecasting. Material control. Financial

Management. Marketing Management.
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[

PRE 372 anutnazidunazadnainiuddans 3(3-0-6)
(Probability and Statistics for Engineers)

yrUsAunay : hid

WATUARYRIUTEYINT Awneauarnafined wadanistndsiiedns adfidmesan nquirianiiandy
fwdsdu ngunisandula (nsalnsdndulanuunou wasndinsmaasd) aifgaeuuIu N15IATIERAY
wUsUTIU MIAseinsannesLazanduius nsliisnmeadfiefunietielunisuidam

Concepts of population, Sample and Parameters, Sampling Techniques, Statistical Description,
Probability Theory, Random Variables, Decision making theories (i.e. decision before and after

experiments), Statistical inference, Analysis of Variance, Regression and correlation, Using Statistical

methods as the tool in problem solving.

PRE 380 LASWgAEASIAINTIA 3(3-0-6)
(Engineering Economics)

dsdunay : Ll

(FwiiutinAnuiflsdnAnun3vianssugnamnis)

WIRATLg TR ATYTAARS wnmNARREIAUTUYY YarFuiiAsuunar msinle
Wisuiisulassnmsdaasugeans andousiauazn®neld midleszdinsauunindaunisdadula
meldmnuidssuagarsiliutiuou msleszigndunu

Basic concepts in economic analysis. Cost concepts. Time value of money. Measuring the worth of

investment comparison of alternatives. Depreciation and income tax consideration. Replacement

analysis. Decision making under risk and uncertainly. Break-even analysis.

CHE 100 Franssuafiidasiu 1(S/V)
(Introduction to Chemical Engineering)

AdsAunou : Ll

wugthiNIYINUYRINANIAMINTTUAT  FIRENNTHANVDIDAAMNTINAT NTEUIUNTHENKAE VLY
UftRmsea q Tugramnssued arwiidosusumsauevediue mawanidsuaudeu nsvuiunis
wgnans nMsinufisenail mimuqumzmumsLLazqﬂmzﬁﬁLﬁ'm%q MsiBeuslss

Orientation on chemical engineering career. Overview of chemical process industries and unit
operations. Introduction to fluid transport, heat transfer, separation processes, chemical reaction,

process control and equipment. Industrial plant visit.

CHE 103 &i1nauaaIsHasnageu 3(3-0-6)
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(Material and Energy Balances)

AyrUsAunay : CHE 100

mMsnTgiiaroanuuunszuunaailagldndnnsiuimnssued augaunamsuazndsnudasiu
AauaNURAvesEaNTaENITEUIUNMINERIWATILaENENE 1y AT NMIBU Nsazany waznIRNKEN
AasanUAnIaweslulawndind wu tousal anudeuvesUfiisenall AUTaUYEINTTaYaTY LavAINTEUVRY
nsHEL MsAIAALIRAIIASLa AU N AunAIIaasuAANLTeuTianIzAsTILaTan Il
aunalaaskarANTouratsEuUAev U URNT n1sleuisuseu msdeudy wazmsihiia s
Uszgnaldlusinsumauiimeslunsiaserinse uiun1suas

Analysis and design of chemical processes using chemical engineering principles. Fundamental of
material and energy balances. Chemical and physico-chemical properties and processes such as
humidity, saturation, solubility and crystallization. Thermodynamics parameters such as enthalpy,
heat of reaction, heat of solution and heat of mixing. Simultaneous uses of material and energy
balances. Material and energy balances on steady and unsteady state processes. Material and energy

balances on multiple units, recycling, bypassing and purging. Application of computers in process

analysis and simulation.

CHE 210 \aiidun3dlugnannssu 3(3-0-6)
(Industrial Organic Chemistry)
v1UsAunaY : CHM 103

v oy

AMFINVRINGNNIMLATIBUNISnararsusenaudunidusiasviln  NaNAATUNUEIUTRINITALATIZLY
gramnssudulewiiy nawdnannisdendindurensiu ueanssed aisenlswdn waransluanalug
wildun3dlugpaivnssuussnneing q 1w gravinssudiesedl gnamnssuel  anaInnIINeIMg

Overview of organic chemistry fundamentals and different types of organic compounds. Basic
products of industrial synthesis such as olefins, oxidation products of ethylene, alcohols, aromatics,

and macromolecules. Organic chemistry in various industries including petrochemical industries,

chemical industries, and food industries.

CHE 212 UjjuRn1siaidunsd 1(0-3-2)
(Industrial Organic Chemistry Laboratory)

AyrUsAunau : CHE 210 wiaissuniouiu CHE 210
mimmaaﬂmﬂﬂ?{aul,maaLLazQz:uauffﬁ‘vmmamwmaamiﬂssﬂauﬁuw%é ATNIATIAMIAITUIsTialu

PUAIMNTTURALNITAUATIEENTBUNTE
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Laboratory test of change in physical properties of organic compounds. Determination and Synthesis

of some common industrial organic compounds.

CHE 213 wafifnsziinaziasasilofnszi 3(3-0-6)
(Analytical Chemistry and Instruments)

AvrUsAunau : laidl

uniAIiIATIEd ANuRanaInluATing 1LY NTIATIEAlAgIBNTIIUASA T0MAATH way Iooanlasiad 13
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wenuarnszilagitlasutlnnsil FWaalasalal laud toie tewea loes tewewens gi-da lodi
mslnesiialnendosganssmisiaansounuudensin warnisleseilasaidagldmadonuuidiond
NTIATIAVUIAVDIDUNIA

Introduction to analytical chemistry. Errors in chemical analysis. Gravimetric methods of analysis,
titrimetric methods of analysis and analysis by electrochemistry. Separation and analysis using

chromatographic methods. Spectroscopic methods including AA, MS, IR, NMR, UV-VIS, and ICP. Surface

analysis by SEM and structural analysis using X-ray Diffraction. Analysis of particle size.

CHE 231 Augrumatemlusudu arwdou uazuiadms 4(4-0-8)
(Fundamentals of Momentum, Heat and Mass Transfer)

Avrdedutiay : MTH 201 viaiBsundouiy wietuagiugasiifivvastjday

vadlviaade Usuimsmuaudmsvaunaua NMleseiialifiuasnnundng aun1seunusveInisinavedves
va vouiturveuialaaudy

nalnitugiuveansmemauieu ngueslisesuazaunsiilivemnisiinuseu Mmahanudeuluufianig
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Fenfianneasiuntomanstu mswanuoulardulsaninmsnarmdeu nmsliesgitureuany
founuuusiugt muadeadeiuresnisiieleuluiufiuaranudou duUssavinmsmemanudousiu A
U1 NsmewaSoINiufinfivenseen anduitusdmiunismaruieuresnisinanelusazansuen
N3ENEMNANUSOUIINNIMENIUNGNYIE N1TNIANUSOULUUSTINYIA N15WNSIE Fnge nsanelounuseu
Tuanmzliian nsenuaznIsauwiy aunsalinsanemAILsau

nalnfiugiuresmstiemna nguasiiauazaunsiluveamsmemuta nmaunsluaniizasiuuudnay il
UA3e1 nsanemualaenisnn anuasienaanudadu-laadsuy nsaiemulasenitua nquidaeainy
Ffumunazduyszavsmsaemnasy slevesgunsaimsiiemna aunamadmiuneduiaseides aunis
EuUfuinng aunaeuniatdmiunedudadeiilos dudseanianugnsdielousta n1sinsevigunsal
fewnaduiiaseos

Fluid statics. Mass balance: Control volume approach. Dimensional analysis and similitude. Differential

equations of fluid flow. Momentum boundary-layer theory.
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Basic mechanisms of heat transfer. Fourier’s law and differential heat conduction equation. One-
dimension steady-state conduction through composite wall. Convection and convective heat transfer
coefficient. Exact analysis of laminar thermal boundary layer. Heat and momentum transfer analogy.
Overall heat transfer coefficient. Critical thickness. Heat transfer from extended surface. Convective
heat transfer and the correlations for external flow. Convective heat transfer and the correlations for
internal flow. Flow across tube banks. Natural convection. Radiation heat transfer. Boiling and
condensation. Heat transfer equipment.

Basic mechanisms of mass transfer. Fick’s law and general diffusion equation. Steady state diffusion
with and without chemical reaction. Convective mass transfer (boundary layer). Chilton-Colburn
analogy. Convective mass transfer between phase: two resistance theory and overall mass transfer
coefficients. Types of mass transfer equipment. Mass balances for continuous-contact towers:
Operating-line equations. Enthalpy balances for continuous-contact towers. Mass transfer capacity

coefficient. Continuous-contact mass transfer equipment analysis.

CHE 241 guuwad1ans 1 3(3-0-6)
(Thermodynamics 1)

IsAunauy : Ll

aunmsaunavhlularUiinueying aunawa augandanu (nglefivilwesenmmanans) audRiBsgamwa
manfuesaans nstaunauiauaraun andsnuuUszendld aunaloulnsd uagngdefiaesuasguuna
AEns N1sRuNauld nasudasseaiilead wasnudaseivd nisihauganduulazaunaeulnstun
Uszgndld szuudsunmudoudunu ssuudsunudunisinuieu niugapde 1ndnsuanids n1svin
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Tulaunfinduuusng 9

A general balance equation and conserved quantities. Mass balance and energy balance (the first law
of thermodynamics). Thermodynamic properties of matter. Applications of the combined mass and
energy balances. Entropy balance and the second law of thermodynamics. Reversibility. Helmholtz
free energy. Gibbs free energy. Applications of the combined energy and entropy balances. Heat
engine. Heat pump. Lost work. Power generation cycles. Refrigeration. Liquefaction processes. The

application of simulation software in modeling of various kinds of Thermodynamic cycles.

CHE 242 gunwad1ans 2 3(3-0-6)
(Thermodynamic II)

Fyrdepunau : il
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PVT behaviour. Volumetric equation of state. Maxwell’s relation. Criteria for equilibrium in one-
component systems. Stability of thermodynamic systems. Molar Gibbs free energy and fugacity of
pure component. Phase rule for one-component systems. Partial molar properties, Generalized Gibbs-
Duhem equation. Criteria for equilibrium in multicomponent-system. Phase rule for multicomponent-
system. Ideal gas mixture. Partial molar Gibbs free energy and fugacity of a component in a mixture.
Excess mixture properties. Activity coefficient equations. Vapor-liquid equilibria  Computational
calculations of thermodynamic properties and phase equilibria. Reaction equilibria. The application of

simulation software in the prediction of thermodynamic properties by various property models.

CHE 300 n1sinalulssugnannssy 2(s/V)
(Industrial Training)

wauly Ansunageiouvest 3
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A student is required to be trained in the industrial plant at least 6 weeks under supervision of staffs

assigned by the industry and the Department of Chemical Engineering.

CHE 301 N32UUNITIAFAMNTTAULAL 3(2-2-6)
(Chemical Process Industries)

A¥1U9Aunan : CHE 103
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Introduction to chemical process industries which include raw materials and chemical reactions

leading to products. Principles of separation techniques. Process flowsheets of standard symbols.
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Process utilities such as water supply, energy and wastes. Illustration of process plants such as paper,

cement, sugar, petrochemical and food industries. Visits to industrial plants.

CHE 333 nafnansvadlvauazniseanuwuuaunsal 3(3-0-6)

(Fluid Mechanics and Equipment Design)

AydeAuniau : CHE 231

vodlnaadnduarnisuszendld auntsnisluavesvediva nislualuvie msdndmsmsiva Tu nisnau s
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AUENA1 NMINTEABIWIATBIUNMATLIAENLaENTanIWIN Telaaw nsUszandldgerviuismaiamnssund
Tun1sd1aes visesankuuaUnIainsaNelUUFNLUUAA 9

Fluid statics and applications. Equations of fluid flow. Flow in pipes. Flow measurement. Pump.
Agitation. Particulate flow through fluid. Sedimentation. Flow in packed bed and filtration.
Fluidization. Centrifuge. Particulate size distribution and size reduction. Cyclone. The application of

simulation software in design and modeling of various kinds of momentum transfer equipment.

CHE 334 msanewmaaiouuazn1seanwuuaunsal 3(3-0-6)

(Heat Transfer and Equipment Design)

JyrUsAunau : CHE 231

mMsthemauSeuLartaniUdsunnuseud e Lﬂ%‘lamaﬂLﬂgaumm%'aw,wwiaﬁj MSEENUUULATDS
uaniABuruSeunuuFenuazyio n1sdnidBauuueynTILazIUIL inTesmuuLl nledugn nTesuseive
wdeuaniUasuanuseunu ULy 1n3otuanUdsuausoukuuLEL-ATy A30seuwe wazveRuiy ns
Uszgndldgonyiuismadmnssuailun1sinasd wioeontuugunInin1sanemAusoukuusig 9
Fundamentals of heat transfer and heat exchanger, Double pipe heat exchanger . Design of shell and
tube heat exchanger. Series & parallel arrangement. Condenser and reboiler. Evaporator. Plate heat
exchanger. Plate fin heat exchanger. Drier and Cooling tower. The application of simulation software

in design and modeling of various kinds of heat transfer equipment.

CHE 335 mssemalauazniseaniuuaunsal 3(3-0-6)

(Mass Transfer and Equipment Design)

AUsduniau : CHE 231
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YDUWAT N1TVLATAUVDINTI-UDIUNAL mi@m%u/am%ﬂ%n N1388AKUUNBLUULNA N13AATY ﬂ’]iﬂiz%mﬁﬂfﬁ
FoUARISIAIAINTTUATIUNNTTE0 Y500NLUURUNITAINITANBNIIARUUANY 9

Introduction. Mass transfer between phase. Equilibrium. Phase rule. Mass transfer equipment.
Equilibrium stage operation.  Distillation (binary). ~ Multicomponent distillation.  Sieve column
design. Liquid-liquid extraction. Solid-liquid leaching. Absorption/Stripping. Packed column design.
Adsorption. Fixed bed column design. The application of simulation software in design and modeling

of various kinds of mass transfer equipment.

CHE 343 sauwaranfiaiiuaznisaanuuuiniasufjnsal 3(3-0-6)
(Chemical Kinetics and Reactor Design)
AyrUsAunau : CHE 242
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Review of kinetic theories. Definition of the rate of reaction. Types of reactor. Rate constant. Order of
reaction. Elementary and non-elementary reactions. Reversible reactions and equilibrium conversion.
Stoichiometric relationships in reaction rate. Isothermal reactor design with different type of reactors:
batch, plug flow reactor (PFR) and continuous stirred tank reactor (CSTR). Design equations for
multiple reactions in each type of reactor. Collection and analysis of rate data with differential and
integral method. Method of initial rates. Method of half-lives. Non-isothermal reactor design for
continuous-flow reactors at steady state. Application to the CSTR. Adsorption and solid catalyst

reaction. Effect of mass transfer in heterogeneous of gas-catalyst reaction.

CHE 451 msaanuuugunsalidena 3(3-0-6)
(Mechanical Design of Process Equipment)

AyrdsAunau : il
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Introduction to the strength of engineering material. Standard mechanical design procedures of
process equipment using ASME Codes, APl Codes and AWWA Codes. Design of pressure vessels under
the internal pressure and external pressure. Openings. Connections. Flanges. Vertical supports and
horizontal supports. For examples: the design of heat exchangers, storage tanks and distillation
columns. Consideration of vessel thickness, design for safety, welding specification, joint efficiency,

pressure testing, inspection and quality control.

CHE 452 M32antuulseuansvinssuad 3(3-0-6)
(Chemical Engineering Plant Design)

AyUsAunau : CHE 333, CHE 334, CHE 335 wag CHE 343
nann1slunIsTeanNiuUKArdIATIERNTEUIUNTNANLTIMIAN LA N TIIAN N15IERNTEUUNITYINNIUYES
sPUINTIERTLLUNE viieuusiaiiles Inssadeanedn-oon warlassadresnsdounduresnssuiunisnin
SEUUNISHENATS n1seenuuulasItisiadeuaniUdsuninuiou WHUNLIIANVBINTEUIUNIT A9LaeN
nsvurumsuasiterlimshauivenzan oy M3USUUTINTEUIUNISHER nseenuuuiiinuUasasy
wazanUTInausndeis lassniseonuuulssnugrangsiiad

The hierarchical approach to conceptual synthesis and design of chemical processes. Selection of
batch/continuous processes. Input-output and recycle structure of the process flowsheet. Separation
system. Heat exchanger networks. Cost diagram. Preliminary process optimization. Process retrofit.

Safety and waste minimization in process design. Process design project of a chemical plant.

CHE 454 1A599U420nLUUNI3AINTIULAL 1(0-2-3)
(Chemical Engineering Design Project)

AydeAuniau : CHE 452 wialTauniauiy

tfnwaginudunguniglinisguaresenarssluniais dndnwasiinnsUssgndlinguiiugiulunis
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Students are guided by the staff members of the department to work as a team. They will learn how
to apply the fundamentals of process design and process simulation software on the selected
process design problem. The students must be able to assess the performance of various kinds of
unit operations and overall process, to estimate the equipment size, and to optimize the design
under given process constraints or economic conditions. The students have to prepare a design
report after they have analyzed the complete design results. Each group will have an oral

examination.

CHE 461 WadanszuiuN1sLasnIsAIUAN 3(3-0-6)
(Process Dynamics and Control)

Ay1deAunau : CHE 333, CHE 343, MTH 201
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Modeling of processes and control systems. Applications of Laplace Transform and block diagram of
the Process. Dynamics of the first and higher order processes. Feedback control. Stability analysis of
the control loop. Frequency response and control system designs. Forward and multivariable
process control. Introduction to control system instrumentation. Introduction to advanced control

system e.g. cascade, override, etc. Introduction to automatic control.

CHE 462 1A3048830 lUNIZUIUNISNIGLAL 3(3-0-6)
(Chemical Process Instrumentation)
Fyrvepunay ; Tl
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Measurement and instrumentation in chemical plants. Principles and application of various sensors
including temperature, force, pressure, flow, level, composition in liquid and gas phase, turbidity, and

humidity. Instrument interfacing techniques. Programmable Logic Controllers (PLC) and ladder

programming
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CHE 471 JFanifnssuuaznisidentdy 3(3-0-6)
(Engineering Materials and Selection)

FuvsAaunau : lud
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Introduction to materials and selection. Mechanical and physical properties of materials. Mechanical
testing. Factor affecting properties and structure-property-processing relationship. Phase diagram,
grain structure and deformation of solids. Classification, structure and properties of engineering
materials, i.e., metals, ceramics, polymers and composites. Processing and treatment of engineering
materials. Construction materials. Fundamental of corrosion theory, types of corrosion and corrosion

prevention. Materials selection and uses in engineering design.

CHE 473 anuvasnsislulssnugnainnssund 3(3-0-6)
(Chemical Plant Safety)

AdsAunau : Ll
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Principles of chemical plant safety and loss prevention. Principle of safety management. Toxicology
and chemical industrial hygiene. Toxic release and dispersion models. Fires and explosions. Design
for prevent fire and explosion. Introduction to reliefs and relief sizing. Hazard Identification and risk

assessment. Legislation and safety laws.

CHE 481 Ufjun1s3aanssuadl 1 2(1-3-4)
(Chemical Engineering Laboratory I)

AudeAunau : CHE 333, CHE 334
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Chemical Engineering Laboratory 1 is designed to expose the students to the mechanisms and
operation of the equipment related to fluid mechanics, size reduction and separations. Students will
learn how to analyze the data obtained from the experiments.

CHE 482 U{uAn1s3Anssuall 2 2(1-3-4)
(Chemical Engineering Laboratory II)

Aulisduniau : CHE 334, CHE 335 visaissuniouiu CHE 335
duiniidesnsliindnuldldanuiiuguiamnssuailunsfod Tnslidlanalouaznisiaures
gUnsal Inedniasfunimmnaeaieafunisdiemarudounaring saunamaniinl  wagssuuaUAL
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Chemical Engineering Laboratory 2 is designed to expose the students to the mechanisms and
operation of the equipment related to heat and mass transfer, chemical kinetics and process control.
Students will learn how to analyze the data obtained from the experiments.

CHE 483 duuunyU3sysy1ns 1(0-2-3)
(Undergraduate Seminar)

Avsdurau : udnAnwtudil 4
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The undergraduate seminar requires each student to search a research paper in the areas of chemical
engineering and to give a presentation in the class under supervision of an advisor. The fundamental
knowledge and references are necessary for analysis and understanding of the content of that

research. The students will be trained to give presentation and to participate in academic discussion.

Submission of report is required after the presentation.

CHE 484 1a35991u3AanssutAdl 1 1(0-2-3)
(Chemical Engineering Project I)
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Students are required to choose interested research problems (projects) related to chemical
engineering. They are encouraged to work in groups under supervision of the staff members of the
department. Each group has to prepare a project proposal which consists of well defined objectives
and methodology of the selected project and present the proposal to the staff members and other

students.

CHE 485 1a599133A2n55ULAL 2 3(0-6-9)

(Chemical Engineering Project II)
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AyrUsAUnaY : CHE 484
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This course is the continuation of CHE 484. Students are guided by the staff members of the
department to work as a team. They will learn how to make a plan and work accordingly. They have
to prepare report after they have completed the experiments and analyzed results. Each group will

have an oral examination.

CHE 492 vadaiiewe 1 3(3-0-6)
(Special Topics 1)

FudsAunay : laifl
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Teaching of special topics related to chemical engineering which are of current interest.

CHE 493 %adaiiet 2 3(3-0-6)
(Special Topics II)

vrvsAunau : Taidl
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Teaching of special topics related to chemical engineering which are of current interest.

CHE 494 sindaiiey 3 3(3-0-6)
(Special Topics IIl)
Fyrvepunay ; Tl
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Teaching of special topics related to chemical engineering which are of current interest.

CHE 510 Anenaansnadiuaswazmalulag 3(3-0-9)
(Polymer Science and Technology)

AyrdsAunay : Ll
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Introduction. Types of polymers. Bonding in polymers. Stereoisomerism. Polymer morphology.
Polymer synthesis.  Molecular weight characterization and determination (Osmometry, Light
scattering, viscosity measurement, gel permation chromatography). Polymer solubility and solutions.
Transitions in polymers: glass transition temperature and melting. Polymer processing. Industrial

polymer: plastics, resins, natural and synthetic rubbers.

CHE 512 wialulagiuuiusudunszi 3(3-0-9)
(Synthetic Membrane Technology)

Avrdeduriau : Juegiudaou
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Principles of synthetic membrane separation and concentration processes.  Preparation and
characterization of synthetic membranes. Theory and mass transfer in membrane separation
processes, for examples, reverse osmosis, ultrafiltration, microfiltration and gas separation.

Membrane separation equipments and process design.  Application of membrane separation

processes.

CHE 513 3fIN35UTEUUTIIMEN 3(3-0-9)
(Biosystem Engineering)

Aleduniau : il
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Understanding of basic life science and physiology. Application of engineering principles. Basic
chemical engineering principles, for example, heat and mass transfer, kinetics, and control, to analyze
physiological systems. Separated into 3 levels: global level, organ and tissue level, and cellular level.
Global level: ecology systems, species, and interactions. Organ and tissue level: transport phenomena

in the body. Cellular level: cell differentiation, DNA, and RNA

CHE 514 AnenAansuazmalulagansanussfieni 3(3-0-9)
(Surfactant Science and Technology)
A¥1UsAUneY Physical Chemistry or Equivalent
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Surface chemistry. Characteristics of surfactant. Micelle formation. Solubilization. Phase and phase
diagram. Surfactant adsorption at solid/liquid interface. Foams. Precipitation and industrial

applications.

CHE 520 walulagUlnsideunazUlnsad 3(3-0-9)
(Petroleum and Petrochemical Technology)

yrdsAunay : Ll
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Distillation and refining processes used in petroleum industry. Chemistry and properties of petroleum
and refined products. Synthesis processes from natural gas and refined liquids and gases from

petroleum refining. Petrochemical industry.

CHE 522 A21u33w1eTun1509nuuY 1: @AEIMNISHLARSITNYIA 3(3-0-9)
(Design Know-How I: Natural Gas Industry)

Fyrvepunay ; Tl
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Application of underlying principles and theories as well as relevant experiences, knowledge and
know-how in designing and calculation data and standard of different technology for practical
industrial application. Design of reliable and successful operation of process/system. Safety and
hazardous prevention and consideration in design. Analysis and trouble shooting improved design and
operation. Emphasis is given to equipment, devices, processes and plants relevant to gas separation

industry.

CHE 523 anu3dnwizluniseanuuu 2: geaminssutinsiall 3(3-0-9)
(Design Know-How II: Petrochemical Industry)

Futedunau : laid
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Similar to CHE 522. The emphasis is, however, on petrochemical industry.

CHE 530 n1surUnvadieainansvnssy 3(3-0-9)
(Industrial Waste Treatment)

yrdsAunay : Ll
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Sources, characteristics and composition of various industrial wastes such as wastewater, air pollution,
solid waste, and hazardous waste. Impacts of environmental pollution. Environmental quality
standards. In-plant waste management. Stream sanitation surveys. Industrial wastes technology and

control as well as concept designs. Waste management and treatment methods. Hazardous wastes

and disposal methods. Remedial measures for treatment and disposal of industrial wastes.
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CHE 540 3fanssudauail 3(3-0-9)
(Biochemical Engineering)

ArdsAunou : Ll

ninnsvedimnssuduaiivesnszuiunsifliieagdunas waseulullugramnssulneasouaquideseluil
Jaunamansvasufisensdaeoulel nsuenwaznisldusslesiveseulel mauunusdfunasndanu
JaunamanivesUfizensslaegdunid Usngnisalinemlussuumsviin nsesnuuuuazmsinziiaies
ﬂﬁﬂiﬂj%zmmﬁm%ﬁwL‘wwLLagﬂismumwiaLﬁaqmﬂﬂ'ﬁzmumwﬁﬂ

Biochemical engineering principles of the industrial microbial and enzyme. Processes that cover the
following topics: kinetics of enzyme catalyzed reaction, isolation and utilization of enzymes,
metabolic pathways and energetics, kinetics of microbe-catalyzed reactions, transport phenomena in
microbial systems, design and analysis of bio-reactors, pure culture fermentation and downstream

processing.

CHE 541 3g1Anan$n1saimsamiulainssuadl 3(3-0-9)
(Food Science for Chemical Engineering)

AUsAunou : Ll

psAUsENBUMAATNdNYeIe NS AAIAMNLATLINTT LALNAYDINTEUIUNSUUSTUTTIDANATIM1I8 1S
PAuvsduarnisiinidsvesewns winidesiulunisoueneims msliTagidevuluewns wdnsfustomsuas
madIgy

Chemical composition of food, their nutritive values and the processing effects. Microorganisms and
their effect on food. Principles of food preservation in brief. Food additives and their utilization.

Important commaodities and processing.

CHE 542 n32UUANIHARDINNS 3(3-0-9)
(Food Manufacturing)

Futedunon : il

IngAuuarIneimsndsnisiuies msuusguemsiaelinnuieutues (msan  msmiaeelsd nsa
weslad) n1swdnemsnszdes omnsUaenidie n1sviuiie s emnsRauie nsrUIUMIKARTULIEUNTEY
wazmsldlulasianlunisudszleins nmsudssulegldldnnudou: nsudiBenuds emsanesed nisouey
g1slagldansiadl ensnlinees wagnsussalivvieamns

Raw materials and post-harvest technology. Thermal processing of foods, (blanching, pasteurization

and sterilization), canning, aseptic processing and packaging, drying and dehydration. Intermediate
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moisture food, extrusion, and microwave cooking. Non-thermal processing: chilling, freezing, ionising

radiation, chemical preservation and fermentation. Fundamentals of food packaging.

CHE 543 3AIN35uALSUGNT81TI5WUS 3(3-0-9)
(Heterogeneous Catalytic Reaction Engineering)

v
-

leduniau : Juedivannsdaou

ﬁugmmqﬁ”mﬁuidﬂﬁﬁ?m LagnsEUIUNMIAITosiUMILI AT Buainudnnisvesninssufise
saunamansfistesiuninieUfjiten Ussinmesiuse§iten Bswioudusew§iten mslinse
@mé’ﬂwmmaﬁ’;L'ﬁ'aﬂﬁﬁ%mﬁugm mMsidevesisaUfizen msUszyndlifusaiizen

Fundamentals of catalyst and catalytic reaction processes. Basic concept of catalysis. Kinetics of

catalysis reaction. Type of catalyst. Catalyst preparation. Catalyst Deactivation. Fundamental of

catalyst characterization. Application of heterogeneous catalysts.

CHE 544 walulagnisinanuidulaeldainusouiduwnaandssu 3(3-0-9)

(Heat Driven Cooling Technology)

o

Futsduniou : CHE 241 wi3a laSuayinandsau

v

nInsiugIuveInIsiiadu wannisiiugiuvesssuuiauusuuldanuieuduuna gy

e

o o

aunsaifddgluszuuienudu arsvherudu lelasuss asemnsenudu ssuurhanudusuuganiu
szuuvhanudusuugedu szuurhanudusuuddisemaed szuvianuduiuudianmes szuuih
AnuduLUUgand-usaiy sruuihanudunuuiidnnnutiy sEuuianu UL UUTEIAY WHAINE9Y
14 i v = o < o I ¥ [ I 14

Ausounltlunstuimaousyuuyinnudu syuuriinuLdy ﬂ’]i‘USZQﬂGﬂ‘USBUUV]’]ﬂ’J’mLEJMLLUUI‘UW)’]@J
¥ &3 U [

DU ULAAINGANY

Basic refrigeration cycles. Heat driven cooling principle. Equipment in cooling system. Refrigerants.
Phychrometry. Cooling load calculation. Absorption refrigeration cycle. Adsorption refrigeration cycle.
Chemical reaction refrigeration cycle. Ejector refrigeration cycle. Duplex-Rankine cycle. Desiccant

cooling cycles. Evaporative cooling. Heat sources for heat driven cooling cycles. Applications of heat

driven cooling system.

ChE 546 nswanuazn1slidamaedanim 3(3-0-9)
(Biofuel Production and Utilization)

AyrdeAunou : Ll
Amnssumanuayinermanivesmnimanionasdnminenssuiumsiildmaldsunsiuaivasgumad

autAveuvemastiininuaznistdluaiaseunduniunisly insygrmansuasulouiareinisnaniasnsly
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Fowmdstn dvdnavesnsnanuarnsifidemdsdinmiidredunndeuuardnn madsuduigingiin
vesnsnanuarnsidemadanm

Engineering and science of biofuel production through biochemical conversion and thermochemical
conversion processes. Biofuel properties and utilization in internal combustion engines. Economics
and policies of biofuel production and utilization. Environmental and societal impacts of biofuel

production and utilization. Life cycle assessment of biofuel production and utilization.

CHE 554 3aanssun1sslug 1 3(3-0-9)
(Combustion Engineering 1)

Avrdeduriau : MstemnaauazAuteu vidatusgfunaeitavasmou
audfreaunaraniiaiiuasnsruIumMstemesnssrIumswlng nshnlrivesdemds nnswnlvl
neaewdnnas mawlnldemdwds mawlwidomdhelasaimeavativuuunudsusasdudou
nalnuazaaunamansvesnsiiauaiwlialunszuiunism g

The importance of chemical kinetic and transport processes in combustion. Ignition of fuel. Droplet

vaporization and combustion. Combustion of solid and gaseous fuels. Structure and stability of

laminar and turbulent flame. Mechanism and kinetics of pollutants formation during combustion.

CHE 555 Janssunisintug 2 3(3-0-9)
(Combustion Engineering II)

a v W 4 J ) lg [ aa
AUeAUNBY : MSENEIUIAEIsHAZANNSDU 19UuUdY Uﬂaﬂwuamaaﬁjﬂau

q

v

nsUszgnamguiniawlndifisldtunawlvidomanuia diuuasvssudadiuiiuiardunng) Snanism
Insfuagiiandild nsideninuazaussouy nslinginiseenuuuiousinimamguiuasuioa ns
demmusoulufenlviiusssruuiunduaruiou siavemiialerh uanmngaamnTsy sEUUAIUAY
uazAUUARANY

Combustion theory of gas, oil and coal. Burner selection and performance. Furnace analysis and
design. Heat transfer in furnace and heat recovery systems. System and performance of industrial

boilers and furnaces including control and safety. Pollution control in combustion process.

CHE 556 walulafiwadidoinas 3(3-0-9)
(Fuel Cell Technology)

= s s 1 =
JyrUepunau ; il
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winmsiuguvesnalulafivadifomds meaniduavessaddemdmiadg 4 uazanznisiiny ms
Uszgndldsdarmimaniiuagimnssumansluniseonuuudiulsznouvesiaieadid simdauaz szuuisad
Fods nmavszgndldnumelulativadifomas

Fundamental aspects of the fuel cell technology. Comprehensive review of fuel cell types and their
operating parameters. Application of chemical and engineering disciplines to design fuel cell

components and fuel cell systems. Fuel cell technology application.

CHE 572 wAfAluN15AUIMNISIAINTTUAN 2 3(2-2-6)
(Computational Techniques in Chemical Engineering II)
Fuvsaunay ; ladd

[

n1sUszgnaldrenduisdniagy MATLAB luntsufdavimadmnssuaiidiedSnisledaae dmiudid

¥

fugrumadeulusunsy MATLAB lovmiwusznaudae nisnumunisldlusunsy MATLAB nsiiasned
AUNNTOANBELATAITUIATNISITM DS lUANNTS ﬂ?iLLﬁﬁllﬂﬁiL%ﬂaHﬁugLLUUﬁiiﬂJﬂ’] ﬁﬂﬁLﬂUﬂNﬂ’ﬁLaﬁnLLﬁS
AUNITYA NSHAFUNIIINEYNUSEDE NSMIANTIEMNIZANAI8TEN1TAN 9 N1sTElUswnsH SIMULINK Tunis
EJLﬂi’]SﬁLLagaﬁﬂLL‘U‘UiS‘UUﬂ’JUQM

Using MATLAB as a computational tool for solving problems in chemical engineering for students with
prior knowledge in MATLAB programming. Topics included: Review of MATLAB basics. Regression and
parameter identification. Solving Ordinary Differential Equation (ODE). Solving Partial Differential

Equation (PDE). Various methods for optimization. SIMULINK for analysis and design of control system.

CHE 573 n1suidsyninna3aanssuadl 3(3-0-9)
(Problem Solving in Chemical Engineering)

a o @

Adsdunau : Ll

Jniiiuiridestuintumaiialunsuitgmieisnmsteniimnssy nagns wasimadelunisien uay
nsivualym mslesgideya n1sandula aaensunsuseiiy Msfaman ey

This is an introduction course in engineering problem solving and design which consists of problem
definition and identification, techniques in data analysis, strategies in problem solving with engineering

approaches, decision making and evaluation as well as optimization.

CHE 574 msufilatgyimlugnavnssuadl 3(1-4-9)
(Chemical Industrial Problem Solving)

Fudepunay : il
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nfnwhmauitymaiiiietululssnugramnssy iedunaifimuuszaunisal waganuannsoly
naUszgndldanufifeustymiiiatuaidugnamnssmailnetdnfnwasdeadrufinnululssn 14
nnensuwargUnsaivedlssnu Tnsfornsdlulimuushedisasiame ddunmsuftRoududnnwazdesd
Aanssudell Muunlangdymisiutusznitehelsmy 819158 wariindne dndnwduainivioyand
wuamslunisuitiym desdsmenunaginauonauluiivsseg

Students are required to solve real problems in the industry. This will help the students gain more
experience and improve their ability to apply their knowledge to solve problems in chemical
industry. The students are assigned to work in a sponsoring company and use the company’s own
resources and equipment. The students work under regular guidance of the project advisor. The
following steps are included in the activities: problem statements defined by the parties, i.e. the
company, students and project advisor, a written investigative memorandum, presenting a proposal,

final report and final presentation.

CHE 591 n1sAnwniidadase 3(3-0-9)
(Independent Study)

Avrvsaunau : laidl

ﬁﬂﬁﬂmﬁaﬂﬁﬁamwwL'%@ﬂhﬂﬁﬁﬂﬂﬂﬂﬁEJSLG’Tmi@LLasuaqmmiﬂumﬂiﬂm°1 Wdefdendnudedlasunis
ausiR9INNAIYY

Self study on selected topics with guidance from supervisor. Chosen topics must be approved by the

Department of Chemical Engineering.

dviiaseulfutindnuuenninienm

CHE 104 ﬁugmauQamaa'ﬁuazwﬁamu 3(3-0-6)
(Fundamentals of Material and Energy Balances)

AyrdsAuneu : U8

miﬁﬂmmﬁugmmﬁmmim audABuatuariAfinenmLaznsyUIuAng 01y ANTY N15BuF A1
avany uagn1sanndn autAleuvnanans 1wy leustal anuseuvesdfisenail anudeuveinisazany
LAZAILSDUVDINITHAL am!amamﬁl,l,a::Wé’dmu%mmzmuﬂ7317'1%1:1nxmﬁmazamaﬂﬂmﬁa aunaula
g1suasndnuvessrvuratenheuiinis Jeuieuseu Jeutiy wazn1siiie ANTATUIUELR ALIAAT
wazANTOUTIAU

Basic engineering calculations. Chemical and physico-chemical properties and processes such as
humidity, saturation, solubility and crystallization. Thermodynamic parameters such as enthalpy, heat

of reaction, heat of solution and heat of mixing. Material and energy balances on steady and
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unsteady state processes. Material and energy balances on multiple units, recycling, bypassing and

purging. Simultaneous uses of material and energy balances.
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4.1 veelfURnsnmIvimnTsuwall

WesUufn1svesniadrndmnssuall 195, Sinsesdeuargunsniingg unue Feanunsaununldlunisieunis

aou wazaddeldegafiusednsain lnewlseantadu 2 Usennde

4.1.1

Vesuuinisdmsunisiseunisaeu FeiiviesufURins 3 wlla lawn
1) viesUuRnisiamiemiig (@wiuiv ChE 481 uay 482)
2) viefuRnsneuiiunes

3) viefuRnaaiidunsd (Gwiuiv Che 212)

4.1.2 vieeUuRnsdmiuanidy

4.2 viesufuRnisianizuiie (Unit operation) fivesesiawargunsainsiieunsasu dssen1snadeluil

4.2.1
4.2.2
423
4.2.4
4.2.5
4.2.6
4.2.7
4.2.8
4.2.9

i T

WesuRn1siangmiae ChE 132 Workshop

Temperature Control and Plate Heat Exchanger (#199 ChE 132 Workshop)

Ball Mill and Laboratory Sieve Machine (#a3 ChE 211)

Jar Tester (Sedimentation and Coagulation) (#as ChE 324)

Friction Loss and Flow Measurement (#94 ChE 132 Workshop)

Mixing Tank and Agitator (a3 ChE 324)

Plate and Frame Filtration (Filter Press) (#94 ChE 132 Workshop)

Thermal Conductivity (Determination of Conductivity of Liquid and Solid) (83 ChE 322)
Flash Evaporator (1183 ChE 132 Workshop)

Free and Forced Convection (#1849 ChE 326)

4.2.10 Cooling Tower (#84 ChE 132 Workshop)
4.2.11 Batch Tray Dryer (83 ChE 132 Workshop)
4.2.12 Fluidization Heat Transfer (#a3 ChE 132 Workshop)
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4.2.13 Bubble Column (#84 ChE 132 Workshop)

4.2.14 Packed Tower Absorption (#84 ChE 132 Workshop)

4.2.15 Multistage Batch Distillation (#a3 ChE 132 Workshop)
4.2.16 Multistage Continuous Distillation (#84 ChE 132 Workshop)
4.2.17 Dynamics Stirred Tanks (#83 ChE 132 Workshop)

4.2.18 Estimation of Kinetics Parameter (%84 ChE 427)

4.2.19 Liquid-liquid Extraction (#84 ChE 132 Workshop)

4.2.20 Boiling Heat Transfer (a3 ChE 132 Workshop)

4.2.21 Tubular Flow Reactor (#84 ChE 132 Workshop)

WNUNT3SBUNSAUYBWIBIURURN SN IzMUIe 1 2 1e3Ae InUfuinisamemhenamnssuedl 1 way
wuRnsanzrien1imnssueil 2 (ChE Unit Operation Lab | and 1) @silsnenisldiasestianavgunsal

#1199 Tuusagndngnsnail

ChE 481 Chemical Engineering Lab |

ChE 482 Chemical Engineering Lab |l

Ball Mill

Batch Tray Dryer

Dynamic Stirred Tank

Cooling Tower

Bubble Column

Agitated-film Flash Evaporator

Friction Loss and Flow Measurement

Estimation of Kinetic Parameters

Free/Force Convection

Temperature Control

Mixing Tank

Fluidization Heat Transfer

Plate and Frame Filtration

Liquid-liquid Extraction

Boiling Heat Transfer

Multistage Distillation

Sedimentation and Coagulation

Packed Tower Absorption

Thermal Conductivity of Liquid &

Tubular Flow Reactor

4.3 Viosuiinsaeuiiawes lddmsudseneunisiseunisaeuliivmdimnssuaiiang o lnengluiosdsenaume
LA309ADNNIMDSLUURASLAE (Desktop PC i7) 91W3U 40 LATBY N30UMIBY0NLITTIA0INTZUIUNITNINIAINTIULAT

Aspen engineering suite ¥83U3EN Aspentech
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441
442
443
444
4.4.5
44.6
447
448

74

E-rammy

"Rt

Vel UAmsalduvsdnindundmnssundl

[

Identification of unknown organic compounds.

Determination of melting points.

Biodiesel synthesis and saponification.

Viscosity of polymer solutions.

Partial molar volumes of sodium chloride solution.

Ideality of solutions from solubility curves.

Chemical reaction of iodide and persulfate ion: Part 1 Rate equation.

Chemical reaction of iodide and persulfate ion: Part 2 Effect of temperature.

4.5 vieeUuiinsdmiuaide finvesileuarguniain1sideianznns (Research Instrument) dasneniseelul

451
452
453
454
455
456
457
458
4.5.9

\A384 Gas Chromatography (GC) (#84 ChE 306/2)

A3 Chemisorption (%84 ChE 306/2)

\A38d High Performance Liquid Chromatography (HPLC) (%84 ChE 306/1)
wnsesdsliiiuvuasBuanaiion 5 fumis (Fos ChE 305)

1384 Surface Area and Porosimetry Analyzer (#83 ChE 305)

13849 Atomic Absorption Spectrophotometer (AA) (83 ChE 305)

\384 Particle Size Analyzer (%199 ChE 305)

\A3es Oxygen Bomb Calorimeter (#84 ChE 305)

13039 UV-Visible Spectrophotometer (#a1 ChE 305, 306/2, 326)
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4.5.10 1p303¥n Flash Point (o ChE 322)

4.5.11 1303 Conductometer (%03 ChE 326)

4.5.12 #3094 Viscometer (¥os ChE 326)

4.5.13 1389 Thermal Conductivity (K-Factor) (#aa ChE 305)

4.5.14 \pdosn@nt RO (Fos ChE 325)

4.5.15 \A384 pH-Meter (04 ChE 326)

4.5.16 \eTATIAINTY (Woe ChE 326)

4517 Fenuaueudiu (Fes ChE 306/2)

4.5.18 1A304 Ultra-centrifugal Mill (W83 ChE 325)

4.5.19 1303 Total Nitrogen Analyzer (#©4 ChE 325)

4.5.20 4303 Incubator Shaker (#1909 ChE 327)

4.5.21 1A303¥AA3153983 (Anemometer) (fed ChE 303)

4.5.22 Lﬂ%‘aﬁéfmzmmwwmgu (Rotary Evaporator) (#es ChE 327)

4.5.23 wnunliihaila Muffle Furnace gauigil 1,100°C (es ChE 427)

4.5.24 wwliiaila Tube Funace gaungil 1,100°C (Wes ChE 427)

4.5.25 Hot Air Oven (fauausau) (Wes ChE 324)

4.5.26 Vacuum Oven (fouaeysyIne) (Wed ChE 325)

4.5.27 Vacuum Pump (#83 ChE 305)

4.5.28 Suction Pump (#84 ChE 305)

4.5.29 §aunugnngil (Incubator) 20°C, 37°C uag 50°C (Wea ChE 323)

4.5.30 w3peinAndaiifnivueduas (Refractometer) (a3 ChE 305)

4.5.31 1p39999291U9AUN3S (Colony Counter) (¥es ChE 305)

4.5.32 westlouasazany (Peristaltic Pump/Feeding Pump/ Chemical Feed Pump) (#8s ChE 303)

1.5.33 ip3esilouazgunsalilesiumnuuaendesing dwmiuduiiRnuluios fifin9ifoemene 1wy wium
Usfy vannfisde qelletlsds wthnnlisde (e ChE 305)

4.5.34 ganadu (Hood, Fume Hood) (a1 ChE 322, 324, 325)

sUn nuasuR U LanaeTeilonargUnsalineg awnsagldainnaIn n) wag )
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1. NUIAIVINUFIY
mangmans
1.1 %ﬂﬁugwuma MTH 101 | Mathematics | 3(3-0-6) | sAesAsnssas JuTzedvs
AINAENS MU, (AdIRMERSANYI) 1.
(Lidosndn 9 WM. (AllaransUsEynd) Uas.
wefin) Ph.D. (Applied Mathematics) Brunel U., UK
Uszaunisalaeu 18 Y
9138Uszin
(asde)
MTH 102 | Mathematics I 3(3-0-6) | we.As.duvy WedwdEn
M. (AdiAEn3) 195,
W, (Adinransuszand) 1as.
Us.a. (adinmansuseens) 1as.
Uszaunisalaew 20 U
919383z
(asde)
MTH 201 | Mathematics II 3(3-0-6) | A3 2% euadesna

M. (ARAENT) U.u%na

WAL (AllaAansUsEynd) 1as.

Dr.rer.nat. (Naturwissenschaft) Technische
Universitat Braunschweig, Germany
Uszaunisaleou 10 U

2159UsEd

(asio)
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1.2
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mangmans
%ﬂﬁugwuma
Wand
(lihieundn 6

yaein)

PHY 103 General Physics for
Engineering Students

3(3-0-6)

A7, YUNS LGS
wm.u. (WEnd) ues.

A4, (naluladdan) uas.
Us.0. (WEnd) uas.
Uszaunisalaeu 5 U

219158152

(asto)

PHY 104 General Physics for
Engineering Students

3(3-0-6)

A3 guNA idedens
.. (Wand) 198,

e.4l. (wAluladdag) Uas.
Us.a. (W@Nd) us.
Usgaunisalaeu 5 U

819159UsE

(asio)

PHY 191 General Physics
Laboratory |

1(0-2-2)

a5 sy 1BeZEU

.. @&End) 195.

Ussnatletns (Msaeuildnd) witna
Us.a. (and) uiina
Ussaunsalaeu 6 U

8191581528

(asto)

PHY 192 General Physics
Laboratory |I

1(0-2-2)

ATANGAND suAvSlnaa

M.Sc. (Hon.) (Theoretical Physics) Durham, UK
Ph.D. (Quantum Atom Optics) Durham, UK
Uszaunisalaou 5 U

2159UsEd

(aso)
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MANYIERS
13 Aitugiums CHM 103 | Fundamental 3(3-0-6) | weas Jumiigy Fouwdy
wad Chemistry B.Sc. (Chem.) 43s.
(laitfownin 3 M.Sc. (Polymer Science) PPC, 311
wiefin) Ph.D. (Material Science & Engineering) U. of
North Texas, USA
Usvaunsalaou 13 U
2191389058
(aste)
CHM 160 | Chemistry Laboratory [ 1(0-3-2) | a%. Yayuna ayaius

nfLy. (onwedl) uem. Uszanudas

W, (ETENE) 11

Ph.D. (Polymer Tech), Loughborough, UK
Usgaunsadaou 24 U

21915852

(asto)
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N193IPINTIY
2.1 Engineering MEE 111 Engineering Drawing 3(2-3-4) | wegs. alsy Insis
Drawing 9A.U. (1A303N3) WANBAT
M.S. (Mechanical) Vanderbilt U., USA
Ph.D. (Mechanical) U. of Minnesota, USA
Uszaunsadaou 22 U
0139159Usa0
(asa)
2.2 Engineering MEE 214 Engineering 3(3-0-6) | WA.AT. NAUN ALTANS
Mechanics Mechanics AU, (L?ﬁlaﬂﬂa) 438.

M.S. (Mechanical) Vanderbilt U., USA
Ph.D. (Mechanical) Vanderbilt U., USA
Uszaunisalaeu 24 3

819159UsE

(asio)




A1519LEN518AVIN VBN UAUVBUIAUVBIANIAAINT

NANGATIFAINTINANEATUMTR &1 IAINTTULAL

P

(engmsUTUUTS .A. 2559)

WIMedemnalulagnszaemnaIsuys Smianganny

81

BRIl NI/ NGNIN seimiiveiiey sede/nandivesiaou
fianiming B GRRE! Fodwn nein
AuuA
2. NIV AU
MAAINTIY
2.3 Engineering CHE 471 Engineering Materials | 3(3-0-6) | we.ms. Unuduns ﬂ?%gm
Materials and Selection .U, (Anssuail) 195
Ph.D. (Material Science) U. of Nottingham
Uszaunsalaeu 23 U
91915893289
(o)
2.4 Computer CPE 100 | Computer 3(2-2-6) | sA.AT.0051 AYANSS
Programming programming for B.Sc. (Computer Science) 5551fNENS
Engineers M.S. (Computer Science) AIT
D.Tech.Sci. (Computer Science and
Information-Management) AIT
Uszaunsaleeu 12 U
91915893z
(aso)
2.5 Engineering PRE 372 | Probability and 3(3-0-6) | As.awild Ama
Statistics %39 Statistics for .. (§AAINNT) E95.
Probability and Engineers M.Eng. (Industrial Engineering and
Statistics / Management) AIT
Experimental D.Eng. (Industrial Engineering) AIT
Design Usgaunsalaeu 21 U
9191589U5281
(asie)
2.6 Chemical CHE 301 | Chemical Process 3(2-2-4) | wA.as. A5z lave
Engineering Industries 2A.u. (Arnssuadl) uas.

Processes /
Chemical
Engineering

Principle and

M.S. (Chem. Eng.) U. of Tennessee, USA
Ph.D. (Chem. Eng.) Vanderbilt U., USA
Uszaunsalaou 35 U

212759UsE
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Calculation
(23%0)
kD CHE 103 | Material and Energy | 3(3-0-6) | wri.ag. 81l vuzlve
Balances MU, (Al) 195.
2.4, (Amnssuadl) 1as.
2.9, (Aenssuadl) uas.
Usgaunsalaou 21 U
9158UsE
(a3%0)
2.7 Thermodynamics | CHE 241 Thermodynamics 1 3(3-0-6) | 3e.a5. oWy deliius

/ Physical
Chemistry

-
N, (LALNA

Ph.D. (Chem. Eng.) Colorado School of

Mines, USA

iA) W

Uszaunisaigeu 19 U

219158UsE

(ast)
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MIFINTTY
2.8 Fundamental of | EEE 102 Electrotechnology 1 3(2-26) | 8 3laassar Insymey

Electrical
Engineering /
Chemical
Process

Instrumentation

(Power)

2.0, (i) uas.
274 (nAlladn1TIANISNEI9Y) UIS.
Uszaunsalaeu 31 3

819159UsE

(asto)




A1519LEN518AVIN VBN UAUVBUIAUVBIANIAAINT

NANGATIAINTINAEATUMUTR @1 1INIAINTTULA

P

4

(engmsUTUUTS .A. 2559)

WIMedemnalulagnszaemnaIsuys Smianganny

NUIA/NGUIN
An1IANS

AUUA

a & =
YIVINVBINYU

YR kAl

waene

T18%8/A0AIvRHOY

3.1
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N193IPINTIY
Chemical
Engineering
Thermodynamic

S

CHE 242 Thermodynamics 2

3(3-0-6)

5695, dufsA USug1iens
2a.u. (Armngsad) 1.0,

2A.31. (Aenssuadl) uas.
Ph.D. (Chem. Eng.) UMIST UK
Uszaunsalaou 24 U

219159528

(asto)

3.2

Fluid Flow

CHE 333 Fluid Mechanics and

Equipment Design

3(3-0-6)

sA.05. auiln 3Aanna

MU, (JATIINE1) 138,

A4 (AFNTIuAl) 911

Ph.D. (Biochem. Eng.) Imperial College, UK
Uszaunsadaen 21 U

819159UsE

(asio)

33

Heat Transfer
and Mass

Transfer

CHE 334 Heat Transfer and

Equipment Design

3(3-0-6)

ueA.As. 81w vuglye
.. (1Adl) 198.

2.4 (Arnnssuad) uas.
9.0, (Arnssuiadl) 19s.
Ussaunsadaeu 21 ¥

219158528

(asto)

LY

CHE 335 Mass transfer and

Equipment Design

3(3-0-6)

37.03. e nnlnesed

WU . (leilnalia) 39

DEA (Chem. Eng.) INP Toulouse, France
D.Eng. (Chem. Eng.) INP Toulouse, France
Usgaunsadaeu 38 U

219159U5EH

(asio)
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3.4 Chemical CHE 343 | Chemical Kinetics 3(3-0-6) | sA.As. 591 yaydruaginen
Engineering and Reactor Design B.Eng. (Chem Eng) Tokyo Inst. of Tech.,
Kinetics and Japan
Reactor Design M.Eng. (Ind. Eng.) Tokyo Inst. of Tech.,
Japan
D.Eng. (Chem. Eng.) U. of Tokyo, Japan
Uszaunisalaou 32 U
219158323
(asio)
35 Process CHE 461 Process Dynamics 3(3-0-6) | we.as. 5z lavg
Dynamics and and Control 2., (Arnssuadl) 1as.
Control M.S. (Chem. Eng.) U. of Tennessee, USA
Ph.D. (Chem. Eng.) Vanderbilt U., USA
Uszaunisalaou 35 U
9139159Usz
(asiio)
3.6 Chemical CHE 452 Chemical Engineering | 3(3-0-6) | we.n3. Ynueim a1y
Engineering Plant Design 2.0, (Amnssuall) 1as.
Plant Design M.Sc. (Process Integration) UMIST UK
Ph.D. (Process Integration) UMIST UK
Uszaunisalaou 26 U
2191583z
(asiio)
37 Safety in CHE 473 | Chemical Plant 3(3-0-6) | sf.a3. Vewums nlanasnug
Chemical Safety 27U, (Arnssuad), 198,

Operations /
Environmental
Chemical

Engineering

e, (waluladduwndon), 1as.
D.Eng. (Water and Wastewater Eng) AIT
Uszaunisaiaeu 23

2159UsEd

(asio)
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Economy / Economics 27.U. (991d1%N13) @98,
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Engineering D.Eng. (Industrial Engineering and Management)
Economics AIT
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11| fugrunniedinmans MTH 101 Mathematics |

Vector algebra in three dimensions;
limit, continuity, differentiation and
integration of real-valued and vector-
valued functions of a real variable and
their applications; techniques of
integration; introduction to line
integrals; improper integrals.
Applications of derivative;
indeterminate forms; introduction to
differential equations and their
applications; mathematical induction;
sequences and series of numbers;
Taylor series expansions of elementary
functions; numerical integration; polar
coordinates; calculus of real-valued
functions of two variables. Lines;
planes; and surfaces in three-
dimensional space; calculus of real-
valued functions of several variables

and its applications.

Limits and Continuity: The concept of limit,
computation of limits, Limits involving infinity,
continuity, Limits and continuity of trigonometric
functions

The Derivative: Slopes and rates of change, The
derivative, The chain rule, Higher order derivatives,
Derivatives of transcendental functions
(Trigonometric, Inverse trigonometric, Logarithmic,
Exponential, and Hyperbolic functions), Implicit
differentiation, Differentials, Linear approximations,
The mean value theorem

Applications of Differentiation: maximum and
minimum values, Applied maximum and minimum
problems, Increasing and dereasing functions,
Concavity and inflextion points, Overview of curve
sketching, Related rates, Indeterminated forms and
L’Hopital’s rule

Integration: Antiderivatives and indefinite integrals,
Thedefinite intergrals, Average values and the
fundamental theorem of calculus, Integration by
substitution, Techniques of integration 9integration
by parts, Integration of rational functions using
partial fractions, Trigonometric techniques of
integration: Integrals involving powers of
trigonometric functions, Trigonometric substitution)
Applications fo the Definite Integral: Area between
curves, Volume of solids of revolution (Disc
method, Cylindrical shell method), Length of plane
curves, Area of surfaces of revolution

Improper Integrals: improper integrals with infinite
intervals of integration, Improper integrals with
infinite discontinuities in the interval of integration,

Improper integrals with infinite discontinuities over
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intervals of integration

Numerical integration; Trapezoidal rule and
simpson’s rule

Function of several variables: Graph of equation,
Limit and continuity, Partial derivative, Differentials,
Chain rule, Critical points, Second order partial
derivative, Relative extrema, Maxima and minima,

Saddle points

MTH 102 Mathematics |I

Scalars and vectors, Iner product, Vectors product,
Scalar triple product, Line and Plane in 3-space
Mathematical induction, Sequences, Series, The
integral test, The comparison test, The ratio test,
The alternating series and absolute convergenc
tests, Binomial expansion, Power series, Taylor’s
formula

Periodic functions, Fourier series, Polar coordinates,
Areas in polar coordinates, Definite integral over
plane and solid regions, Double integrals, Double
integrals, Double integrals in polar form,
Transformation of variable in multiple integrasl, trpl
integrals in rectangular coordinates, Triple integrals

in cylindrical and spherical coordinates

MTH 201 Mathematics llI

Basic concepts: types, order, degree

First order equations: separation of variable,
homogeneous equations, exact & non-exact
equations, integrating factor, first order linear
equations, Bernoulli’s equations

Higher order equations: linear equation, solution of
linear equation with constant coefficients and with
variable coefficients, Applications of first and
second order equations

Laplace transforms, Introduction to partial
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differential equations

Vectors: vector function, curves, tangent, velocity
and acceleration, curvature and torsion of a curve,
directional derivative, gradient of scalar fild,
divergence of a vector field, curl of a vecor field
Vector integration: line integrals, surface integrals,

volume integrals

1.2

fugIun9iEnd

Mechanics of particles and rigid bodies;
properties of matter; fluid mechanics;
heat; vibrations and waves; elements
of electromagnetism. A. C. circuits;
fundamental electronics; optics;

modern physics.

PHY 103 General Physics for Engineering

Students |

Emphasized on the applications of the laws of
physics. Vectors. Motions in 1-, 2-, and 3-
dimensions. Newton’s laws of motion. Energy and
work. Linear momentum. Roration. Torque and
angular momentum. Equilibrium and elasticity.
Fluids. Oscillations. Waves and sound.

Thermodynamics. The kinetic theory of gases.

PHY 104 General Physics for Engineering

Students |l

Emphasized on the applications of the laws of
physics. Electric fields. Gauss’s law. Electric
potential. Capacitance. Current and resistance.
Circuits. Magnetic fields due to currents. Induction
and inductance. Maxwell’s equations.
Electromagnetic oscillations and Ampere’s law.
Alternating current. Electromagnetic waves.
Interference. Diffraction. Photon and matter

waves. Atoms.

PHY 191 General Physics Laboratory |

A laboratory course that accompanies the topics

covered in PHY 101/PHY 103.

PHY 192 General Physics | aboratory I

A laboratory course that accompanies the topics
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covered in PHY 102/ PHY 104.
1.3 NUFIUULAL] CHM 103 Fundamental Chemistry

Stoichiometry and basis of the atomic
theory; properties of gas, liquid, solid
and solution; chemical equilibrium;
ionic equilibrium; chemical kinetic;
electronic structures of atoms;
chemical bonds; periodic properties;
representative elements; nonmetal

and transition metals.

Stoichiometry. Basic of the atomic theory and
electronic structures of atoms. Periodic properties.
Chemical bonds. Respresentative elements.
Nonmetal and transition metals. Properties of gas,
solid liquid and solution. Chemical equilibrium.
lonic equilibrium, ionic equilibrium, chemical

kinetics and electrochemistry.

CHM 160 Chemistry Laboratory

Practice on basic laboratory techniques in topics

concurrent with CHM 103
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2.1 Engineering Drawing MEE 111 Engineering Drawing
Lettering; orthographic projection; Instruments and their use. Applied geometry.
orthographic drawing and pictorial Lettering. Orthographic drawing and sketching.
drawings, dimensioning and Dimensions and notes. Orthographic projection of
tolerancing; sections, auxiliary views points, lines, planes, and solids. Auxiliary view:
and development; freehand sketches, | points and lines; planes and solids. Pictorial
detail and assembly drawings; basic drawing: Isometric and oblique drawing and
computer-aided drawinsg. sketching. Sections and conventional practice.
Drawing and the shop. Dimensioning standard
features, dimensions of size, location and
correlation. Surface texture. Fits and tolerance.
Geometric tolerance. Screw threads, threaded
fasteners, keys and splines, rivets and welding.
Gears. Springs. Working drawing: assembly, details,
Introduction to computer aided drafting
2.2 Engineering Mechanics MEE 214 Engineering Mechanics
Force systems; resultant; equilibrium; Introduction to statics, force system and
fluid statics; kinematics and kinetics of | equilibrium. General consideration on structure,
particles and rigid bodies; Newton’s friction and virtual work. Introduction to dynamics,
second law of motion; work and kinematics and kinetics of particles. Kinetics of
energy, impulse and systems of rigid bodies.
momentum.
9138 Statics : Force systems; resultant;
equilibrium; friction; principle of virtual
work, and stability, Introduction to
dynamics.
2.3 Engineering Materials CHE 471 Engineering Materials and Selection

Study of relationship between
structures, properties, production
processes and

applications of main groups of
engineering materials i.e. metals,

polymers, ceramics and

Introduction to materials and selection.
Mechanical and physical properties of materials.
Mechanical testing. Factor affecting properties and
structure-property-processing relationship. Phase
diagram, grain structure and deformation of solids.

Classification, structure and properties of
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composites; mechanical properties

and materials degradation.

engineering materials, i.e., metals, ceramics,
polymers and composites. Processing and
treatment of engineering materials. Construction
materials. Fundamental of corrosion theory, types
of corrosion and corrosion prevention. Materials

selection and uses in engineering design.

24

Computer Programming
Computer concepts; computer
components; Hardware and software
interaction; Current programming

language; Programming practices.

CPE 100 Computer Programming for

Engineers

Introduction to the components of a computer
system, hardware/software interactive, EDP
concepts, and program development including
flowcharts, data and structure variables,
mathematical and logical operations, input/output,
user interfacing, structured programming, decisions
and repetitive loop structures, functions, structure
type declarations, arrays, and file processing.
Experiments focus on program design and
implementation to solve case problems related to

the mentioned topics.

2.5

Encineering Statistics %158

Probability and Statistics /

Experimental Design

® Engineering Statistics %39
Probability and Statistics
Probability theory; random variables;

statistical inference; analysis of

variance; regression and correlation;

using statistical methods as the tool in

problem solving.

® [Experimental Design
Principles of experimental design;
randomization; factorial designs;
application of statistical technique,
analysis techniques and regression;,

interpretation the analyses.

PRE 372 Probability and Statistics for

Engineers

Concepts of population, Sample and Parameters,
Sampling Techniques, Statistical Description,
Probability Theory, Random Variables, Decision
making theories (i.e. decision before and after
experiments), Statistical inference, Analysis of
Variance, Regression and correlation, Using

Statistical methods as the tool in problem solving.
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2.6 Chemical Engineering Processes / | CHE 301 Chemical Process Industries
Chemical Engineering Principle Introduction to chemical process industries which
and Calculation include raw materials and chemical reactions
) ) ) leading to products. Principles of separation
® (Chemical Engineering
techniques. Process flowsheets of standard
Processes symbols. Process utilities such as water supply,
Studies of production processes in energy and wastes. Illustration of process plants
industrial plants; raw materials, energy, such as paper, cement, sugar, petrochemical and
industrial equipment, safety and food industries. Visits to industrial plants.
environmental impacts; visit study of
related factory. -
niv
® (Chemical Engineering Principle
and Calculation )
CHE 103 Material and Energy Balances
Introduction to Chemical Engineering ) ) ) )
Analysis and design of chemical processes using
Calculation: stoichiometry and material ) ) ) o
chemical engineering principles. Fundamental of
balance calculation; recycling, ] )
material and energy balances. Chemical and
bypassing and purging; use of chemical ) ) )
physico-chemical properties and processes such as
and phase equilibrium data; energy
humidity, saturation, solubility and crystallization.
balance. )
Thermodynamics parameters such as enthalpy,
heat of reaction, heat of solution and heat of
mixing. Simultaneous uses of material and energy
balances. Material and energy balances on steady
and unsteady state processes. Material and energy
balances on multiple units, recycling, bypassing
and purging. Application of computers in process
analysis and simulation.
2.7 Thermodynamics / Physical CHE 241 Thermodynamics 1

Chemistry

® Thermodynamics

First law of thermodynamics; second
law of thermodynamics and Carnot
cycle; energy; entropy; basic heat

transfer and energy conversion.

® Physical Chemistry

The nature of physical chemistry;

A general balance equation and conserved
quantities. Mass balance and energy balance (the
first law of thermodynamics). Thermodynamic
properties of matter. Applications of the combined
mass and energy balances. Entropy balance and
the second law of thermodynamics. Reversibility.
Helmholtz free energy. Gibbs free energy.

Applications of the combined energy and entropy
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gases; chemical thermodynamics; the | balances. Heat engine. Heat pump. Lost work.
law of chemical thermodynamics; free | Power generation cycles. Refrigeration. Liquefaction
energy, phase rule, chemical processes. The application of simulation software
equilibrium; solutions of non- in modeling of various kinds of Thermodynamic
electrolytes and electrolytes; cycles.
electrochemistry.

2.8 Fundamental of Electrical EEE 102 Electrotechnology 1 (Power)

Engineering / Chemical Process

Instrumentation

® Fundamental of Electrical
Engineering
Basic DC and AC circuit analysis;
voltage; current and power;
transformers; introduction to electrical
machinery; generators, motors and
their uses; concepts of three-phase
systems; method of power
transmission; introduction to some

basic electrical instruments.

® (Chemical Process

Instrumentation
Characteristics, types and limits of
measuring instruments used in
chemical process industry;
temperature, pressure, flow, level, pH,
turbidity, and composition transducers;
actuators used in process industries;

interfacing components techniques.

Basic DC and AC circuit analysis; voltage, current
and power; transformers; Introduction to electrical
machinery; generators, motors and their uses;
concepts of three-phase system; method of power
transmission; introduction to some basic electrical

instruments.

3. NENATUAWIENIIAINTTY
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3.1 Chemical Engineering CHE 242 Thermodynamics 2

Thermodynamics

Thermodynamics of multi-component

PVT behaviour. Volumetric equation of state.

Maxwell’s relation. Criteria for equilibrium in one-




94

WM YIMUSLLT8UANIAINS

KBV YIVBIENIUUNITANE

systems and applications for phase
equilibrium and chemical reaction

equilibrium.

component systems. Stability of thermodynamic
systems. Molar Gibbs free energy and fugacity of
pure component. Phase rule for one-component
systems. Partial molar properties, Generalized
Gibbs-Duhem equation. Criteria for equilibrium in
multicomponent-system. Phase rule for
multicomponent-system. Ideal gas mixture. Partial
molar Gibbs free energy and fugacity of a
component in a mixture. Excess mixture properties.
Activity coefficient equations. Vapor-liquid
equilibria Computational calculations of
thermodynamic properties and phase equilibria.
Reaction equilibria. The application of simulation
software in the prediction of thermodynamic

properties by various property models.

3.2

Fluid Flow

Physical properties of fluids; fluid static
and application; characteristics of fluid
flow and momentum transfer including
applications; design of unit operations

for solid-fluid separations.

CHE 333 Fluid Mechanics and Equipment

Desien

Fluid statics and applications. Equations of fluid
flow. Flow in pipes. Flow measurement. Pump.
Agitation. Particulate flow through fluid.
Sedimentation. Flow in packed bed and filtration.
Fluidization. Centrifuge. Particulate size distribution
and size reduction. Cyclone. The application of
simulation software in design and modeling of

various kinds of momentum transfer equipment.

3.3

Heat Transfer and Mass Transfer

Heat Transfer: Basic principles and
mechanisms for heat transfer;
conceptual design of heat transfer
equipments.

and Mass Transfer : Basic principles
and mechanisms for mass transfer,
conceptual design of mass transfer
and simultaneous heat-mass transfer

equipments.

CHE 334 Heat Transfer and Equipment

Design

Fundamentals of heat transfer and heat exchanger,
Double pipe heat exchanger. Design of shell and
tube heat exchanger. Series & parallel
arrangement. Condenser and reboiler. Evaporator.
Plate heat exchanger. Plate fin heat exchanger.
Drier and Cooling tower. The application of
simulation software in design and modeling of

various kinds of heat transfer equipment.
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el

CHE 335 Mass transfer and Equipment Design
Introduction. Mass transfer between phase.
Equilibrium. Phase rule. Mass transfer equipment.
Equilibrium stage operation. Distillation (binary).
Multicomponent distillation. Sieve column design.
Liquid-liquid extraction. Solid-liquid leaching.
Absorption/Stripping. Packed column design.
Adsorption. Fixed bed column design. The
application of simulation software in design and
modeling of various kinds of mass transfer

equipment.

3.4

Chemical Engineering Kinetics and

CHE 343 Chemical Kinetics and Reactor

Reactor Design

Application of thermodynamic and
kinetic fundamentals to the analysis
and design of chemical reactors; type
of reactors: single reactor and multiple
reactor systems; isothermal and non-
isothermal operation: homogeneous
reactors and introduction to

heterogeneous reactors.

Desien

Review of kinetic theories. Definition of the rate of
reaction. Types of reactor. Rate constant. Order of
reaction. Elementary and non-elementary
reactions. Reversible reactions and equilibrium
conversion. Stoichiometric relationships in reaction
rate. Isothermal reactor design with different type
of reactors: batch, plug flow reactor (PFR) and
continuous stirred tank reactor (CSTR). Design
equations for multiple reactions in each type of
reactor. Collection and analysis of rate data with
differential and integral method. Method of initial
rates. Method of half-lives. Non-isothermal reactor
design for continuous-flow reactors at steady state.
Application to the CSTR. Adsorption and solid
catalyst reaction. Effect of mass transfer in

heterogeneous of gas-catalyst reaction.

35

Process Dynamics and Control

CHE 461 Process Dynamics and Control

Mathematical modeling of chemical
engineering systems; solution

techniques and dynamics of these

Modeling of processes and control systems.
Applications of Laplace Transform and block

diagram of the Process. Dynamics of the first and
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systems; introduction to automatic higher order processes. Feedback control.
control; feedback control concept; Stability analysis of the control loop. Frequency
stability analysis; frequency response response and control system designs. Forward and
and control system designs; multivariable process control. Introduction to
introduction to measurement and control system instrumentation. Introduction to
control instrument characteristics. advanced control system e.g. cascade, override,

etc. Introduction to automatic control.

3.6 Chemical Engineering Plant Design | CHE 452 Chemical Engineering Plant Design
Conceptual design of chemical plant; The hierarchical approach to conceptual synthesis
general design considerations and and design of chemical processes. Selection of
selection; process design project of a batch/continuous processes. Input-output and
chemical plant. recycle structure of the process flowsheet.

Separation system. Heat exchanger networks. Cost
diagram. Preliminary process optimization. Process
retrofit. Safety and waste minimization in process
design. Process design project of a chemical plant.

37 Safety in Chemical Operations / CHE 473 Chemical Plant Safety
Environmental Chemical Principles of chemical plant safety and loss
Engineering prevention. Principle of safety management.

) ) ) Toxicology and chemical industrial hygiene. Toxic
® Safety in Chemical Operations
release and dispersion models. Fires and
Principles of safety and loss ) ] ] ,
explosions. Design for prevent fire and explosion.
prevention control; hazard ) ) o
Introduction to reliefs and relief sizing. Hazard
identification and handling including o _ S
Identification and risk assessment. Legislation and
risk assessment; principles of safety
safety laws.
management; legislation and safety
laws.
® Environmental Chemical
Engineering
Impacts of environmental pollution;
environmental quality standards;
sources and characteristics of industrial
wastes and treatment methods;
hazardous wastes and disposal
methods.
3.8 Engineering Economy / Chemical | PRE 380 Engineering Economics
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Engineering Economics

® [ngineering Economy

Methods of comparison; depreciation,
evaluation of replacement, risk and
uncertainty, estimating income tax

consequences.
® Chemical Engineering

Economics
Introduction to general economics;
accounting data and financial
statements in the chemical industry;
economic evaluation in chemical
engineering plant design; economic

evaluation for alternative selection

and investment of chemical processes.

Basic concepts in economic analysis. Cost
concepts. Time value of money. Measuring the
worth of investment comparison of alternatives.
Depreciation and income tax consideration.
Replacement analysis. Decision making under risk

and uncertainly. Break-even analysis.
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n) suniATasiiauazaunIalrige YawiseufuRng

gﬂﬁﬂl

1) YanaaeInisAuALenuiilunssuIuN1sHEn (Temperature Control)

> i =T

E‘Uﬁ n.2) iAesumazdeaLuy Ball Mill and Laboratory Sieve Machine
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g‘dﬁ n.3)  MITIUNAUANAENBY Jar Tester (Sedimentation and Coagulation)

g‘dﬁ n.4)  AsEnwINTsinaluyie (Friction Loss and Flow Measurement)
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LASBIANBINITNIAIIUSDURUUSTTUTIALAZLUUTIAY (Free and Forced

Convection)
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JUT n.11) esesdnwnisanemanuieulunigdlawdu (Fluidization Heat Transfer)

JUN n.12) wegaduiauuuldianussy (Packed Tower Absorption)
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ZLEQ'E, Hﬁﬁi

et 1

gﬂﬁ n.13) LAFBINAURLUNY (Multistage Batch Distillation)

gﬂﬁ n.14) A3eandunsnuuusieiiles (Multistage Continuous Distillation)
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JUT 1.16) NSAN®INTTUTELUAIMNSIEWRSVNaauNam1ans (Estimation of Kinetics

Parameter)
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gﬂﬁ n.20) A384 Gas Chromatography (GC) with TCD
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gﬂﬁl n.21) wSed Gas Chromatography (GC) with FID
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i micromeritics

U n.25) |38 Atomic Absorption Spectrophotometer (AA)
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U7l n.27) edeq Oxygen Bomb Calorimeter

CaN
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gﬂ‘ﬁl n.28) w583 UV-Visible Spectrophotometer (Double beams)

'gﬂﬁ n.29) w383 UV-Visible Spectrophotometer (Single beam)



113

gﬂﬁ?‘i n.30)

U n.31) 1384 Optical Microscope (Audayatdulwdsuniw)
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UM n.32

Y

gﬂﬁ n.34) 1A389 pH-Meter
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M dnvaved
Moistive Analyzey

(0330 - 4770 - 0060/4)

JUT1 1.35) 1AT09ATIEVIAINTY (Moisture analyzer)

e HETTICH

M EBA 20
/
/ S/N 0089087

JU# n.37) A3 Centrifuge (15 ml)
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g‘U‘ﬁ n.39) 39 Ultra Centrifugal Mill

U é/grog |

e ——

30l

.40) Lﬂéaﬂ Water Bath Shaker
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;J‘dﬁ n.41) Lﬂ‘%aﬂ Water Bath Heater

ULTRASONIC CLEANER [}(4

L.
Fidea)

U n.42) \A304 Ultrasonic Bath

U7 n.44) 1p3eeinAIEIaN (Anemometer)
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U n.46) wwnlniiela Muffle Fumnace gaungil 1,100°C
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gﬂﬁ n.48) wnunlniieila Tube Furnace gaumgil 1,100°C
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n1.50) Vacuum Oven (FoUgayey1ne)
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n.51) Vacuum Pump

5U# n.52) Suction Pump
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JUN n.54) iwsesinAdiivininueuas (Refractometer)
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Ul n.56) Lﬂéaqwmaaumﬁgmmm (Flash-point Tester
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U7 1.60) wdnsllouansazay (Peristaltic Pump/Feeding Pump/ Chemical Feed

Pump)
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JUN n.61) insasilenavgunsallesiuanulasnsionieg dwsuguiinanly

ol URnTITeamene Wy wiuanllsdy vuandsde aledisdy vininisde
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E‘Uﬁ n.62) gaaaiu (Hood, Fume Hood
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UM n.63) 81981991 wazilntansdlanidu (Emergency eye wash and shower)
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wuuednsiiouazgunsaflusies ChE 132 (Workshop)

Friction loss and flow

130

ChE 132

Pump &
Shell-and-Tube
Heat Exchanger

20.7m

Agitated-film
Flash evaporator

Temperature
Control

19.9m measurement
5m
Packed 1.2m | (2.2m) |0.8m
absorption| | (3 m) 1.8m 05 mB I Heat Trant
| € | Boiling Heat Transfer
coumn 09m 9 Entrance |
1.2m 15m =
Filter - 24m
press (1.2m)|0.7m 0.5m| (2.5 m)
Lig-lig extraction )
24m 0.55m 44m| o
Multistage 1-Lm < 1.15m
continuous G8m)y 1 3m- o E'| Bubble column
distillation of 07 0.9m
Tube furnace .Am 14 a3
_ 0.7m ogm | & 1.8m R P
Multistage Tubular flow = T |Fluidization =
batch @m)1.1m  reactor F‘ heat transfer
distillation 1.8m |® | o5m
k= 1.6m
1-%”" 11m =
2.7m 20ml o . 24m| o
Batch : @ Cooling Tower o
tray dryer (1.7m) |0.Zm DynarrTi’cs

stirred tank
ChE 132

(anewe: duavluindufonugsvesgunsaliiug)

wnuiAssilauargunsalluies ChE 211

6.4 m
1.7 m
055 m
0.55 m| (0.4 m)
Ball mill E
0.8 m 1.7 m g
E
g 0.8 m Ball mill
Sieve machine 055 m
T
9m 1.7 m|=
2
Ball mill
[ Entrance m
(1.8m) |0.8m
Pilot fermenter

ChE 211

mnewe: Mavluwindufeanuguesaunsaliug)
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wuupIesilauargunsadluiod ChE 305

94m
1.06m 1.8 m 1.5m
0.75 m(1.0m) (08m) 106m | (2.35m) |0.9m
Lab oven Optical microscope Hood
1.2 m
€ 0.45 m
w 3m —
S 065m| E
Oxygen Bomb| &
Calorimeter | S
Particle size 12m
12 m analyzer
0.62 m
E_ 0.57 m (UV-Vis)
- 0.63 m
Surface area & —
porosimetry 081m| £
analyzer Atomic Absorption| £
Spectrophotometer| S
4\ oom
§ (1.1m) [06 m
© 5-digit balance
——
c
W che 305

(anewe: davluindufonugsvesgunsaliiug)
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6.8 m
7\
I Entrance »
3m
306/1
(0.6 m) 0.9m
HPLC
moisture control cabinets
N 1.7m
(1.1m) 1.3Im (1.6 m) (1.4m) [1.1m
_ _ 1.7m UV-vis
Micro Centrifuge Spectrophotometer
34 134 m
Centrifuge il
4.7 m
(1.6m) 1.3 m
>-digit balance GC with FID GC with TCD
4-digit balance 1.7m 1.7m
V1M (1.6 m) (1.6m) [1.1m
0.6 m
Chemisorption GC with FID
I Entrance )
306/2 1.8m 1.8 m
09m| (13m) 09m| (1.3m)
GC with TCD GC with FID ,
\

anewe: davluindufenugvesgunsaliug)
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o o| ChE 322
e 10m e
o o
!*’E! £
(1.4m)[ 0.8 m (1.4m)| 0.8 m
High performance Hot air oven
lab oven
0.4m Incubator
A . shaker B
o |06m 125m| %
Flash Point Tester 0.65m
0.7m
=3
095m | «
Ql
0.1m O.Lm 0.7m Hood
S £ =
N
& 0.95m 0.95m N & 0.95m
Hood Hood Hood

(anawe: daavlwinduonnugawesgunsaliiug)
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wnuupTesilauargunsalluvios ChE 324

10m
0.7m 0.7m
=3 €
095m| { q |095m
0.7m Hood Hood 0.7m
€ €
N 0.5 m 095m|
QN QN
Hood Hood
0.25m
1.0m
(1.4 m)
10m Jar tester
0.65m 0.65m
3 £
1m To) m 0
igi Hot air oven Hot air oven igi
c c
o g
H ChE 324 H

(e saavluaduiennugevesgunsaitug)
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wnuupIesilauargunsadluiod ChE 325

10m

0.75m[ | (12m)

0.6m

Water bath shaker

0.

(o)}

m

0.6m

(0.6 m)

0.75m

0.75m

Vacuum oven

Distillation  Digester &

Ultra-centrifugal Mill

0.75m

0.75m

(1.35m (1.35m)
Hot airoven Hot air oven

0.5m{1.45m) 0.45m(o6m) O

0.5m 0.6m

T /0.95 m

g |@2m)3

'\ﬂibber H

Total Nitrogen
Analyzer 0

1m

(1.75m)| @

DI unit
06m

1.1m

(1.5m

RO unit

0.75m

0.75m
(1.35m)

(7]
o
c
0]
=
c
18}

ChE 325

I Entrance >

(anewe: duavluindufonugsvesgunsaliiug)
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wnuupIesilauargunsadluviod ChE 326

46m
0.5m
0.75m
(2 m)
Free and force 0.45m
convection =
0.6m &l losm

0.6 mD(1_15 m)  Furnace

Ultrasonic bath (1,200°C)
12 m

Moisture control cabinet (1.1m)

UV-vis Spectrophotometer

2-digit balance _
(single beam)

2-digit balance

4-digit balance Centrifuge

4.8m

4-digit balance pH meter

4-digit balance

HEERE

Moisture analyzer

Conductometer

1.3M) Viscometer

Digital dry cabinet

ance >
<
<

Entr

0.8m LJ
ChE 326

(e saavluaduiennugavesgunsaitug)
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wuupIesilauargunsadluiod ChE 327

10m
0.6m
3
rk‘?__ 1m
DI unit
1m 0.6m
= 0.75m| ||(1.2m)
1.5m 8 Water bath shaker
Rotary evaporator
06m
3
v | 1.1m
RO unit
0.75m 0.75m 0.8m
0.75m 0.75m .65 m|(1.2m)
TT (1.35m) (1.35m)
§ Vacuumoven Hot air oven § IncubatorIShaker
m m
E £
ChE 327 -

(anewe: duavluindufonugsvesgunsaliiug)
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