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- WAIWIYARINTAIUNIIS Y
ANSABULAZUSNISIVING
A vy A = Ao
Wialrdausludaniivi
sanswasulasnalulad
1% A A v -
ANUNLNYIVDILLAL/IATD
Winlndiuseaunnsal
NN TEIAININ
AFINTIUNTTULATDINALAY
SEUUNTEUIUNS

TUuoRamase

- AUUAYUYARINIATUNITLT Y
nsaeulivinauldulugedn
waz/v3elagldlang ey
IINYNFIMNTIY

- AUUAYUYARINTATUNITLTEY
N15aeuUliYINIUUSNITIVINTG
WNBIANINNBUBA

- AUUAYUYARINTATUNISISEY
N15aeUlAU1INAINITUNG
W1N55LAVUTENANIBTEAY

UIUNYF

- USUnauNauIdenenaise
lundngns

- USHIMIUUSANTIYINTHD
919158 lunangns

U3
ANTIUNIIVINTTAD

919158 lunangns
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AT 3 5TUUNITIANTISANEY N1IALTUNT LaslATaaTavaenangns

1. 33UUMTIANISANEN
1.1 33U
wnIngraemalulagasuns linsfnwssuulesnia fs 1 Un1sfinwd 3 aanisdne
Hunamsdnudaiuis 3 n1a mansdnwmisilszezngn 13 et Tnousazaianisdnu i
srgvianNsAnwlitesndt 12 dUav wasiinsuseidiunadn 1 dUanm
nshavheRnvesuvinendemaluladasus Wudsdl
1. Aussens (mangul) 1 Falusdeduniianiiiu 1 wiein

2. I nvisenaaed (MAU{UR) 2 vise 3 TalusedUamidawiiiu 1 wiheda

3. nMsuuRnuaniafnw luaniudsenaunis 16 &anlianinau 8 nuleis

1.2 msdansAnwininggiau

Lifinnsdanisfinuniagaseu

1.3 nsiguRgmueialuszuunINIA

1 whefnveeszuulnsnmaisulany 12/15 B1eAnUeIseuUNInIA

2. MIAUTUNTUANGAS
2.1 Juanlunsaiunisisgunsaay

Iansiseunsaeuluianuni

2.2 auauvRvesidrdne
Hulunadetadumminedomeluladasud Mdemsfnududadinfnu we. 2550
e 1 98 7 wasdulumudetsduunminerdewmaluladgsund eensAnetuUSaged we.
2546 g 28.1.4

2.3 Jgymvasindnwiwsnidi

2.4 nagnslunisantiunisivauiledyv/dedndavastinfnelude 2.3
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2.5 wnumssuiindnwuasansansinuluszes 59
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uNunITSUlnAnluszezan 5 U
Umsfinwn wangasusyn nangmsUIyayLen
SISy Srunufiay SISy Frnufiau
2558 40 - 10 -
2559 40 40 10 -
2560 40 40 10 10
2561 40 40 10 10
2562 40 40 10 10
2.6 qUUSZTUIUATULAY

Ysuuszanad (w.e.) 2558 2559 2560 2561 2562
JUYAAINg 9,000,000 9,000,000 10,000,000 10,000,000 11,000,000
UMY 9,000,000 10,000,000 11,000,000 11,000,000 12,000,000
JUANTEUANS 18,000,000 19,000,000 20,000,000 21,000,000 22,000,000

394 36,000,000 38,000,000 | 41,000,000 42,000,000 45,000,000

2.7 STUUNISANEN

LUUTUSOY haz/730913Nendnus

2.8 N15gUlaulein 51831 haTN15AMNZLUgUYIUNNIINYaY

Wulupudetiduuminerdemaluladasuis Sensfinsdudadinfnw we. 2550

P70 9 NFENBANTITT NS waznsieulouseIvn 98 24 nannuein1sleudy wasiieulau

8739

3. wangATHazanIsIdaeu
3.1 wANgMs
sEAuUTeYuIIn
WHY N WUU N 1: MTIeLieviinendnug

uunsinlitesenii 45 niheha
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WHU N KUY N 2: NISANEISI8ABILALANSIVLNNNINGITNUS
Fuumiheinlitesnin 45 nuleis

seauUIgugyten
WUU 1: n1sasesiievininendnus
WUU 1.1 Q’L{hﬁnmﬁwnwﬁnm%’uﬂ‘%mmﬁﬂw
PuunieAnlitesnin 60 wilehn
WUU 2: MsAnesieviuaznisiseiieviiineniinug
WUU 2.1 ;jdhﬁnmﬁwmsﬁnm%uﬂ%mﬁzyﬂm
uunieAnlitesnin 60 wilein
wuu 2.2 WninenflaunmsinentusSyyed (leshdew)

uumheinlitesnii 94 wuqeis

3.2 Tasea¥avdngns
seauUIgueurin
WHU N WU N 1: N15I8NBNINeTNUS
UnAnwndnwvTyyumdadalaen1sinideuagineinusaiu aelanisguaves
9197158NUS N Inendnus lifssawmedsussulusiedv wae115gRUsSneIneanusaiunse
o & a¢ v v = a Ao & = & 1 o a a & =~
wuzdnAnelmsnssuluuiesiedvnandukasduselosinoni1sviine anus e
o =2 ° vay v 1% & v a o ~ o | '8
UnAnwianuisatinuintaunldusslevlivanuidevesnulagiansddinnuuansglialas
unAnwavdesameiloussulundnanstidulidesndt 45 mihefn nangasnisAnwilile
Tanzdmiugnianuiiugiuaunluaivideinsanyikaraansauf uRanumenue e
daszle

WAL N WUV N 2: MSANENTIE3vIMaznsItesieinang dnus

FnAnwiidnwuigyrumdndinazinisdeusedrndoutunisiniiverinug lne
amzlsueulunginmunangashitesndt 24 mihefn wazamelowingrinuslidesnin
21 mihedn leefmhefnsulsidosndt 45 miehn Feaguldnsd

a v o

BLaRA lLiteenin 4 wdlein
A @en laitpenin 20 wlefs

Ineninusumtudn  lddesnin 21 wuaeha

a wva o o

o = A v o A 0 a4 v ¢l
‘L!ﬂﬁﬂ'l&?'ﬁ/]Lmqﬂﬂwqiu%aﬂgmﬁuaﬂqﬂmNau‘lsU %SWQQ‘UQ‘UWWWNQWLLuguqu@\‘i@'T‘ﬂqifJVl

USnw adiuaumsirindnwiameidsussulusedvvessesdulsanns iioiuaAuuLde

A}

[ o

YBINUFIUNIYINT waztinAnyiazdesdaundiumunaenuningdeimunniglunia

ANSANYILINASUSEU  NREUUILADINUANINTNANWN
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seAuUTeYsyLen
LUU 1: N15998NBINe1TNUS

wuu 1.1 JidrAnenaunisinentudsygyaln

v v

a a

UnfAnwndnuUsyanuladalagyinideuasinerdnusan  angldnisgua
19991971589 USn w1 Ine1dnus ldfesaszidoussuluseiviudenansdnusinwinerdnus
o o = v oy = a ado & d ¢ °o a a s A
annsakuzitndnwidnduteuluvisneinndlutezivselesdsdonsitine inus e
unAnwazanunsaiussendiunuidevewulagiani vdnansnsansiialvianzdmsu
vala = v = a va 1Y I\ a Y vl
AnsifuguRnInluavsensinwuazaiusauiRauiienuesedasela Inendnuily

wnun1sAnwlazdesaeuinquandiuuuasutaasudailsusiunieg nangasidnAnyides

a a Y] ) R% ! 1 a o o wva = o a
a\‘i'VlgL‘UEJULﬁ’EJ‘UTUWﬁﬂg@]iu?ﬂWU'lubLﬂJu@EJﬂ'l'] 60 Wu’lﬂﬂ@]aqvﬁ‘UNWQUﬂWiﬂﬂHWi%@UUimQJﬂIW

Y

1Y

D!

a a s a o a [ J 1 a
INYIUNUDA WS UTUTHA laideanin 60 wuLEAn

LUU 2: N1SANYIS1839asN1538 NN Inandnus

a IS

thdnwinAnuuinginuitaudnaziingGeunsivmeniunsivineinus
Tneisumbednlagaguiil
wuu 2.1 fidrAnunflaunsAnututiyyin
FvU9AY Taigl
Jvuden Lidfornidn 15 wuaedn

WentinusauiUudin  lidesndn 45 wihefa

wuu 2.2 fidAnwfisunisinunduliyaes (Aesition)
1TIAY lutownin 4 wihein
JLden laitloanin 30 nulwin
Weinusauinudin  lddesndy 60 viaefn
TnAnwwuu 2.2 iflanulszasdifisulouseivueseivildnednuanwdaly
syaududindne awnsansevilamnidndnuiladnwisnedainanunlussoziaildiiu 3 9
AeufiavdrAnwiluaneiimnssundssnauasssuunssuinns Jainfnwasdesduddeudie
Yoy sulouTeINMUTH UL INed v
219158 AUS vt mua i nAnwiluiuSnwidnsndSeuduindnulusesu
Useyeyes e ﬁu’qﬁLﬁaﬂummﬁuﬁugwﬂﬁﬁﬂﬁﬂm agalsfnusednivndnuidudindnw

amzleuneinsyauls ganeiarliviunAuainsauasmsd s ansane
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3.3 578799
3.3.1 zauUByyln
S8AVIVIAU WAU N LUV N 1: N15INaNINeITNUs

Taifls1eFvdenu

F1839T9AU WAL N WUU N 2: MIFnEevasnIsIseiavianefinud
572600 sziUgUITI 2(1-3-6)
(Research Methodology)
572601 dunuvndin@nyn 1 1(0-3-3)
(Graduate Seminar )
572602 @ununvadin@ne) 2 1(0-3-3)

(Graduate Seminar II)

332 szaulTgyeyien
57839109AU wuu 2.1 didhdnenaunsinedudyyiin

TaiflsneFvdenu

ARy wuv 2.2 fidiAnunflaunisinutuliyyed (Aushtien)
572600 suLU8UITIE 2(1-3-6)
(Research Methodology)
572601 @ununvadin@nen 1 1(0-3-3)
(Graduate Seminar 1)
572602 @ununvadinfnu 2 1(0-3-3)

(Graduate Seminar II)
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3.3.3 51939580

ume.2

o = = s = A o aw v o X v oa
Uﬂﬂﬂ‘ﬂqﬂﬂigaﬂﬂ‘ﬂgﬂﬂﬂqL‘WE]'V]']'J"U?Jﬂ']us[,@iu 4 ﬂq&l@]@lﬂu ATUIAINTIULNWATELRS

9115 ANUIAINTTULAT AIUAFINTIULATOING LAZAIUIAINTTUNISHAR Fzdatasnzilousauly

nauvvnuienantulitesndt 10 wihefn Nilsednlunguividenyseneuiie

521601

521602

521711

521712

521713

521714

521715

521716

521717

521721

521722

521723

521724

1 a 14

1. NAUIVINUIAINTINNBATUALDINT

q

ﬂ'ﬁ%l,ﬂi']%ﬁaﬂ'lﬂﬁillLﬂ%‘laﬂﬁﬂiﬂamﬂﬂiuag’@?%’ﬁ
(Engineering Analysis of Agricultural and Food Machinery)
ﬂ'ﬁ%LF"I?'WZﬁ%ﬂ?ﬂiiﬂﬂi%U'ﬂ‘Uﬂ'ﬁLL‘UigUﬂNﬂ?iLﬂ‘UmiLLa%@']W'ﬁ
(Engineering Analysis of Agricultural and Food Processing)
ﬂ?i@@ﬂLLUULﬂ%@ﬂﬁﬂiﬂﬁLﬂ“lﬂ@i%u%ﬁﬂ
(Advanced Agricultural Machinery Design)
NAAERTUDINIMULITIUUDNOUUNNAITNYAT
(Mechanics of Agricultural Off-road Vehicle)
waransaudmsunslawseufuiasnisnznediu
(Soil Dynamics in Tillage and Traction)
mié']’mmam‘%aﬁmﬂat,ﬂwm%uqq
(Advanced Agricultural Machinery Management)
ﬂ’ﬁami’]%ﬁﬂ’ﬁﬁqmu‘l@\iLﬂ%@ﬂ%ﬂiﬂam‘lﬂ@ﬁ
(Functional Analysis of Agricultural Machinery)
msUszgndliuuaamseindluiaiesinsnainuns
(Applied Mechatronics in Agricultural Machinery)
ﬂ'ﬁ@@ﬂLL‘UUﬂ’]TV]@aENLL@%‘V]@?{EJ‘ULﬂ%@\‘]{fﬂiﬂam@ﬁiuagaﬁﬁ’ﬁ
(Experimental and Testing Design of Agricultural and Food Machinery)
auﬁ’ﬁmﬁmmswﬁguqaéuaﬂi’a@mwmuazmms
(Advanced Engineering Properties of Agricultural and Food Materials)
weluladtugdlumsussgranannunauarems
(Advanced Technology in Agricultural and Food Product Packaging)
AmnssunszuIunsuUs UeIms
(Food Process Engineering)
AAINTTUATTUIUNITTINING IS

(Food Bioprocess Engineering)
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4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)



521725

521726

521731

521732

521733

521734

521735

521736

521737

521738

521741

521742

521743

521744

521745

521746

N9 Tanuuliyinansd S UNaNARNNEATLAZ 1NN

(Non-destructive Measurements for Agricultural and Food Product)

SmfmiillLLUiﬂﬂWWﬂﬁQﬂWﬁLﬁULﬁU?
(Post-harvest Process Engineering)
welulaBndanunaunutugs

(Advanced Renewable Energy Technology)
nsUsEynAlingaumsnsatds MU TUTUUN
(Appropriate Energy Application for Rural Community)
UANYIINNTHAANAIUY

(Pollution from Energy Production)
nsUsynalingauaIing

(Solar Energy Application)
weluladndseuanisiuii

(Energy Technology from Plant Qil)

wialulagniseusnendanululssiu

(Energy Conservation Technology in Industrial Plant)
wialulagufaginimn

(Biogas Technology)

wAlLlagNaNILNLONIUDE

(Energy Technology from Ethanol)

ABNNIAN LI AVN I AINTTUN BATHALDIVNS

(Computational Methods in Agricultural and Food Engineering)

aq &a ¢ o U a
Bl UABLAUNE S UIAINTTUNYATLALDINIS

(Finite Element Method for Agricultural and Food Engineering)

A1591899E0IUNITAUABADURILADSAINSUTLUUNIIFINTTU

(Computer Simulation for Engineering System)
ﬂ'ﬁ@f’]ﬂLL‘UULLaS?JLﬂ37$ﬁLLUUﬁWaﬁﬂmqﬂaﬁ3ﬂiﬁi~l

(Engineering Model Analysis and Design)

ANSANUIUATUNAAANSVDIINA ANNSUIAINTTUNEATLAZDINNS

(Computational Fluid Dynamics for Agricultural and Food Engineering)

MSIAANEUTUNUIAINTTUNBATUAYRINNT

(Instrumentation for Agricultural and Food Engineering)

ume.2

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)
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521747 SEUUAIUANNINIAINTTUINBATLALDIMNT 4(4-0-12)
(Control System in Agricultural and Food Engineering)

521751 miﬁﬂwﬁmwmﬁmmimLﬂWiLLazmmiﬁﬂu’uqq 4(4-0-12)
(Special Studies in Advanced Agricultural and Food Engineering)

521752 UizLﬁuﬁﬂmmﬁmﬂimLﬂwml,l,asmmﬂuﬁmﬂ’u 4(4-0-12)

(Current Issues in Agricultural and Food Engineering)

2. nguATIRIUIAINTINAL
tnAnwnUszasAvzameidoussuneivitunguivianinssuaiuinnit 8 niledn
Jgdesameileulsou 19391 524611 Usingnisalaneleudugs (Advanced Transport

Phenomena) hay 524622 3ﬂ?ﬂi‘§mﬂ§ﬁ§ﬂﬂmﬁ%}uq\‘1 (Advanced Chemical Reaction

Engineering) aliseiwitunguivisanssuaiusenausie
524611 Usingnisadangloudues 4(4-0-12)

(Advanced Transport Phenomena)
5264621 UVINAAMERTIAINTTULATTUES 4(4-0-12)

(Advanced Chemical Engineering Thermodynamics)

520622 Amnssuufzeuaidugs 4(4-0-12)
(Advanced Chemical Reaction Engineering)

524631 ‘ﬁmﬂ%ﬂﬁaLa%ﬁww%’ﬁmmmﬁ%uqa 4(4-0-12)
(Advanced Numerical Methods for Chemical Engineers)

524713 m'imsjmmm%fauuazmams%gugﬂ 3(3-0-9)
(Advanced Heat and Mass Transfer)

524714 mheUfURMIREMENNTLNTINeES 3(3-0-9)
(Diffusional Operations)

524715 NSEUIUNISHYNEANT 3(3-0-9)
(Separation Processes)

524716 wialuladideuniudunszi 3(3-0-9)
(Membrane Technology)

524717 ANTANKANAITWAZNITATILUUTIADY 3(3-0-9)
(Crystallization and Modeling)

524718 NS¥UIUNIYATUANT 3(3-0-9)

(Adsorption Process)
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524719 ASEUIUNNINAUANTVAERIAYIENBY 3(3-0-9)
(Multicomponent Distillation)

524722 QUUANAFNARSUDIATHAY 3(3-0-9)
(Thermodynamics of Mixtures)

524723 gamnamaniidsadfidesdu 3(3-0-9)
(Introduction to Statistical Thermodynamics)

524724 shietugamndimnssuufiseed 3(3-0-9)
(Advanced Topics in Chemical Reaction Engineering)

524725 ﬂ’liE]E]ﬂLL‘U‘UUﬁﬂSﬂjLﬂﬁLLazﬂ’liﬁﬁﬁmﬁLmﬂ%au 3(3-0-9)
(Reactor Design and Optimization)

524726 AfnssuUfnzenedes 3(3-0-9)
(Polymer Reaction Engineering)

524727 gamnamansiuuiunaulyle 3(3-0-9)
(Irreversible Thermodynamics)

524728 guuvwamanilisadfvesiiuiy 3(3-0-9)
(Statistical Thermodynamics of Surfaces)

524729 msinaesszauliianavedveiva 3(3-0-9)
(Molecular Simulation of Fluid)

524731 ﬂﬂ@ﬂ?ﬁ@%%ﬂ@ﬂﬁﬁ%%ﬂ%ﬂ’lﬂﬁLﬂﬁ 3(3-0-9)
(Advanced Mathematics for Chemical Engineers)

524732 N159718894AATAIULUUATEUIUNITNINIAINTTULAL 3(3-0-9)
(Modeling and Simulation in Chemical Engineering

524733 NN98NKUUNTEUIUNITNIEAENNTTULAL 3(3-0-9)
(Industrial Chemical Process Design)

524734 m'imﬂﬁL‘Vim3amﬁqmmmzmumimﬂLﬂﬁ 3(3-0-9)
(Chemical Process Optimization)

524735 ﬂ’]iﬂ’J‘U@@Jﬂiz‘U’JuﬂﬁMNLﬂﬁ%u@ﬂ 3(3-0-9)
(Advanced Chemical Process Control)

524736 NSATUANNTEUIUNSLUUNANEAILUS 3(3-0-9)
(Multivariable Process Control)

524737 MIANHUUNITNARBILALNITIATIZYITOLA 3(3-0-9)

(Design of Experiments and Data Analysis)
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524742

524743

524744

524746

524747

524751

524761

524762

524763

524764

524771

524772

524773

524774

524775

NTEUIUNITHUTANINLIATINN

(Biomass Conversion Processes)
NIEUIUNNSTLUTANNLAATTTUYIR

(Natural Gas Processing)
wialulagnsuUsanIna Uiy

(Coal Conversion Technology)

o N lrdldmsuimansiad

(Principles of Combustion for Chemical Engineers)
NFINNIIAUNANUFMTUIAINTLAL

(Energy Management for Chemical Engineers)
MTAATIEN ATUTELU tagnstesduaninsunsie
TUNIEUINNTNIQAAMNTTULAL

(Hazard Analysis, Assessment and Prevention
in Chemical Process Industries)
N19918D9TEUUNNTININ

(Modeling of Biological System)
N130eNkUUUNIAITINIMN

(Bioreactor Design)

wialulagnsngdn

(Fermentation Technology)
NIZUIUNITUENNNTININ

(Bioseparation Processes)
Usngnsaituiaduia

(Interfacial Phenomena)
wialulagaun1nazeod

(Aerosol Technology)
NSAIUANNTEUIUNTAANTOU

(Corrosion Control)

Arnsuadllii

(Electrochemical Engineering)

AEEH AR

(Advanced Powder Processing)

20
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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)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)



524781

524782

524783

524784

524785

524786

524811

524812

524813

524821

524891

524892

524896

524897

525600

nIzUIUNITNNULnTAe

(Petroleum Processing)

nIsUIUNINanasUlnsall

(Petrochemical Manufacturing Processes)
\iiveanszuIunsldFLIsURATen

(Chemistry of Catalytic Processes)
NILUIUNTIUATEIITNUS

(Heterogeneous Catalysis)
Bnsesnuuulugnamnssulinsdey

(Design Method in Petroleum Industry)
’nseenuutlugaamnssutingad

(Design Method in Petrochemical Industry)
nsbannaludanssuedl

(Multi-Phase Flow in Chemical Engineering)
‘WaFHE‘W]’BETJ@ﬂlMa%uQQﬁWM%IU%ﬁ?ﬂiLﬂﬁ

(Advanced Fluid Mechanics for Chemical Engineers)
naenansvedlnatuilndeudmsuicmnsail
(Non-Newtonian Fluid Mechanics for Chemical Engineers)
shietugemnsgammanmanimnssuiad

(Advanced Topics in Chemical Engineering Thermodynamics)
ﬁa%’a%uqamﬁmmmmﬁ

(Advanced Topics in Chemical Engineering)
Fosfnamzdmnssued

(Selected Topics in Chemical Engineering)
NANEUUNINLAENIIFINTTULAL

(Special Problems in Chemical Engineering)
MUaAnYBaTENINIAINTIULAL

(Independent Study in Chemical Engineering)

3. NFUAIYIIUIAINTIUATINA
AdlnAaRsTUgdmSUIMNTIIATONA 1

(Advanced Mechanical Engineering Mathematics 1)

ume.2

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)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3 BUILNR

3 UUIYAR

4(4-0-12)
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525601

525602

525603

525610

525611

525612

525613

525614

525615

525616

525617

525618

525620

525621

525622

525623

ANAANANTTUGIEMTUIMNTTNATRING 2
(Advanced Mechanical Engineering Mathematics 1)
seileuTadaiiavtugadmiuimnssuesens

(Advanced Nuemerical Method for Mechanical Engineering)

namansasiiodeios
(Continuum Mechanics)
NouN1sUAEU

(Theory of Elasticity)
NTIATIZAALAULTIAIUI
(Analytical Stress Analysis)
N1TIATILAANUAUTIUGURNS
(Experimental Stress Analysis)
VW NITHANIN

(Fracture Mechanics)

[y

Ianuiznau

(Composite Materials)
NI GRGEEN

(Theory of Plasticity)

VB ToHULaZLUADNUNS
(Theory of Plate and Shell)
NAAARSTININ

(Biomechanics)

ANTIATIZAAULTILTIAZ AULALTUNITUSTYNA

(Advanced Strength and Applied Stress Analysis)

namaniveslvatugs
(Advanced Fluid Dynamics)
mslawuuduln
(Turbulent Flow)
nslualuusa@ale
(Compressible Flow)
nslanatsanIuy

(Multiphase Flow)

ume.2

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)
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525624

525625

525630

525631

525632

525633

525634

525635

525636

525637

525638

525639

525640

525650

525651

525652

Ns9RNLULLATsINTNavedlna
(Design of Fluid Machinery)
AUTTOULNIUNY

(Gas Turbine Performance)

MsUIazNITUNSIEANS DU

(Conduction and Radiation Heat Transfer)
mimmm%’auuasmiﬁwmma%uqa

(Advanced Convection Heat and Mass Transfer)
miﬁﬁm’mLgml,azmw%’ummﬂ%uzjﬂ

(Advanced Refrigeration and Air Conditioning)
miaamwmwuqmwmw%ugﬂ

(Advanced Thermal System Design)

A bgl

(Combustion)

wialulaglulefiwa

(Biodiesel Technology)

MsAsugUndany

(Energy Conversion)
WASULED 1 TInguaz NSl

(Solar Energy and Their Applications)
nskAnLarN1SIINSNIUNALY

(Renewable Energy Production and Applications)

PRI ULAUT AL

(Appropriate Energy)

LAATINTNLALLENIUDA

(Biogas and Ethanol)
WAFANTIAINTTUIUES

(Advanced Engineering Dynamics)
mséibummasﬁguqa

(Advanced Mechanical Vibration)
NaAAATIZUY

(System Dynamics)
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(Sensors and Transducers)
525654 LUAAYTOUNG
(Mechatronics)
525655 msvAunganfigndniuimnsiaieana
(Optimization for Mechanical Engineer)
525656 msduasiioulasasna
(Structural Vibration)
525657 NuTeUUTAEY
(Linear Systems Theory)
525658 n13UszenAnIsAUANLUUlILTREY
(Applied Non-linear Control)
525659 S¥UURINALALNNTATUAL
(Digital System and Control)
525660 M13USEYNANISAIUANLUUMNEALTIAN
(Applied Optimal Control)
525661 N13UsENAkaENITEaNLUUTEUUAIUAY

(Control System Design and Application)

525662 N1SATUANYILEUA
(Robotics Control)
525664 N15RTINTUNITUOINILADUNIADS
(Image Processing and Computer Vision)
525666 WarnanskaznIsAIuANNTUY
(Flight Dynamics and Control)
525668 syuudLaInaleiuayAIuAL
(Embedded System and Control)
525669 ﬁzwmuqumuauﬁ%uqa
(Advanced Automotive Control System)
525670 NMseonkuuLaznsHanlasltrouiinnestae
(CAD/CAM)
525671 Uyayrusehvg

(Artificial Intelligence)
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(Computational Fluid Dynamics)
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(Finite Element Method for Mechanical Engineering 1)
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(Finite Element Method for Mechanical Engineering 1)

525684 Msnaesnadutiy 4(4-0-12)
(Turbulence Modeling)

525687 mslasginuimnssudugdagldnoufiunedde 4(4-0-12)
(Advanced Computer Aided Engineering)
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(Mechanical Engineering Experimental Design)

525691 ﬂﬂi@ﬂﬁﬁ@%%is@ﬁﬁ%%’ﬁﬂ%ﬁyLﬂéaaﬂa 3 4(4-0-12)
(Advanced Mechanical Engineering Mathematics lI)
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(Advanced Special Problems in Mechanical Engineering 1)
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(Advanced Special Problems in Mechanical Engineering II)

525694 wiAlulaBiugasimnssneiena 1 4(4-0-12)
(Advanced Technology in Mechanical Engineering 1)

525695 mAlulaBdugemalemnssuaiona 2 4(4-0-12)

(Advanced Technology in Mechanical Engineering i)
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535601 aﬁﬁ%uqaﬁm%’uimmiumiwﬁm 4(4-0-2)
(Advanced Statistics for Manufacturing Engineering)
535602 gun1sAIuALlugnaInnTsy 4(4-0-12)
(Industrial Control Theory)
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(Experimental Statistics for Manufacturing Engineering)
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(Technical Presentation)

25



535721

535722

535723

535724

535725
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535727

535728

535729

535730

535731
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535733

535734

535735

535736

N15IANTITNITNES

(Manufacturing Management)
nseenuUUHAnS Lz LU ITede

(Product Design and Reliability)

NN NAULUUNEAS U

(Product Prototyping)
faqmademnssutugaiaznislda

(Advanced Engineering Materials and Applications)
welulaguazn1sinszsidan

(Material Technology and Analysis)
ﬂssmumiwﬁmsﬁ’juqa

(Advanced Manufacturing Processes)
AFDDNLUUNTZUIUNITHAR

(Manufacturing Process Design)
MseenkUUien1sNERLazNsUsENDY

(Design for Manufacturing and Assembly )
NN59DALUUNITNAABY

(Design of Experiment)
ﬂﬁi’mt,asmiﬁmumﬁq%’juqa

(Advanced Dimensioning and Metrology)
mslemeimuudausiuageududunisussnd
(Advanced Strength and Applied Stress Analysis)

520U Il U R UNE NS UAFINTTUNISHAR

(Finite Element Method for Manufacturing Engineering)
M3UsTgNARaNiamo Tt tugIluNITIAT L AU

(Advanced Computer Aided Engineering for Strength Analysis)

NAAANSVDILNALTIAIUIUA NS UIFINTTUNITHAR

(Computational Fluid Dynamics for Manufacturing Engineering)

NFIATIRNTENLNANILTOULAZLA
(Analysis of Heat and Mass Transfer)
nseusnEnaaulunszuINNITHER

(Energy Conservation in Manufacturing Processing)
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NTIATIEATLATYFAIANTAIMTULATINUAIUNTHE
(Economic Analysis for Manufacturing Project)
n1sfndulaienisuas

(Decision Making for Manufacturing)

I
v

ﬂigmﬁLﬂ‘wéﬁumsaaﬂLLUULﬁaﬂﬁmﬁmﬁuuqa 1
(Special Problems in Advanced Design for Manufacturing 1)
ﬂigmﬁLﬂ‘wéﬁumsaaﬂLLUULﬁamimﬁm%UQﬂ 2
(Special Problems in Advanced Design for Manufacturing I1)
wAllaBdugaiunmseeniuuiiionsude 1
(Advanced Technology in Design for Manufacturing 1)
wAllaBfugadunsesnuuuiiionsndn 2
(Advanced Technology in Design for Manufacturing Il)
Msuesiuvena3asinsdnsunsEUIUNNTHER
(Machine Vision for Manufacturing System)
M3aseiiadednsdrludflunsyuiunisudn
(Automated Manufacturing System Analysis)
wuwesfldimilugnamnssy

(Industrial Sensor Technology)
wialulagigunsalaiuny

(Controller Technology)

weluladnstuindou

(Drive Technology)

1UsunTy LabVIEW dususeuudnlugl@

(LabVIEW for Automation Systems)
aruilossudususus

(Introduction to Robotics)

walulagdugveaniasdnsdnluifiiienisuan

(Advanced Technology in Automated Manufacturing System)

N1590NLULKALIATILATIMINTsUlngldraufIma st IETUgs

(Advanced Computer-Aided Design and Engineering)
nskanuavnseanwuulagldnauiamesiieTugs

(Advanced Computer-Aided Design and Manufacturing)

ume.2

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

4(4-0-12)

27



535761

535762

535763

535764

535771

535772

535773

535774

535781

535782

535783

535784

521901

524898

525900

535791

nsUszendansnanlagldmauiinnesyietuas

(Advanced Computer-Aided Manufacturing Applications)

nsuszgndldnauinmestugsdmiusud

(Computer Integrated Manufacturing for Robotics)
ﬂ?iﬂi%&;ﬂ(ﬁuﬁxﬂﬂiﬁlaﬂLL‘U‘l.JiB‘U‘Uﬂ'J‘UF’}JJWNQG]?ITMF]??&I
(Industrial Control System Design and Application)
ﬂ?iﬂ?U@ﬂJi%UU%ﬂQﬂ

(Advanced Control Systems)
Joiauiuiedosindmludfidugs 1

(Special Problems in Advanced Automation System )
ﬂ@wwﬁLﬁwﬁ’]uLﬂ‘%aﬁﬂié’mﬁasﬁguga 2

(Special Problems in Advanced Automation System 1)
L%ﬂiuiaEsﬁguqﬁmLﬂ‘%m%’ﬂié’miuﬁ@ 1

(Advanced Technology in Automation System )
weluladtugeiueiosinssnluifi 2

(Advanced Technology in Automation System II)
N9LUILNTULTILEY

(Linear Programming)
mimmam%sﬁgugaﬁm%’u%aﬂiimmimém

(Advanced Mathematics for Manufacturing Engineering)

szileulsAunaidvariugEdniuimnssunngs

(Advanced Numerical Method for Manufacturing Engineering)

MIMAMMINEauand msUIAINTNITNER

(Optimization for Manufacturing Engineer)

ngNABIENAIANY

ANNAVUNNANEINTUIAINTNUATHALDINNT

(Graduate Cooperative Education for Agricultural and Food Engineers)

ANNAVUTAANANSUIAINTLAL

(Graduate Cooperative Education for Chemical Engineers)

ANNAUUTNANEIANNSUIAINSLATDINA

(Graduate Cooperative Education for Mechanical Engineers)

AVNAANWIU UNHANYAMSTUIFINTNNTHAS

(Graduate Cooperative Education for Manufacturing Engineers)
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572700 Ang1dnusuUugie wuu n 2 21 denn
(Master Thesis Scheme A2)

572701 Angriwusumdugia oy n 1 45 ndena
(Master Thesis Scheme A1)

572800 neinusnufUudia vy 2.1 45 viefin
(Doctoral Thesis Scheme 2.1)

572801 Ineniinusauiadin wuu 1.1 60 nuaEnn

(Doctoral Thesis Scheme 1.1)
572802 AneinusnuUndin wuy 2.2 94 miefin

(Doctoral Thesis Scheme 2.2)
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1. 5A. ATy Insauysel * Ph.D. (Mechanical Engineering),
Old Dominion University, U.S.A., 2529
M.Sc. (Mechanical Engineering), University of Michigan
Ann Arbor, U.S.A., 2522
.U, (rnssuaienalse), lsudouweise, 2520
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University, U.S.A., 2529
M.App.Sc. (Chemical Engineering), The University of
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3. WA A5.358ANG LAAES LS * Ph.D. (Food Science), Rutgers, the State University of
New Jersey, US.A, 2544
M.S. (Packaging), Michigan State University, U.S.A., 2540
WU, (MAlAENTUTIY), ITINEIRENENTANERNS, 2535
4. Asst. Prof. Dr.Boris Golman D.Eng. (Material Science & Engineering), Hokkaidao
University, Japan, 2541
M.Eng. (Chemical Environmental Engineering), Kitami
Institute of Chemical Technology, Russia, 2537
B.E. (Chemical Engineering), D.Mendeleyev university of
Chemical Technology, Russia, 2526
5. WAl A3 91918y Ph.D. (Agricultural and Forest Engineering), University
of Tsukuba, Japan, 2544
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MU, (NYATNAISIU), UNINYIBLLNWATANERNS, 2537
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Ph.D. (Chemical Engineering), Lehigh University,
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(Soil Dynamics in Tillage and Traction)
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(Functional Analysis of Agricultural Machinery)
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(Experimental and Testing Design of Agricultural and Food Machinery)
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(Advanced Engineering Properties of Agricultural and Food Materials)
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6. UINTFIUNWATVINGWALNTUTEAUANNINDINS (a Faluy)
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UAD.2

521725 Ansiauuulidvinangdnsunanannuaswaza1uIs 4(4-0-12)
(Non-destructive Measurements for Agricultural and Food Product)
Roule: Tneanuiuseuvesanuidan
UURNIINIEAIN FIUAEANT ATURUILUY NISURSIEBUNTUIALNG TIARLSUUNLUANLS
TYUUUG NITATTULAN LaS Lazdans lolnduomanannunsuaze1ins AMNEUNUSsenIauUn
nenenniuaniinisaisinewessandnnuasiazemns gunsaliiBnsmaimnssunuulsl
anedmiunsUSEIUAMAMKANAAINYASTLAYINNS

GRIGENEREENR)

1. auURANI9NIEAIN @IUAIERS AIUAUILLY VDIHANARLNEATUALDINNT (6 F3lu9)
2. autRNISWNS @B uNLInlndveIHaNEANYATLAY 1S (6 F3lu9)
3. AuURATILAAESUUNIUANLS YL ULTVBINANERLNEATLAYDINIS (6 F7laa)
4. guURNIINTELNNUDINANAMNYATUALDINS (6 F7laa)
5. @uUAN LA UDINANEANEATLAZDINNT 6 SZ'f”Jim)
6. auURoaNIIUNNdUDINANANLNEATULATDIANT (6 F7l314)
7. ANNAURUSTEMINNENURNIINENNLALESTINYIVDINARARNEATUA 81T (6 F7laa)
8. gUnsnil#Bnsmadmnssunuulivhangdmiunsussiuganmn (6 a9

NANARLNYATLAZDINIT

521726 AANTIUWUTANTNNEINSIAULTREA 4(4-0-12)
(Post-harvest Process Engineering)
Roule: Tnearuiureuvesanvian
miqzyL?ﬂmaamamammwmﬁauuawé’mmﬁuLﬁm NaNIAINTTULUTANINUAINSLAY
Ag7 @338 Anemdaiuiioivemananinuas a3dUIzNaUAMNMYBINARARINYATLAEITN15TR
nsTANare1n a1seauseudiaranlunandanuns n1sianaduriufindanisiuien
nszUAUMSHEINSiuREIsaziunuSyfiv nssuiunsudinisiiuieoainuaznals nanaseld

waznshuselevy
17lAT9TI837)
1. MIgeyduvaamanannunsnausazndinIsiiude (2 Fla9)
v a (v @ r.:l' 1Y)
2. MaNIFINTSUBUTANINAGINITHAULNEN (2 Fla9)
3. A3 ANUIMAINITAULALIVDINANARLN AT (@ Fl19)
4. 99AUTENDUANNINVDINANGAN BATLALNITIA (4 F3a)
5. ASYINANUALDIANANAALN YA S (@ Fla)
6. ANSEANUSoUArANlUNANARLNYAT (@ FL31)
o I3 v a [ =3 ﬂ:l
7. MSYNANUEUNUANAINTSINU (@ TFl19)
[ < a 2 o o A )
8. ATEUIUMIUSINISIUAEILeZIAUSAYS YNy (10 Tla9)
9. ATTUAUNTUAINISHAULAEENLAZNALYT (10 L)
10. nawassloaznsituselovy (4 Fl31)
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UAD.2

521731 waluladndenunaunutugs 4(4-0-12)
(Advanced Renewable Energy Technology)
Feuly: TnsanuiiureuvesauTin
WMEMINEINTNAIUNALIY nAlulagnsdIndsunaLuinlgInIgeg1seaudag
fuge mslindsuainuaserfing Fana thifufiy leviues au edu uazarwdouanliiu
Usgansnmlunslindsnuuazmsinfundsommaunulily maluladndsmunaunudlisandu
yielimaunundsnmiluzuuuuund seuundinusmssnissruuildidomasunfuasiilindann
nauny nagnstunisnsequlildndsnunaunulusuian

1AlATITIE7
1. UREINSNEININAIUNALNY (@ F9la9)
2. weluladmaimdsnunaunusnldannisesneieauiisiugs (a Flag)
3. mslm§nuanuasenfing Tauna unduiiy wuea au AdY

wagANSauNLAfUY (16 F71314)
4. UsgansSamlunsldndanusazmsiniundsanunawnulily (8 F7laa)
5. alulagndsnunaunuildsuiunielinaunundsnuluguuuuun (4 FTa)
6. STUUNSINUTILTEIIsT UL deiasUnAuasildndanunauny (6 F7laa)
7. nagnstumsnszdulildnasnunaunuluaues (6 F7l314)
521732 A15UsZENA INSUMNIZANE T UYNTUTUUN 4(4-0-12)

(Appropriate Energy Application for Rural Community)
Fouly: Tneanundiuseuvesanuiiv

WaUAN L 07U LAEWARIUTINIANITINYATA ) Feowmdader niseonuuum
duileUszviiandanu msuanndanuainyadad Tssdnandsimuingen winunmeingdiio
NMTDUMTINANAANYAT SEUUNENUeEed i ulainunInTseges n&nnI1suarAIUFeInIs

NHNUYBITEUUNEATLUUNDLAEIRATULUINTETIUANS

1mlA3I5I8377

1. wasuanlll 81U wagdinuIanIsnNYRIeAIee) (8 Hla)
2. WewduTen (@ F7la9)
3. psoenuUUMEUBUsEndand Y (@ F9Ta4)
4. MINAANAIUINYAHRT (8 F7la4)
5. Tsednsndsnuivunngen (@ F9l319)
6. WEIULAIDITNSIDNITO UL INaNARLN YRS (8 F7la4)
7. sruundinuesediduiieinensnsseges (8 F7laa)
8. MANNITHAYAIUABINITNANUVDITTUULNHATLUUNDLAEIMIULUINTESIIAS (@ F7Ta4)

n-12



UAD.2

521733 wAaWYIINAITNAANSIIY 4(4-0-12)
(Pollution from Energy Production)
Foule: Tneanuiureuvesanvian
NaNuylnmg 9 NNSHAANE U T DINE SIS 1 NANTENUADAWINGDY
LAY YE LL‘U’J‘VlNUiiLVHLLmGULLaSﬁ’JUﬂN{jinWmaﬁ‘Hmﬁ’]ﬁ?u nQuaneifefuNafiy nan g

U UNANSENUFDEILINADL

1AlA59518377

1. uaﬂwﬁwﬁmqmamam%mwé’mméﬁaL%aLwaﬂﬂizmmi’m (8 Hla)
2. wansznuAeduwIndey (6 Hla)
3. WansEVusAaNywd (6 Hlu9)
4. WUIMNUTIIN WA LY LLazmuauﬁfymmaﬂwmmﬁgu (8 Hla)
5 ﬂgmmwaLﬁaaﬁUﬂwsﬂaU@mmaﬁw (8 4lu9)
6. wanmsUszliuransznusedIndon (12 Fla)
521734 A15UszENA lWaIULEIRTing 4(4-0-12)

(Solar Energy Application)
Rouly: Tnvanadiugeuvesanviin

ANWULITINYNINYDILAIDITNY dnwuzve wate1indlulszimdalnauazlan dnenin
YRINANUINUARINNY NTEgloundsnuINLasinglusuiuug 9 wWu nszuumsinle
hawmda nsaneleusnnuiou nmsaneleulnessuulansaunaieting L ufu ANUmNEaLYDs
N3l URINENYzIeULUUNITENElaUNE U NITOURTINISINYAT NSHNNULAENITAE
HARAANGINUETFUY NTIATIZVIAIUANYY
1A7lA59578397
1. anwazenennvenasoing Tuuszmalnouazlan (@ F3la)

ANYNINYDINAIIUINNLAIDTINE

2. A5a8lauNaIIUNLENDIAnglae nsruiunsiilaliawmda (8 F7laa)
3. N5AUloUNEIIUAIETEUULTIAINS DU (8 F7laq)
4. msanelaunasnulnesruuUastauLasafing (@ F9Ta4)
5. AnvInganveensldumuEnyurvesgULuUNTaelaunaN (8 F9la4)
6. NITOULAINITLNGEAT (8 F7laa)
7. nsfnfiukaznseenananndsudigszuy (@ F9Ta4)
8. MIIATILYIANUANYY (a Faluy)
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UAD.2

521735 WMAMIAgNA9IUINUINUNY 4(4-0-12)
(Energy Technology from Plant Qil)
[auly: TneAnuiiuyeuveauIan

2995830 veUTUNY AuAnvaENIINIEAINLAzLATl AEN BT ULTRINEY

v v
o w A

nsrUIUMISHARTURTINivdTuelafie 9 nisvilaludnuaesng o Wy nsieames n1sgu
fou n13vhdTadtndu WWudu nsnsninanududemds manauiudomddu audnyaenIs
wlud wansenuResruUNMTHIlMILazsruuTIiNeIdes n1sUsuAIoeudlanTalguniiy

=) ¥ 1 = a a ¥ ¥ %2’ v A
Walaaegradiuse@nsnn mm@mnmmmﬂwmuwm

1AlATITIE37

1. 29957 nvessiuity (@ F9la9)
2. Aaduzsmeauaziadvenisufiviang q (a Flag)
3 Qmé’ﬂwmsmwmﬁuﬁamaq (a 4lu9)
4. nszwaumsHamsuivaniistueiasie (4 Fla9)
5. msvilaludnualzang o (8 1)
6. msnTainaududomas (@ F9la9)
7. mswaufudonaay (@ F9la9)
8. AMANWAENITIN bl (a Faluy)
9. mansEnuseszUUNSEln ez sEUUT A Te (@ F9la9)
10. msUSuiAdessuilanunsaldintiuiieldedstiuseavsnm (@ F9Ta4)
11, arwidumuyaansldituiio (a Fla9)
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UAD.2

521736 walulagnisaysnynasnululseu 4(4-0-12)
(Energy Conservation Technology in Industrial Plant)
Feuly: TnsanuiiureuvesauTin
anwaznsldndenululssy gunsaindanulssaneig 9 Tulsanu msagidendeu
Tusguu UsganSnmgunsaluasUseananImssuunaany NMIBoANNaNIY LATUFAERSNENIY
Tulseanu welulafluniseydnendanu ngmneiifsfuniseydnumdsailulsanu uleue na
gS 1mIN15 wardsns lunislindsnululsanuegrafivssdnsam

lAgTIEI

1. anwamsldndsnululsany (8 Hlu9)
2. gunsalndanulsznneing 9 Tulsanu (8 4lu9)
3. msgadendanulussuy (a Flag)
4. UsyAnSameunsnluasUseAnSamssuuna ey (a Faluy)
5. N1SORANNAIIY (a Faluy)
6. WsugrnansnaInululsu (a Faluy)
7. welulaglunseysnyndsanu (a 4lu9)
8. ngmneiAgaiumssyintndsnululssny (a #lu9)
9. uleuy Nagns w1msn1s wardan1s lunsldndsaululssanu (8 Faluy)

pg19ilUsEANS AN
521737 walulagufaanw 4(4-0-12)

(Biogas Technology)
Reuly: Tngeufiureuvesaunin

dnuaugreadslsznndng 4 anlsanugraivnssuussianeig o laglanigogieds
159UgATNTTUNEATLALITIUMUTIURIMT ANAIMIEIUYeands winnsienlsany
N35U3swaTNITUINNISHAARAETINNAINVBRds n19t3eUAsen mslduseleviuasnisuntngns

andsannIsranuiatinn auautinududomdmeuis

1AlATITI8397

1. anvaevaadeussianens 9 31nlseugnaInnsInUsEnnea o (6 F7la4)
2. ANAITVNANANUVBIVDIEE (a 4lu9)
3. viannsiaenlseenu (6 F7la14)
4. AFINIBUATNTTUIUNSHARLAGTININAINVDUEY (12 $9la14)
5. Mseufisen (8 Hala)
6. NSLEUsElETULALNISUIURENIANAINIINNITRERLAETINN (8 F7laq)
7. aantienududomdweufadinm (a 4lu9)

N-15



UAD.2

521738 wAluladWawIUNENIUE 4(4-0-12)
(Energy Technology from Ethanol)
Reulv: Tagenfiureuresanunin
ANBAENINNIEAINLALLATIVDHENIUDA NTEUIUNITUALNTTUITNTHAALDURAINTAR
Fanasne q il sgdniuanaznsandldaeluniandn maseuiisen msldusslowd uas

n15Urdnvendeainnisndnieniuea ANANNUYEINITNER AnautRaululen A1ved

LONUBA

1AlAsIsIeTY)

1. SNEMENINNIEANLALLALUDLENIUEA (@ F9la9)
2. NIPUIUNIIHALNTINITNTHENBVIUEAIINTANTINIAM 9 (8 F7laa)
3. msiinussavsnauaznisanalddielunisudn (10 91314)
4. nsIufisen (8 Falug)
5. MskUseloviuazn1sUrUnveadsannIsHanenIues (8 F7laq)
6. AUANNUYBINTHER (a Flag)
7 QmamﬁﬁmmLﬂuv‘?ﬁyamﬁwmwmuaa (6 F7laa)
521741 ASNSATUIULTIANATNIIAINITUNEATUAZDINNS 4(4-0-12)

(Computational Methods in Agricultural and Food Engineering)
Fouly: Tneanundiuseuvesanuiiv

ASMIAINBUYBIENNTTUEY 19U N1SUUAINAULNATNE N1sanANIGliea 35015009
waneslsy 33nsnseingn mameneuvesaunsliiiudadu wu sumsieads 3ansnsein
$1 NM5USELAUARANGTA NMSALIMMANIIZALATINMDSaZaT W F5REs nsudasunsng
n15UsERaA e dunagisn1sussataualugie MIIAINeUTDIENNITOYILS W F5eauIaRs

Biue-nm nswdaslizes msldlusinsurauiimesiewn Uy mnIdimnssununsuazeIvns

GRIGEREREELN)

1. NSUIAINDUVBIAUNITITILEY (8 7laa)
2. Msmmmeuvesaunisliidudadu (8 F7laa)
3. MSANUIIANIZIILALLINADTLANZA (@ $91319)
4. msUszanaailendusazIsn1suseunaa lugag (8 7laa)
5. NSMIANNBUYBIALNITBYNRUS (12 Fla)
6. nMslUsunsuABLTImediont Y mmalmnssunuaswaye1ms (8 F3lu)
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UAD.2

521742 lWluddiatuuidusuIAINsSUNEASLAZDIANS 4(4-0-12)
(Finite Element Method for Agricultural and Food Engineering)
Foule: Tneanuiureuvesanvian
Funsuveisnicdilluddiauudt Heidunisuszaranieludmsulnludsiawus
aumsluddiamuvidmsudamiuvendsiuvudadusarlifudadu ssuunamans ms

g1emaANuTauLarNITIATIENITive NsUssendldgansiuisinluddiauunlunuienssy

INEAITUAZDINS

1MlATITI8I7)

1. Amsmuwiaddsdaaanaznisasisaunisinlundiamus (6 Hl4)
2. Wengunisuszanaunigludmsulnluddiawun (8 Hla9)
3. Whluddiamwidmsulgmuesds (10 92la)
4. WhiluAdamundmsussuunamans (10 Talu)
5. hluddamuidmsulaymvedlnanaznisaremainuiou (10 92l39)
6. mMsUszyndldreanyiwisinluddiamuilunuimnssuinensiage1ms (CRIPIEN)
521743 N1591A8980TUNITAIRIEADUNAADIAINSUTZTUUNIIAINTTY 4(4-0-12)

(Computer Simulation for Engineering System)
Feulu: Tnsenuiureuvesavin

nsPaesEnIuNTaliEABNTIMeT TeULALYBULIATDITEUU MIAMUALUUTIABTS
adinAans n1sulasfeyavenuuiiaesaunisnensalilusia TuneuiBuasmadanisuiilym
msulasdoyavamatilianuuuitasadusia msnsavaeumugnies wazn1sUsuALsiug

YDINAGNG N1INABIFNIUNITUNITLUVIFINTTUNYATUALBIANS

1AlA3I5I8377

1. N1591809EIUNITUAIEABLNILADS (@ F9Ta4)
2. QUULaYIBUIAYBITLUY (@ F9l319)
3. NISMAUALUUINADITIAAAERNS (8 F7laq)
4. nswUaadeyavesiuudiassaunisnensalidusia (@ F3l39)
5. fupeuituazmaiiansudUaym (8 1)
6. msuvasteyavomaiildanuuudiasadusia (4 FTa9)
7. MINTINABUANYNABY UarNITUTUANLULLEIVBINAANT (@ F3lu9)
8. N1591889ENTUNITAINIITEULIAINTTUNEATUALDINNT (12 $91a14)
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UAD.2

521744 A1599NLUULALIATIRLUUIIADMNIIAINGTH 4(4-0-12)
(Engineering Model Analysis and Design)
Reuly: Tnsanuiiiurouvesau v
N15ATIZILR AUNITAULUY VQUHVOIFIUUY FIkuUTings s stndailou uasvlinl
wilou aunsnensal MaUsegndfueIesdnsnainunsuazems wartlymdu q Afeadestu

AAINTTUNWHTLAZDINNT

1AlATITIE37

1. MTIATIEVER (@ F3lu9)
2. AUATAULUY (@ F9la9)
3. VUHURIRILUY MLUUTTEne3 wialndou wasylalimilou (a Faluy)
4. @unswense (@ F91319)
5 mﬁﬂﬁzqﬂﬁﬁ’mﬂ%ﬁmﬂamwmuasmms (16 F3lu9)
6. Yoy q Mieadesfuimnssununsuazemis (16 3lu9)
521745 NNSATUIUAIUNAAIENIVRIINAAINSUIAINTTUNUATUAZDINIS 4(4-0-12)

(Computational Fluid Dynamics for Agricultural and Food Engineering)
Feuly: Tasaufiuveuvesauiin
FsAwadsinavuaraunsigseyiusdesveslymiunamanivedivawasnis
anewmauieu BhiluddiawurivasSinludieaqudmsudyrinamiansveslunauaznisany

WANTOULUUANG 7 nsUszendldgenyiuisnisAuiaiunaransvedlnaluaiaingsy

INYATLALEINT

lATITIETY)

1. FeNsAmuaneiaviazaunsiieyiusgasvainisiva (8 Hlu9)
2. Bhluddawuidwmsunisananunamansvadlia (12 $la)
3. FhiludeagudmiunisAuumunacmansvasiva (12 Flas)
4. dgmnmsivaluunila (12 Fla9)
5. M3vszenaldreniiuisnisAulIumunamansvaslvg (a 4lu9)

U UIAINTSUNEATLALBINNS
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UAD.2

521746 AMSINANEMTUNMUIAINITTUNYATUATINNS 4(4-0-12)
(Instrumentation for Agricultural and Food Engineering)
Feuly: TnoauiiureuvesauTin
nged) Inswazinaianisin nsudana nsvenedyaia nsNUdygIa NTLERING
faRdnoauarourfen madoudyyrudituasuiunediienismunuiazivioys gunsal

AuAy NMsUsEENAldluNuImNITINEATLAY IS

1A1lATITIETY)

1. M) F/Nsuasmatianisin (6 Falug)
2. MsuUana (6 Hl319)
3. ASUUIYEI (6 Hla)
4. mshudaane (6 F3la)
5. MSLARIKATIRINDALATEUEeN (6 Hla)
6. msw‘?iaué’zy,iyﬂmﬁwﬁ’mauﬁ’;maiﬁamimuamLLazLﬁ"USﬁaga (6 F3la)
7. gunsaimIuAy (6 a9
8. MIUszenAltluaAAINTsUNYATHAL IS (6 Faluy)
521747 STUUAIUANNISIAINTTUNBATUAZIINIS 4(4-0-12)

(Control System in Agricultural and Food Engineering)
Feuly: Taseufiuveuvesauiin

NINN13VBIAINTTUNITATIUAN WUUTIADINNANAAIEATVDITTUUNAANEAT N3
MBUAUDATLIAIVBITFUUAIUAN NTDBNKUUTEUUAIUANMETTAUNILAUYDIIIN N15OBNIUY
sTUUMUANFIBHaRa AL LTI D My TeisruumuAnlullianiug n15e 8Nk U U

sruumuanluUIglianiug Mahszurimnssunsauauinlidlunuimnssununsiagens

lATITIETY)

1. ¥aNNSYBIAINTIUNTAIUAN (a 4lu9)
2. MIATNUUUTIRINNANAAIAATUDITTUUNAAIERS (8 Hla9)
3. NNINBUANBITNIANVDITEUUAIUAY (a 4lu9)
4. NNFPONLUUTTUUAIUANAMIETTEUNIAAUYDITIN (a $aluy)
5. MIDONLUUTFUUAIUANME S HanaUAUBNTIALA (8 Hlus)
6. MylasziszuumuadlulIgianue (a $aluy)
7. mMyeenwuusruumuAnluUSglianue (8 Hlu9)
8. M3szuUImNIsuNIAUANIN Tl uNWIMNITIINYATLAL RIS (8 Hlu9)
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UAD.2

521751 miﬁnmﬁLﬂiemqﬁmniiuanmazmmssﬁy'uge 4(4-0-12)
(Special Studies in Advanced Agricultural and Food Engineering)
Roule: Tneanutuseuvesanuiivn
nsAnuRaylunumadmnssnenswayetugs dudunmsfinuiifededugiy
W3eednsnanuns Ienssundinisfuiies Janssuemns waluladndsnu viedudu q
fiAeados

521752 UsznuRnermedaanssuinensuazaivinsiudagiu 4(4-0-12)
(Current Issues in Agricultural and Food Engineering)

Feuly: TnoauiiureuvesauTin
UizLﬁuﬂwﬂ’mamumﬁmﬂswLﬂwmuazawm?ﬁ‘?uqﬁqL“‘f;JuUszLﬁuﬁﬁwﬁaﬂuﬁm

\A30sdnsnainyns Imnssundinisiiuiie) Imnsmemis maluladndanu viefudy 9

a v
NLNYIVB

2. nguATFNAUIAINTTUAL
524611 Umngmsaitneleudugs 4(4-0-12)
(Advanced Transport Phenomena)
Fauly: Tasmnuiiureuvosauiin
Anwiazinsenusngnsainisanelautiaans ANuTou wasliuudl wasAIuuileuy
vaaiaanUsIngnsel nqufeauaians uaznisUszanmuaaudinisdieloufiugiudng 1
nszurunscsleulagntsunILaznIsINdmiussuuTiAnUfATeadisudie nquiannedy
YauLwe NMstrakuutuialndey N1sisgssuunanginnin nalnn1saielaukuuaniIzng

Iadudiu nssviunsaslouanuiounasinaansiintuniouiu nMsussendldiudetagminig

AFNTIULAL

GRIGEREREEL Y]

1. MsIAsIeinazas1saunisaelou (@ F7Ta9)
2. ASMIARBULUUA LS ILALUUUTEIN (@ F91319)
3. ufRauransdamsuaudinisaneley (a Falug)
4. msUszanaAautAnisanelou (@ F9139)
5. NISHNS HAZNITW wIeuTEUUMSAnUse el (5 Hlu9)
6. MuivesEnETUTBULYR (5 4ala)
7. mshuakuutuialndieu (5 F91314)
8. @UMSEMIUTTUUNANYIAIA (6 Hla9)
9. nalnnseneleuluanznisinatiutau (6 F7la14)
10. syuvanelounusoutaviaasiAnnsousy (5 F71a14)
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UAD.2

524621 qmwwaﬂflaﬂ%%mnﬁumﬁ%'uga 4(4-0-12)
(Advanced Chemical Engineering Thermodynamics)
Feulwy: TnsAnufiureuyesanv1in
gauMnaransveaunainnia auliniuneslulauindvesvenanasalussuvany
03AUIENOU UazINNNINERsesAUsENY anmaugaszvinsleuarreumadfiviiuisanuuudiaes
HuUseAvBuondif Wy 91nauns wauans uas UNIFAC wiemsldaunisaniug wu aunnsvedly
Sea uazaunisveauna-lsiudu 1udu nsasarevasingluvesnan aunaveswewuisluvesiva
anmgnInszefesingnaraisEnitesvatansinann aunavneealufin wadetuged

= [ aaa a
LﬂEJ’JﬂUﬁiJ@]ﬁiSUUﬂ{]ﬂiEﬂLﬂll

lATITIETY)

1. QUVNAMIANSYDIANARINNIA (6 Fla9)
2. audinsgaumnamansainteyal3uns (6 Ta19)
3. wssBamilenszrinluanauaznguiiane (6 Talag)
4. Wndluansazanefine (6 FTa9)
5. Wndiluasazaevesiman (6 Fla9)
6. nsazatevaingluinninvenad (a Faluy)
7. miazaneveaveddiluigaaveuman (a a9
8. aunaipaAfiaudugs (6 FTa19)
9. asavaneiiluitiosdu (a a9
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UAD.2

524622 JAnssuUGNTenAlvTUge 4(4-0-12)
(Advanced Chemical Reaction Engineering)

Wauly: TneAUTiLYO UV UV

a [

NTATIERTUgufeIivIaunamansiail wagszuuunsalind n15iAT1ERATeq
Unselndniinisivanileauuainnislnanuugauafl NAYoINTEUIUNITNALRBNITINUYDY

Ufnsaliadl N15AsIERIaUNaAIansueslfsedudeu diseuizenuueniusiasIiswus

aaa IS

n1sa1emANSauLazuIaans wazn niaufnsenailudiseuiisondevewds n1sadis

aAaa (%

LuUIIARaENITRaNkUULIATRIUnsalnd AT usaamgillian nsTms1gsiaiesnInes

Ufnsniiall

lATITIETY)

1. MyesenssuvUnsaliainiinstuawuy non-ideal NaNsENUVDINTITNEY (10 Falan)
2. MTlATIwRIAUNamansTeIU s Ndutau (10 Falan)

AILSIUHATEMUULDNINUSLAZIITHUS

3. NMIRNKUUMISIURATEN Nstemanuseularulalufusuisendsngu (10 Hlwa)
4. NFAFINKULTIABILEYNITORNWULATBIUNSalnT s U gaumyilined (10 Fla9)
5. wnfagiuadesnmessssuuunsaiadl (8 ala)
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UAD.2

524631 Amadsiaavdwivianaaitugs 4(4-0-12)
(Advanced Numerical Methods for Chemical Engineers)
Feuly: Tnsanufiureuyesanv1in
MsAnwIaLNIAe? uassruvansivadanuuid adunarlidudadu msmeyiius
WAZNITOUTLNTALTIALAY 3'§ms%y’ulﬁmLLawmaﬁfj’juﬁm%’uﬁcymmﬁuéfu WAL AINDUYDIANNIT
Faeyitusansfy F3nsuasiesin Fedudesdria uasisdanimindiuiindedmivauniaids
auustey MIliadesnImdeiiey

1AlAsesIed)
1. SEuvaNnIsNUANn
1.1 @un1siiien (6 Falu)
- seifouiinmsvhdmilege
- seifouisnsvhdmanee
1.2 SyuvguMINYANAg LY (5 F91314)
1.3 syuvaun1sivaaaliidaduy (6 F7la4)
- sufouiBnisvhidmiegn Gudeuisvesindy, aele-Tafu)
- seifouisnsvhemanee
- WNsinsieud GSnshaLguy, 38n1simd-1a8u, 38 sauuesn-u1AIm)
2. NISANUIMLTIAILAY (3 F9l314)
2.1 NMIMBYIUSITIRLAY
2.2 MIBUNMATALTININAY
3. aunisweeywusansay
3.1 YgymAnisus (7 L)
- suifouiBnisumedu (grsvesefiud-uurleds, grsvesedud-uoatiu)
- sudouitmstuien (seviaulTuennsLans, seileuloueased Anmn)
- MFIATIERANUILED TN
3.2 UgyuAveu (6 Hla)
- 5z1JuUdTNan19PUnY
- Bsywiis
_ posenausa AoalalAty
- suifoudttuUsynausuny
4. aun1sigaeyiuseoy

4.1 Ys8LANve9aunis (3 F9la14)
- AU
- @UNNSTINNILUAN
- gunsidslawmesiuan
- Feulavsznou (adwan, Sauuy, 150ud)
4.2 551 08UToHan19euny @ Fl9)
4.3 suidouiTTuUsTneuUSunY (@ F9Taa)
4.4 pesenaUea ABAlALATY (@ F91319)

N-23



524713 MSEINANUTBULAZUIRETTUES

(Advanced Heat and Mass Transfer)

Wouly: leeANUTIUYaUVIANUIYN

UAD.2

3(3-0-9)

MANNITVIAUNNTOUSNTUALNY BIAUTENOU UTINYNITAUINITUIAMUTOURUUANIIEAIT

wazliaed nsanewauioumsnalnuainisni Usingnisainisiasuinninredans n1sanem

AMUSOUMITNITHNTIA NITANULNUIAKUUBDIAYNNTENT LA NITNINIAET FUUSLENTNISONUMLID

WATLUUINABINENEITDY NITONENAIUSDUBAZUIAATNLAATUNSBUAU NITANEMUIATRA]

Ufiseediinsiueeg n1sussyndlingenisaiemineans weanuioulunssuiunmsuwenans

1971P59578377

1.
2.

6
7.
8.
9

[

VANN1TVRIAUNTOUSTNY

ngewrUsEnay

- WANFUDINITUNS

- duUszavismsenew

n151IAINSoU
mMsthanudeusuvantizlin
NISWIANNS Y

- ATENYNAIIUFOUIINUHUIIY

- mMsaewmanuseudmsunisivaluve

- AUNNTANNFUNUSHATLUUTNADY
ﬂswngmsaﬂmnﬂ%mﬂa WU N15LABA N1TAIULIY
NSUNSsEANNS Y
NSONLLNNIFFITAILAITLNTLALAITNN
SUUsE AV NNIEEINaE S LT UL aeq

10. NNSANUMLIALAEAIUSDUNAANS DU

11. Msanemuawuuiiugiseneiiingu

12. M3UszendlglunsinseinssuIunIsuenans
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(1 #l9)
(2 Hala9)

(2 4l39)
(3 21319)
(@ 41319)

(3 F3lu9)
(3 F3l9)
(@ F3l9)
(@ 3l9)
@ 3lu9)
(@ 3lu9)
2 Flu9)



524714 wiaeuuian1snldvdnnisunsuiagns

(Diffusional Operations)

Wauly: TneAUTiLYO UV

UAD.2

3(3-0-9)

n1sUszenAvgwnsensiiaasieldlunseaniuukasAnwimdnnisinauvesgunsal

ANIENUIBRAZNTEUVIUNITNIAAINTTUAT FI8E109U N15gANEUATT N15aAU8 TR

YDUNAI N13ATUENT N1ITIUIR uaziAsosUfnsaliall 1Wusu

1971P59578377

1

NOYNITHNIIAAT

- MswnssEauluana

- duUsyavismsenewina

- AsanEmIaE
gunsaldmsunssuIuNsdulafinvuazvewmar
AU sEUAsE A Laz YO IMA)
- mstiiupnuay

- MIgANAUAIY

- msnau
NTEUIUNTIUNFTEUINNVDUNA-VBILNAD
NSLUIUNSIUNATE NIV TILAL V1A

- NIPATY

- MIuanyYsey

- MsannvaILdemgvaaad

- ANSTLIAS

o 4' a L3 IS
ﬂ’]iVl'NTLJ“UENiﬂ‘U‘ULﬂi@\‘]ﬂgﬂimmiﬂ
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(5 #la9)

(@ 1319)
(8 H1314)

(@ 1319)

(8 4l34)

(7 42139)



UAD.2

524715 ASEUAUNITUENET 3(3-0-9)
(Separation Processes)

= < a

Waulv: TmeAmaiuseUYeIa U3V
NTIATIZRLAZNTYINNIUTDINTZUIUNTRENATLUUMANBTUADU TALA A15NEU NTERR

VOIRAWNIYVDLIAAT NITUIUNITTENINVRIIVALALIDINDS ﬂizmumsLLEJﬂﬁmumJﬁwé’mWL%Q

n1seonkuukazIassljuRnisniswentagldndnnisnisatemulaans fegrlneasidenved

NTLUIUNITUENETT

1AlAsIsIeTY)

1. UMENSUNIZUIUANSIENENT (1 F9la4)

2. NANYBINTLUIUAITLENETS (1 F9laa)

3. NITUIUNITAUARDENGNY (a Falay)

4. NITUIUNTHENENTARIUTURDL (6 F7la4)
- Msnduvansduneu

ANSANAAISAILVDNNARD

ﬂ’ﬁLLEJﬂﬁ’]ﬂ'lﬁ%UUsﬂaﬂlﬂﬂa-SU’ENLL%Q

N3EUIUNITNAIUALAIBTURDUTBITNT ST

5. 39n15AUIN (6 Tla9)
- AMSUNTWENTAETUNDURUUADID9AUTENBY

- ANSUNTWENTANETUN DU UNANEBIAUTENBU

6. ANUILATUITTANTNINYDINTEUIUNTUEAET (6 Talug)

7. RaNATLABNNITZTUIUNITLENEANT (6 F7la4)

8. MIFPENUUULAEINIEENaNIEITTUTivsaud sy (6 F3lu9)
NTLUIUNITUENETT
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UAD.2

524716 waluladiBawsiudunsei 3(3-0-9)
(Membrane Technology)
Feuly: lngenuiuveuyeanviin
MsfnyInsrUINNsDeusudiaTe Snesdesdluda Sansflawsiu Saalnslaela
Ba wesneistu uarfamwesiiodu Tassaefanuagmaianuvesdeuiudunsiesd msdiom
wan1eluldeunudaasizsi n1seonuuvLegatarszUUIHouiuNATIZH N15UTEYNATDS
nszUIUMIBeunuduaeilugnamngsusing

1AlAsIsIeTY)
1. nszuunsowiudunsisi (6 F7la14)
- Shesavedluds
- danIlalnITu
- Banlnslnozlada
- walhUaLsdu
- Aemestietu
2. Tassadanazisnmsndnveadourudaunsizi (6 F7la4)
- Januaznvineu
- Hounudaanzinuuliaunins
- HoududNATIERLUALLRS
~ Houiuduanzivannan
3. pseemnangludeunuduass (10 91314)
- weslulauding wuuludounau
- yquiweniu-uaufian3
- NYUYNITATANLLALNITHNS
- nouiiana s
- pouumnstu Inanlsiedy
- NEMITUEUAGLATVBIA?
4. msaammumaaauazizwL?jaLLNuﬁameﬁ (8 7laa)
- 19QALUUYE
- UOAALUUHULAENTOU
- waamwmmuﬁaﬁ
- yogALUUYRTANNN
- UeRALUUIIY
5. myvszenaldlugaamnssy (6 Hla9)

n-27



UAD.2

524717 NIIANKANHITLALNNTASILUUTIRBS 3(3-0-9)
(Crystallization and Modeling)
Feulu: Tnsaruifiuveuvesanyiiv
VO U UALUANNITVBINTEUIUNTANNANAITUALNITTIUNGUVBIBUNA NITNTENLUU
YDIUNIARANLAZNITUARNIAT NsaTIkuUTIaemadinmansiaglduuudaesaunausesng
dmiuindsannudnarsiinuuuulideeatazuuudeifledluseiuganiauay unaia n1g
Answinindulaveseyniandniiinavessuiadutlads mslessissuuanwdnansfidnig
N329189838RT15INIANNEN N15UsTENAlTUUUTIaeIaNnaUTzYIN SEMSUNTZUIUNTTINNGY
aunA Meidunisifinuaznsguideresszuunsrunguayna

171A595763%7

1. MENMSHUEILTINTEUIUMIINNENLAL I TINNGNEYN 1A (a a9
2. MINTLAINYVUINVDIDUNIARTNLALITNITUEAIAT (a a9
3. MIaFUUIIARIAdREnsImMSUNSYaunaUseyINs (6 Falug)
4. wuudassaunalsrnsdmiuiaiesnnndnasuuuseiieuas luideiilos (6 a9
5. melnseinslaveseynandniinavessuiaiduilade (3 4lu9)
6. MIAATFATTUUANKENANTIANNIINTEANBTBEMTIT (3 4lu9)
7. M3UszenaldaunauszdInIiuseuunITTINNguuedIaynIA (6 a9
8. Mendunsiinuazmangluszuun1ssIunguvedauna (a #lu9)
524718 NTPUIUNIINATUENS 3(3-0-9)

(Adsorption Process)
Reuly: Inganufiuveuvesanviin

fe1uvaeAn MIgaduluunenkazkuuLeil ¥ila MsUssendliuaznisnseuiigadu
ynansdn auganisgedudmiuaIsUIaviuazuasnay mMamansznedresiufiiauazuing
Wiuvssmgadulagn1sRaduing nsruIunisatelauanslunszuIunTgady N13esUIETEUIUNIS
andululaunnin nam1ansvoIN1TAAgULULLUAYTTY NTEUIUNIAATULALT)InT 35n1s

PONWUY
1lATITIETY)

1. He1uvesd (3 Falug)
2. aunaNIRATUTBIENTUIAND (a Falay)
3. msmauTAnguveIiInady (a $aluy)
4. aunan1sRntuvetaTarateviaILeAlIEney (a $aluy)
5. M3anglaularIaunamanslunsEuIuN1IRATy (a $aluy)
6. NIAALIAANIFIWNAIAVBITFUUNITAATY (a $aluy)
7. NAMARSUBITTUUAATULUULUAUTTY (5 Falug)
8. NITUIUMIAAFULUUTYINITUATNITINARY (a Flag)
9. TWAMINBBNUUUTTUUAATU (a Faluy)
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UAD.2

524719 NSEUIUMINAUENTNIANEBIAUIENBY 3(3-0-9)
(Multicomponent Distillation)

Reuly: Tngananfiuveuvesanv1in
ANNTaNAAVIENMNAM AR TYBIATNALMAIRsAUsENeY UntAnafunIndunans

03AUTENOU dUTRINTTUIUMTUENTINzaNTian T8N sUsrannay IS TilnTgiedazBun

FMUNITOENLUUNTZUINNINAUATINAT809RUTENDU N1T0DNLULTURDUM T ALas

UsgdvBain mssmnanislilazasndsnunaznisnuanndsaummdeulunszuiunisnauans

NMsINaRINaransEmsuNITNaUEIIRaNBIAUTENBY

1AlATITIE37

1. aunanIQuUNaranivesanviagatrlsenauy (a Falug)
2. nsvuIuNInduEsaEesfUsEneul ey (1 $9l34)
3. ﬁwﬁ’mszmummaﬂﬁﬁﬁqm (a 4lu9)
4. FmsosnuuulpeUszanadmiunisndunansesduszneu (6 F7la4)
5. mseenuuulavaziBendnsunsnauaIeeFUsEneU (6 F9l34)
6. MsDONLUUSIUILTUNSEUTaLaUsEANS AW (6 F7la4)
7. N1SAAANUABINITINANIY WAZAITHEINAIINSDU (@ F9Ta9)
8. mif\i”laaaﬂizmumi‘v]mauﬁlumzmumiﬂé’umi (5 SZ'jlj’ﬂm)

N-29



UAD.2

524722 YUVNAAIEAITVBIAITHE 3(3-0-9)
(Thermodynamics of Mixtures)
Feulu: Tnsarmifiuseuvesany i
audfvedle wazvaunadluaniizanunfinaran1izass @udAluaisuivdlu dndadl
419AAN80ALAR UATATALAIUTII UBNATA LazANUENINTTIL) VaHaunatgeAUTEnauly
STUURALARLATTEUUITY (MIfmunanensguvmamansdivivueanan aunsmlvesivd-
gien aumInsAsuulasdniussUUasHaNMaIsAUIENeU) MIUsEInuANaNUBaTEYRe
Avd wazAmn@vesasruseneuluansnay aunaigninluveray aunassuuuisenall waz
aunIn1sna asazaneBantaslan guunamaniveaigaiAveuds
171759578397
1. andhvesasazasonunfnazlignuni (a 4lu9)
- audRluansunadu
Andiad

wwaAnLe IR U B

asavanggauni uazlianund
- WhARRnTUALeNAIRNAYEN1ITINATTIY

2. vamaNnaeesrUsEnaudmiussuuasuaslugaunf (5 4lu9)
- ANIENRUVNAFNANTUDIVDINEY
- aumshluvesivd-gien
- aunsmaasunlasdmiuszuumansesduszney

3. MsUssnaAmEudasEAvduazAinTa (5 Falug)
- WaUBaTEAvdUIsELLa AN TR
- AMENURFIUNUYDIVDINAY
- Ain@RvesesAUssnauluvemaNfing veunad warvadudy

4. aunaigniAluvomay (7 Falug)
- aunaszrinvesvauaglelagliduusransueniifuaraunisaniuy

nsavanglussuvvLial-ing
n1saransluszruUIDLNaI-U8 9L 1Ma"

msazmaﬁuawﬁﬂumaqmmuazﬁ"w

5. aunaufiseall wazaun1snIng (7 )
- AUAAATIYDITTUVATRLD

seuuUizenTisnus

- aunainALazLAdl
- JUNTNTAATBUAMIULNTEN

6. avavanedianivslas (a Falay)
QUNNAAARSVDIINNIATBILT (a Faluy)
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UAD.2

524723 guvwamansidsadnidasdu 3(3-0-9)
(Introduction to Statistical Thermodynamics)
Fouly: Tnganufiuveuyesanv1in
fuguvosguunamansidadn nsaisaunimmaneslulauniindlagisnisaia
narandlieain namandmeusu Midumituresnisideud nmevu m3du wagdidnnseiing

o a 123

nsUsEynARuvnaansitaaindmsuinease Manan ssuulfisenadl wazaugauizen

HATTIET)

1. Muguvesguvmaransiiseifuaznisadiaunmsmameslulauind (9 Flag)
2. NaFansisadRLUULNULAY (9 Flas)
3. NaFansAIaUAY (9 Falag)
QW UIU3

ANWYULVDIAAU

MUETER
- anuzdanvsedndvatoznay
4. myUsvenald (9 Falag)
- Medumituiasanaudn
- MNYas
Sk AGH
- Unngnisalangleu
- Ujiseneiiuazaniizauna
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UAD.2

524724 vadadugemedainssuufizenad 3(3-0-9)
(Advanced Topics in Chemical Reaction Engineering)
Reuly: lnmnuiiureuyesanyniv
vdednameduduanuidsln q luawimnsaulfitead fegrrdeiuials
fun Yinsalifiuuuanignia Ugnsaidanim wiesufnsninediweslaiwdu tafssnmues
Ufnsalindl navesnisunsinaanstuunsaliaiiidswus (Judu

HATTIET)
1. nsAneidenuiaulataduanuiindimiaimnssuuiizenad (36 Flan)
524725 n1seanuuUUfnIalialiuasn1smiaaimanzey 3(3-0-9)

(Reactor Design and Optimization)

- & a
Nau‘lﬂlz I@IEJF’TN?JL‘WUGU@UGU@Q?{"ISUTJSU']

T~ a L3 Ny Yo 1 aaa aa L% s | a aaa
WUEWUﬂqii’]@ﬂLL‘U‘U‘UQﬂimmll‘l/ﬂsﬁﬁl"]Liﬂﬂgﬂiﬁl’]ﬁ?ﬁWUﬁ ﬂ?iLLWiLLﬁgﬂ’]ﬂﬂﬂ‘Uﬁﬂiﬁl’ﬂ,u

ISV ATENATNTU HaN1TALMAINTEULATINANUBNARINIINIIARUS AT nTimIun

'
aaa v [ =

gns1nstinUfnseleesind msuugnsaliadinlddsauizeTisnus eeuunzau n15eankuy

q

a LY s

wazlgymdmiul Jnsalimdnlddsaufisendisiusvateviinsiuie wads luawuuiadlad

LATLUALUUIAGBUI

1A71AITIETY)

1. wiauavdnunizvesUfizeTismusildissUiten (3 ala)
2. nszvaumsmeleunamsluiaissufizeidsngu (5 )
3. msunsuazUFAselusiseUzenadigngy (6 Hala)

- Effectiveness factors
- AIULANA1IYBRAN NS TUA IS ATeN

- WNANTENUVBINITFOUAN VDRI IUATEN

4. HaNIENUYRINITENglouAUTBULAZIIAANTNEUDNABINIINSLARULATEN (6 Tlu9)
5. MsawIsansIMsAnUgAselne s (6 Fala)
6. MysonLuuUnIaladilmunzanlussuuUfizenIisnus w1 (10 Hlwa)
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UAD.2

524726 AANssuUfnsewediues 3(3-0-9)
(Polymer Reaction Engineering)

Reuly: Tnganufiuveuvesanv1in
n1sUsEYNAnaNN1TMIIMmNssuAdlunTllaTeiLazeonLUUNTEUIUNSHIAUATEN

wodwef nouiiiieafulfAtensifanediues nsdaemsadinmanivesaunamaninig

Aanedwes nseaniuuyfnsalinddmiuliseinisifianediues n15vinauLaznIsAIuAY

Unsaindl 9u3deind o luanvndenssuuisermefiues nsdlAnwdnsunszuIunIsmiane

AwesndAgy

GRIGERER NN

1. MyinauURvesasnediues (3 F9laa)

2. vuanUgAzeINIsianedwes (5 Falug)

3. NS NANAMENTURIIAUNAAIE@RSNISIAANDAILDS (5 F91314)

4. nseenkuuUnsaindl (12 Flass)
- Yadelunisesnuwuu

- Msaenigaiansiinufizen
- NsiEenviinveufnsaiad

ﬁugmmsaamwu

5. MIvhauvesUnsaliaiuaznisniuay (5 F3la)
- nsEenUnsaiadl
- MIvhuvesUnsaliadl
‘ﬂl ISP
- sl inAy
- gNEIBNITAIVANNTEUIUNNT

6. eIl 9 waznsdlfinwivedimnssuufizenedines (6 ala)
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UAD.2

524727 gamiwaaasuuuRunauladld 3(3-0-9)
(Irreversible Thermodynamics)

Feuly: Tngenuiureuyesany1in
AnumsnBuazveulIAvesguunamaniuuuiundulild Weulvnisguunamans

dmsuannzliauna naiatureseulnsduarangaoulnst mnuduiusdiundutes Onsager

ngufunvesnsiinieulnsdidiign nmsuszendlignmmamansuuudundulalld Tunssuauns

WNSHaENIANAZNeU NTEUINMSiLATl nsidiauseu Inensyud waznsangleululuuiusuy

lAgTIEI)

1. ANUNEUAUDULYA (4 Ta9)
2. GFeulvnaguvmamansdmivangliauga (6 a9
3. mafndureseulnstuavaugaioulnsd (6 Falag)
4. AMNENNUSAIUNGUUDY Onsager (@ F3la)
5. nufjunvesnisiineulnsicmian (6 k)
6. mMsUszyndldgaumnananswuuiundulale (10 $2la9)
524728 qmwwamaﬁﬁ%qaaammﬁuﬁa 3(3-0-9)

(Statistical Thermodynamics of Surfaces)
= < a
wouly:  lasAunuiugeuvesanuninn
TNUFIUVDIQUNNAANANTAUAN DUVNAANANTVRINURT NAFNANTAIDUAN NANNITNT

N3EAUNETA QauVNarIaAnSBEdAdMSUaNAAN1TAATUUUNURR

lATITIETY)

1. NugIuveIguUINaAAnSALAD (6 Flas9)
2. QuUWAFNARSTOINUN (9 4las)
3. NaFansAIauUAY (3 Falag)
4. MNNMINNTNTLINYNENA (3 Falug)
5 ’qmwwamam%v‘?ﬁaﬁaﬁm%’uamqaﬂﬂi@m%’wuﬁuﬁa (15 Flas)

N-34



UAD.2

524729 n1saasszaUluanavasvadlug 3(3-0-9)
(Molecular Simulation of Fluid)
Reuly: Tngananfiuveuvesanv1in
uniinAgafunisiiasavedlnalagldnenfiames wuudianvosszuuLazusIngeyn
seninluiana nafansideaia n1sdraesszdvliiana nann15veRslafaisla syuuag 9

ad o

dnfumsiaeddegisiaiansla wadalunisdiaessyivluiana wagnsusegnaldnisinasssedy

lanavesvedlng

1A1lATITIETY)

1. uminigatunssaesedivalaglineufinmes (4 Hla9)
2. NaMAASLTNENR (4 Hla9)
3. MIPavsszauluana (2 Faluy)
4. wannsvRTIsLafAila (6 Hla)
5. SEUUAN 9 dnsunisinasslagisdanaisia (6 Hla)
6. wallalunsTassszauliana (6 Faluy)
7. msUszyndldnisdnassseauluanavesediva (8 4lu9)
524731 adiamanidugsdmiuianaiad 3(3-0-9)

(Advanced Mathematics for Chemical Engineers)
= < a
Woule: TpwAnuiugeuveIanuNivn

I3 a a ¢ 44' va I3 v a =~

nsuszgndmaianadineansdugauieliinsgiuazunlymmdmnssunil 1ag
Dwlandlgvluaivinig 9 madmnssuedl wu Ysngnisalanalou guunarans n1sesnwuy
Ufnsaliniinaznszurunisdudanuutunou Wusu welansadadransndned lawn n15umd

& aa 1

meulugvaynsudiay Mamdmeulagidnisulas n1siasieianmesuaziuning Janan9

JUAY LATMTMANMINZALTER

GhIGERER ek g

1. msasslanddymlaeidneadinmans (6 Hla)
2. aunseyiusigeangey (6 Hla9)
3. MIMARBULUUBYNTY (6 Hla)
4. mswdasanvane (6 Hla)
5. aun1seyusidages (6 Hla9)
6. Idwasr1sdung (finite difference) (6 F3lu9)
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UAD.2

524732 A15318094AZN1SIEYULUUNTEUIUNITNISIAINTTULAL 3(3-0-9)
(Modeling and Simulation in Chemical Engineering)

Foulv: Tnearandureuvesaivin
NN991809NTHUILNTUAZNNTIATI LRI LU URILUTIUAZLUUFUUSN SR8 gy

VOINITATNUUVUTIADINNALAAIEAT NITATNULUUTIADY NTNIAINDUTDIAUNITAILIDAN & N3

UTEUutayalarnIEuIuNNTAILRUUTIABY kagN1sUTEIIMAIAILUST NSANYINITIREURUY

NIZUIUNITNNABNRINDS NIAIFANY

1A71AITIETY)

1. dofinsunifeafiunsdiasinssuiunisvesszuuneimns (a Fala)
2. fluguesnsaiauuusiaenseuaums (5 Falug)
3. NFETNMUUTIRBY (5 Hala)
4. /NIIAINBUVBIAUNITHUUTIADY (6 Falug)
5. MIARUaYaMIBLUUIIRDUATNTIAILUS (8 la9)
6. MIANBUBIULUUNITZUIUNITNNABUN A D LAZAIBE1INTARN (8 ala)
524733 N1599NKUUNTZUIUNMINNEAFINNTIUA 3(3-0-9)

(Industrial Chemical Process Design)
Fouly: Tnsanufiuveuyesanv1in

N1390NLUUNIUIIARAMTUNTEUIUNNIMNSgRaIvnsTaaTiile U Ao uTngaularle
wanfurianinefidesnis WemazduiinmsidenuasmsduenesissuuiiviliAansideundas
#1499 WU maiauRAseuall nislienudeu nmsiseudeu uavnsnaans Wudy wieuvionis
fanunugdasnuresnszuumakan uoniniuduiiufdemiaietunsanyiinavended
Antulsitiosiian warnslindanmulussuuedisdivssansamiionlugandurumaassgmans
yufsfeinsanfeiundasnde

lATITIETY)

1. vnNstuNISeRNIuUNTEUIUNTS (3 4lu9)
2. nsdenufnsninll (3 ala)
3. MLdengunIalenans (3 $alug)
4. N13FNLATILRTEUUUASELATILAENTEUIUNITUENENS (a Falug)
5. diuturesnszuaumsndu (a Falu)
6. \A3etnsvauAToILAnUABUALTBULAZNTEBNLUY (a Falay)
7. msdedulansaTegAans (3 Falug)
8. teAmfeiuANUaBASazaUA M (3 Falug)
9. msasvedelrifosiign (3 4lu9)
10. gMsIslauTInkagN sUTHUNNLATYgAERS (3 4lu9)
11. n3AAN (3 Halug)

N-36



UAD.2

524734 MSVNQAWIINZANTIEATBINTZUIUNTNALAT] 3(3-0-9)
(Chemical Process Optimization)
Reuly: Tngananfiuveuvesanv1in
nsdanseilanglym sssunavestymifsrtumsmeamizan mslduuudiass
dmiuvesuredeya nsimuailantuingyUsvasd enslingumaaminzauadel n1smiga
WNganreszuUfuUTAguaznanedalaeTuazlififouludedy mslusunsdadu uagnis
Tsunsuuuuliidaduuaziifeulvtsdu nmsmamunzauiigauuulnaueauagdimuinis ns
Usggndldismaamnyaniigalunszuaunseng q meimnssuail fog1adu nssuaumsiiem
mu¥eu NTEUUNTUENANT MsvinulagnseenuuuUfnsaliedl iudu msmaamnzauiian

dmSun1seaNLUUKAEMTINNUTRIlsILERa N TTIATivun g

1A71AITIETY)

1. msasslanddgm (6 Hla)
- 5IIVIAYRINIMAINTELTIEN
- nMsesuneteyalaglduuudiaes
- Myaseilantuingusvasd

2. wqwﬁﬂ’]imqmmzamﬁam (15 Falu)

q

MIMYAMIZAULUUMULUTASILATILUUNANERILUT

PANNISUDILU SN TULTILAU

TUswnsuwuuludady wasiltauludesu

NsRAvINEaNTigaLuULnauea

- BIngawsgaunaawuuIIRUINIg
3. M3lImgamIsauNand nsUIRTIERNIToRNKULAENNS (15 Flan)

91Ul UNERTUIR G

n-37



UAD.2

524735 msm‘uquni:mumwwLﬂﬁﬁﬁl’uge 3(3-0-9)
(Advanced Chemical Process Control)
Feulu: Tnsaruifiuveuvesany i
3R IABIfUNITIATIZN DONIUL UAENISIIABITEUUATUALNTLUIUNTTTUGS
sunTeTeiaiesnmuazauamu szuumuauiinu T wuutiouludrmiih woudy
Fumeu uvurawsaIgyde LUUFALUAY LUUBRBLUUSI0Y LAYLUUAIUANTNAIEFILYST

\WonazsuiesruumuAunsTUIUNMsiinuegsraiondugg 9

171A59576397

1. MFlAssinamanivesssuumenawUasaivaiauas Z (6 k)
2. MFAATIINITEENLUULALATIABITEUUAMUALTUES (12 $la)
3. MTHATIEVA AN TN TNLAZAIUANUYDITEUY (6 Falay)
4. MIYINNULAZANTATUIUYDITLUUATUANNTTUIUATUUUA 9| (6 k)
5. syuumuaudmiunszuIumsrelloaziiutas (6 a9
524736 N13AUANNTTUIUNITUUUNAIEAIUYS 3(3-0-9)

(Multivariable Process Control)
P2 A a
wouly: 1ReANULTILYaUYRIE1VIUN
LUUINADIVBITEUUNAN8F USR8 TTWUIAAUEUUNS NG NITA1EMTINTURAEAILUST
A01UY NNIASILMADETAINVBITEUUNA1AILUS A8 TN NNISVUIUNISVLLAIFUNNS LAy
YUIULUATAFINNGY NITIATIYIAMUAINLYDITEUUNAIEAILUT N1TOBNRUUTUUTZUUAIUAY
AMTUNTEUIUNMTAIUANKUUTANEMAILUST B9ATOUARNDITISNITEENFILUTAIUANLALAILUSIANTT
MM @annmzmnnzaunandmiunisuguaznisuiunas ludu gunsalnivauiienfewuudiaes

AUTUTEUUAIUANUUUNAUAINYS

1AlATI5I8377

1. MsPnaeensruIumsvatedwdsineldunsngnisatemiendu (6 F7la4)
wareuUsanuy

2. MIAATIZREREININVBITZUUAIUANTAAIRUS (6 F71a4)

3. MTIATIZHANNAIUYDITTUUAIUANNAEAILS (6 F7Ta4)

4. NMT0BNKUUTTUUAIUANEINSTUNTAIUANLUUNAIEAILUS (12 $91a14)

5. gunsaimueuililuuiassdmiusTUUaNEF LS (6 Hla9)

N-38



UAD.2

524737 N1529NLUUNTTNARDILALNITIATIZVTDYA 3(3-0-9)
(Design of Experiments and Data Analysis)
Reuly: Inganufiuveuvesanv1in
WMANAFINTUNITEBNLUUNITNARDILAENITIATILVVOYR N158DNLUULAZAITATI
\3esiloity Tefinnsunlunisoenuuunaznisidendinniainuasiiveeuinadnuuynis
yudainemansuaznamans ninneinnaliuiueuluedesdefidudou adftugiuly
nsiRszndeya nsldatialunisnageuauufisiu n15anneeeed ayaLAzN1TUSEIIUNITAY
LUUT1a09 N3lY ANOVA N1590NHUUNINARDY 1Y WNNBLSEALUUANLAZRUUUINEIY N5V
NTOBNLUUNTNARDITIATIEA 1Wu Simplex waznsld Response face

1AlAsIsIeTY)

1. MOHAEIMSUNISNAGBIVNIAINSSULAZHANTEVUABNI88N (1 F3lu9)
WUUNITNARBILATNITIATIEVHE

2. miaamw‘uLLa3msa%’wQﬂmaﬁﬁamﬁmﬂﬁmLﬁammﬂaamﬁa (2 F9la4)
LATNAESIVBINTNARDS

3. N99RNULUULAZFALARNANT UV InLaz YU dal (2 Hla)
- Joulvadngans
- Goulawarnans
- adedu q

4. nsessienuliudueulussuuiiivatsesrdsznou (1 $9%34)
auUAvesioya (3 la9)

- Watayauuudanguuazlidangy
~ ALALAYNISLINLISATAY
- Tusiud (Aede AnnuulsUTIw)
6. Probability density functions (normal distribution, binomial

distribution, Poisson distribution, etc.) (2 sfib’ﬂm)

NINAFDUANNAFIULTIFDRA (a la)

FBridsaosioniian (a Falay)

NTIATIEHANUTUNUS (2 F7laa)
10. N5AATILRANULUTUTIU (ANOVA) disu 1 Uade (2 F7laa)
11. ANOVA dwmsunanetlade (3 F9la14)
12. N599NLUUNTVIAABILUULNNABLSEA (@ F9139)

- winmelSYaLiY

- wnnelsYagaY

- AaRIEN V3alinnansdn

- Blocking and confounding

- mauAleymn
13. AN58RNLUUMITNAABILUY Simplex (2 Hl9)
14. NubInOUAUDY (4 l4)

-39



UAD.2

524742 N3TUIUNITWUTANINNIATINN 3(3-0-9)
(Biomass Conversion Processes)
Reuly: Tngananfiuveuvesanv1in
UNU1904n154UTANINTINIA N1TTIUUNANTNBULVDITINIAUATHEATUIAIN
NSPUIUNTUUTANIN NTBUIUNTLUTANINNSINUTINNUALHEATUINYTININANTINID N15UUT
anmmaailasnszuiunisinlslada wiadfndunasnswnlnd arudefiugiundinmuas
AmnssuiiAsadestunisulsanimieqduniduazioulsl nsdiasamginssuvesnszuiunig

LUsaN N

lATITIETY)
1. ewdAgyresiuatugusiiduunamasny (@ 339)

2. auUAinIuAlLaEnIaNIgnIn Lagn1sIRUNANAN YUYV

WAENANAMNIINATEUIUNISUUTEN N (8 F7laq)
3. MSHUSENINAAT-AINS DU (8 F7laa)

- nlslada

- ufadilady

- msenlng
4. ASHUTENINTNSTINN (8 F7la14)
5. N199180INGANTTUVDINTZUIUNTUUTANIN (8 F7laa)

N-40



UAD.2

524743 N5TUIUNSUUTANINUAHTITUYIR 3(3-0-9)
(Natural Gas Processing)
Reuly: Tngananfiuveuvesanv1in
AMTIVDIAAMNTTUUAAUAENTEUINNSTIA BITReFULAAETIINR auTRdumzveq
wAnAaiiLAasTIuTALasHan SurianuAasssuud nssauia aunavosvad-lowaznisndu
NILUIUMIPANAULAAMILTTNNIBANLAENIUAT NTEUIUNNTAITANTA NTTUIUNITUENAITITD
Uuuazindn mstidaanmaesufauaznissidaiiandsdildannsndunasufasssunfmen

NSYILAASITUTIRAAT NISHAR N1TAALAU LAaZN1TVLAT

1AlATITIE37

1. ﬂﬂWiiﬁ,ﬁU’e}ﬂ’qmmMﬂiimLLﬁﬁLLﬁ%ﬂi%U’JumiﬁLﬁmsﬁa\iﬁmﬁﬁﬁﬁwma (2 F9laa)
2. autAdenenmueseslnalalasaisusu (3 F9l314)
3. MIMEUURRNIEVDIUNFTITUY IR LALHARN A U (5 F9la14)
4. amaifgmﬂla-summmLLasmsﬂa""u (5 Hlu9)
5. NSPUIUNSRANGUMTMEITNIIMenMLagn1Lail (5 F91314)
6. NITUIUNIIANANTA NTTUIUNSLYNETIIBUULAZ AR (6 F7la4)
7. msthdnanweeuiaarsidainaindeildannnnsndusasuiasssumaman (5 $alu)
8. ANTVNUARSIINYRLMIAD (5 F91314)

n-41



UAD.2

524744 walulagnsuusanwauiiy 3(3-0-9)
(Coal Conversion Technology)

Feulu: Tnsaruifiuseuvesanyiin
demludnilnseurguisafumeluladnisutsanimaiuiiu fenseuaunisdig q

§uA n1suanan (carbonization) N15wWAlsT (combustion) N1SNARAE BLNES (gasification)

uarmnAndenaava? (liquefaction) uanmmfé’qﬁﬂmﬁqmimuqmaﬁwﬁ LANIINNTZUIUATT

wUsanmduiiu IvddayamnglifiFoudiauianudladanslivsslonianduiu g

v & ' v Ao o
AMLUULARINAIIUNEN iqufUE)\‘iIaﬂ

1AAsITI8377

1. auURvesauiy (@ F9la4)
2. msUsuanImanuAu (5 F91314)
3. NTUIUNSA e uAuLasSHARaU (7 $9la4)
4. NSTUINTHER AT BLNES (7 F9laa)
5. NSTUIUNSALATIEAIT BIELA (7 F9la14)
6. MImuANanylunszUILNISWUTAN NG WY (6 F7la4)

n-42



UAD.2

524746 wnuRnIswludidmiuiansad 3(3-0-9)
(Principles of Combustion for Chemical Engineers)
Reuly: Inganufiuveuvesanv1in
Frsfaauuarsingnisaiiugiu guvwamansvoinszuauniauilngdans
Usingnisaicieleunazaaunamandiadl nalnvesufAsernendes wWadlwwuuanfiunddmsu
nsdifnauideindsuazaniaeu (premixed) uaglinanniau (nonpremixed) nszuaun1saninlu
aunsvesuisfalindmiussuuufaserluandd Wadlwwuudutau mswnlnivesdonas
wauaztomnduds msdefglulasiausenled aslseneulalasansueu wagiuah

171759576397
1. unih Mg ez g Msaivesn sl (1 4lu9)
2. QUVINAAERSUBINTEUIUNITINT LAY (a #lu9)
- NOVNQUNAAIERS
- aunaveIiYNay
- Mymeamgiivesdadliwuveslaesiuin
Usingnisainisanelouuasaauaansiall (3 Falug)
nalnvesufizenil (a Falug)

anvauzuIilnnsinujize

an1nanadi
- Whaszvnalnufizen
- MyleseiszuuUitewuulnadeldes

5. wWadlnwuuanfiung (a Falu)
- NIfHANNDY
- nsallinaunau
nsyUIUNTNAA LY (a 4lu9)
AUN130IULIBTALAN (a Falug)

aunnsvesnsioiiles
- aunsousnEluLuAY
- NYNITUNIVOIRNA
- AUNTRUSNENAINUY
8. wWalwuuuthuhu (a la)
- szuuufizenuulnatiulou
- Wanlvlwuunaunou
- Wanlnwuulinaunau
9. mawlviivendemdunmuandomduds (a Falu)

- mswnlndivemenuarazosdonas
- e lvsivesmendomaien
- mMsnluglveseynAaIuiu
10. msiimansusenaululasiausenten lelasaisuaunazivin (@ 7Ta9)

n-43



UAD.2

524747 NNSIANTAIUNANIUEINTUIAINILAL 3(3-0-9)
(Energy Management for Chemical Engineers)
Rouly: Tnernufiureuresawnin
MENN15T8INTTANITNEIY N5TRednTuaznIsTansRafuluswnsuNSTAnI e
WA LAkA N199UHY N15ATUAN NITANETU NITANAINLAZNITIIEIIUNANITATIIABUAIY
wey Fedidonnieatunisuinisnisnsisdousun Sy aﬁﬂaznauﬁugmmaqssw
ATI9ABY LAZdITDIaNIEAMIUNITNTIVABY NNIATINADUTLAUGAAIMNTIL LAZNTATIAABULTY
e WWudu madiesginiaasegmans armdifeifussuundany wu ssuuniioiuayssuy
wilvdf szuuletuageewauien seuvtheufeumderantdll Wudu ssuuauaunisdanis
NUWAIU ATITNRINUNALNUY

GRIGERER IR Y]

1. uni (3 F9l314)
- WRIULAENITAULINIBATYFND
- WANANSVDINITIANITNAINIU

2. NMSINBIANTLALNTIANTITLUSUATUIANITATUNS 19U (6 F9l314)
- AT

N3AIUAY
ANSELASY

ANSAARIY

- ASBUNE

3. NISATIVADUATUNRINU (6 F7la4)
- ASUSANSASATIVABUAIUNS N

29AUIENBUYBINITNTITABUATUNAI 1Y

- A389LENTIVFDULANY

m'immaam%aqmammiu

N13NTIVADUTININYE
4. NITHATIANILATYFAENT (6 ala)

nUsEanA

TEazdeAUDIlATINITAIMY
- aunisiiugiunisAuans el
aa a
- ABUsEiIUlATINNg
5. SEUUNSNUY (6 Tl9)
- SYUUMIDUILAL TS UULN sl

szuulaitazaoua ULy
SrUULINAIUaNanavnn Lyl

6. STUUAIUANNITIANITAUNSIY (4 a4)
7. Msldndanunaun (5 3la)

n-44



UAD.2

524751 A159LA518% N15UsEIEIY wazn1sUaenuanwaunsglunszuIuns 3(3-0-9)

NN9QASNNTIULAT

(Hazard Analysis, Assessment and Prevention in Chemical Process Industries)
Roule: Tnwaruiurseuvesavivn

Jomuazarnilaferdunrundedts (sk) lulssougaamnssued mlesziuas
nsIeesEaN NeUnTI8e1e 9 iy lilul nsszidauszinneng o MsanUanslazn1InIzaeuDs
a155un8 N335 avesansifie Wudu audasadslusuesnuuuiazszuuaiiulaonsie
Tnesau Faanssuiieatuanuundede (reliability) N13n32980UNITIATITRANINSUASIE
(HAZOP waz What if) nsUszifiuaninsunsisuaznisineizsndunis felanaiadiingin
uywdluszuuauUaenfiureInTEUIUNINIRALl NSAANYIANT 9 mmmmsaﬁﬁmaLﬁm%{umué’h

waznsLgeNulTNY

lATITIETY)
1. fgnmazenudlafeiuamndsaislunssuiunsmagainnssned (2 Hlu9)
2. MINATIENHALNITTIRBIANINSUATIE (8 Faluy)
- mstAablngd
- M3szilnnlevesans

- ﬂﬂii%Lﬁ@%@ﬂﬂ’Wﬁ‘UBUi’iﬁ!ﬁ?i

a A <
nsszidnannisiteadulevssvoanan

- M3TelnnNAuNIAzLBYn

3. nsdAnwIeng 9 nmmnsalieegtluedn (a Faluy)
4. syuuanudaensouasanulaensdslunisoenwuusyuy (3 4la9)
5. Amnssufiieafiuanuiidedio (3 4lu9)
6. msoonuuLTiUaoady (2 Halay)
7. msUszfiuanudsaarmsiengianmides (6 Falay)
8. msdansmnuidssuaznisanaandes (3 4lu9)
9. YaRana1InANUYuEluTTUUAINUABANENINNTFUIUNNTRRAMINTTULAL] (2 Halug)
10. Madenvalssny (2 Halug)

n-d45



UAD.2

524761 N13IIABITEUUNNTINN 3(3-0-9)
(Modeling of Biological System)
Reuly: Tngananfiuveuvesanv1in
NUMIUTEUUNRTININ BUUTIDIVNTINNRUULENUAZIUUTI TANN1TNITHAILINIT
45194 UUIIRDAENNIMAIRNUA M USE UL ULEI LAY QLSS N1SAMUINAINIIIEMES N15a319

WUUIABIEN NS UTTUUNAEAUTA NTES1LUUIIADIENSUSEUUNTNMSaNeeas

1AlATITIE37

1. NUYIUIZUUNNTINN (5 F3lu9)
2. UNNURINITOBALUUIIABIN T INN (8 F3laq)
3. MANNISNISHAIUINITOBALUUIIABS (8 F7laa)
4. MSANUIMAGILUS (6 F3l314)
5. A1599NLUUINANE NS USEUUNaNuaUTd (5 F7la4)
6. NTOINLUUIIRBIEMSUSEUUTIRNsTeWYad (@ F9la9)
524762 n1seankuUUnIaldanIw 3(3-0-9)

(Bioreactor Design)
a < a
wouly: lnuAuiuteuresauIn

Uszinnveansosuneal tasesufnsaiuvusatiastaslideiios daiansanieaiu
JEUUMIALDINTA N1TNIUEITHAENISENEAMNToUlUUNITNTIN N UhnTaldinmdmsussuy
WouvIuay UANIaTInmileisnsuea N1500niuussuUEMSUNISLENNEnAUTTINNLAZNIS

iuanSualAuTans

1A71AITIET%)

1. Ussnnveuedasufngnl (a Falug)
2. MsineINIe nsnuanstulfnsaliinw (a Falug)
3. nsanewauseuluufnsaidinam (6 Hala)
4. Ufnseithnmdmsuiteniuaey (6 Faluy)
5. Ufnsalfanmiliisetaa (6 Hla9)
6. nseenuuusEUUlFlunsuenanswagilsiuans (10 Flats)

N-46



UAD.2

524763 walulagn1sndn 3(3-0-9)
(Fermentation Technology)
i < a
wouly: lnuAuiuteuresaIn
sEUUNINIn N1sdendauuuneilosiaslisolias dngAuvaanisndn n1sndn
HENTUID175 N15PRNLUURMIN 1nTBsllaTauazAIUAN NISHNDINIALAENIUEATT N1331809

a

WUVVBIVUIUNTULN N15nasnauL gl nawar 1SVl iNae S e NuuIUNSAINUS NS

9

1A7lAT9578397

1. sguunsudn (@ 3Tu)
2. PRRUYeINTNLN (a #lu9)
3. MSUANNARAUINBIS (6 F3lu9)
4. ANTODNLUUNIULIN (10 F3lw9)
5. A19A1ADILUVVDIVUIUANTRIIN (6 F3lu9)
6. mahasndualilvivaznisiiliuians (6 a9
524764 N3ZUIUNISUENNINYANTN 3(3-0-9)

(Bioseparation Processes)
a < a
Wauly: lngAnuiuyeuYeIa I
ANUULLRNIZYRINTEUIUNINIWALLLAETINMKazansTIluana Nann1TugIUNIg
PONLUULAZNITVYIEYUIANTTUIUNITHENNYIAAN AT U N19TINTINBBNNATTOUY LU
NIEUIUNIINNALNBY N15aTMENaY N1sTUWIEY NMsaiawuuastinn1a n1skenlagldidawnu

N13gAdu waznszUIuMIiasilansmdamsuiuANududukagiuTans IikAnEnsae

lATITIETY)

1. anvaeengYeInIzuINnsMawalulagtinniagansiluana (3 4lu9)
2. Bmafufyuvad (3 Falug)
3. |maeduasnanatunsyiliwadunn (3 Falug)
4. NITUIUMIANAZNDU (3 Falug)
5. ﬂssmumiaﬁ’mLLuuaaﬁgmﬂﬁﬁﬁfwLﬂuaaﬁﬂizﬂawﬁﬂ (a 4lu9)
6. nsueoniagldidousiu (6 Falug)
7. ATTUIUNSAAGY (6 Fla9)
8. NIEUIUMILATUINANTI (8 Faluy)

n-47



UAD.2

524771 Usngmsaiuiaduds 3(3-0-9)
(Inferfacial Phenomena)
Fouly: Tnganufiuveuyesanv1in
Aniidnuguuwamans Snvarlasiadng uagnszuiunssasdifiieadesiuiud
duilaszninedgnim Usingn1sainsBuaugian s35uvifinasomvnanman suedsossnaseninety
aAveunal Tiduitufavudisessureunas audinidlninvenaiiiuiy fufisesdeszninedy
NATDITIHAZVDNNET — YUAUNE NFzUIUNMIPATUIINEITavats Usingnisainisilen nsase
413 wagn1391sde sruuddatu n1siinnes wazszuvaynIAazees AIdulasendnadigaia
vosuduagfing nsgaduvesianarlovuiiuinveuds nsgaduniaaiiuagnszuiunisss
Uiseall

1971ATI5IE37)
1. unihly (2 H7l34)
2. NTPUIUNNTTUMING (3 Flag)

[

- LSRRI A WA UDET TR

- @UA15Y09de Lavanuaw

- ANTIALSIRIR
3. SITUYIRLALOUNNAAIARSUDITOHBVBINAT (@ F9139)
lAsIET ALV i TouraUBIma?

- ASIALSLIANTINITOURD
ANSPIUSU LA UNDUDINUR

- Suiienvesivd

4. FEuiuiuushsesduveuan (@ F7Taa)
- MINSEANERTRIUNMaIUUTean B nelavile
- FBAnwtuilduuaien

5. nquilWihveuaiui (5 Falug)
- dulwiiaosi
- Suvesaifuuazdunisung
- @nemn

6. SPUABILIINIVBILTY — VBLUA? (3 F9la14)
R GG
- MYIANAYDILUFUEE
- mquiiAeafuusngnisaivessudua

7. MIgaduInanTaraY (3 4lu9)
8. N3WEN N15ABYEANT WAEN13VITEATN (3 Falug)
9. 3atu nsinanes uarauNINAYeDs (3 Falug)
10. Msgatuveding uazlouuvouds (3 4lu9)
11. MIAAFUMBATILAENTEUIUNISLSUASE (3 Halug)

n-48



UAD.2

524772 waluladayninazaas 3(3-0-9)
(Aerosol Technology)

Feulu: Tnoarmifiuveuvesany i
waAnssuuazauifiveseynafiuviuassegluigaiafiie n1snszatsvuinvesoynia

audRumnavesvesina maedeuiiviinuazngvesalfin saunarmansivosoynia NMsiAReUTILUY

us1LlsuLaENTUNITesIYNIA MsladeuiveseymAlasanAaLAnAaYeIgaMgil nalnnns

NnUszquuauNIAaEasd NIAIULILLAENTTEMEYateUNAareasau TR Laasliihating

VBIBUNA NFIUAINUYDIBYAA

1mlATITI877
1. undazA1inAIy 2 Hla)
- AAAAIUYDIUNDUAN
- dUgIUINYIVBIDUNINALEDY
- autiveituin
2. MINTLINYIUIAVBIBYNIA (2 Flag)
- WurhAudnanande
- ALY
- audRadnmandiiionaninisnsyaneawn
3. guihunninveesiva (2 3la)
nswadeuinuuiiauazngvesaliin (3 ala)
FAUYAAIANTVBIBUNA (3 4lu9)
aun1sn1swAouil

ANILSIANEATINY
- NSLSUAEANTVUINYBIBUNIA
- MapdeuTiLUUTiAmaFe?
- MIvuiuveteUNIA
6. nsiAdpuiLUUUTDULAYATUNS (a Falay)
- NONTUNTVRITINA
- quimaiedeuiiuuuuden
- HAYBINAYBIBYNIAGLDDIHDANYEAVENITUNS

- STUENNNDATEIRAY

& a v )
ASLAFDUNNINAINUTDU (@ TFl19)
miLﬁmﬂigf\;‘uuﬁuﬂwaqaymﬂazam (4 Fl19)
ANSAIULUULALNITIELNY (4@ FL39)

- 3llpUeIN1SNnlAdYaYRRUNINEYEDY

- Msiiniliadgawuuienius

- MsiiniliadgawuuIisius
10. anvAnuasiazliihaiindveseuninazess (a 4la9)
11. M39WAINUYBIDUNA (a 4la9)
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524773 N1IAUANNTEUIUNISAANTBY 3(3-0-9)
(Corrosion Control)
Roule: Tnwaruiureuvesavivn
annenaailliiirenssuiun1sinnseu s8aT0INISAANTOU JAUNAAIANSNIY
willsirvesnssulrunisinnseu Sm%wasuaqﬁ'amﬁamaﬁ%msmu@mmiﬁ’mﬂﬁau NEANTTUVD

[

Tamieanssusenisinnioulagianizngliduindeun1gaaivnssy nsidentazeaniuuian

Wietlastiunisinnsou

1AlAsIsIeIY)

1. anmzmaailliiivesnssuiunisinnseunazvinvesnisianseu (@ F91319)
2. aunaransiadliirveansyuiunisianseu (6 F7la4)
3. 51/1%%%&?%@Lmé’auLLazﬂﬁmUﬂumiﬁ'@ﬂiau (8 F7la14)
4. WyANTIUVRIIANNIIAINTTUABANINANTAANTBU (8 Hlag)
5. madenuagoenuuuianiiafununisinniou (a 4lu9)
6. NIPRNLUUNISTLIUNMSeTestunsiansau (6 F9l34)
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524774 Aanssuadllnin 3(3-0-9)
(Electrochemical Engineering)
Joule: Tnepnuiuveuvesanuiin
ndnnisfiugiuvesnszurunisiaitlii QUNNAFIANS WazauUANIIaNnavo s
avsazatedidninslad Usingnisainiseaunamaniliia Qeulwiihaesdu uuusiaes
JaunamansTesalih saunamansvesnszuaumsinnsew) nssuaumsanewluszuudianing
lad @nnilnifivesansazats msunsuwavnnadeudieluasavaredidninslad nalnnisanewm
Uszgluansazaie) wuudnasuaznisdnasinszuiuntsmiaadlnily n1suszendainuinig
il lumaAusnvinaznsuasusundanu uaznszuumsuensmelilin sy

HATTIET)
1. wnAediugIunaailng (@ 3l3)
- nazualniuazdndluiii
- anmnsilviivesdeeu
2. Qauuwarans (6 ¥law)
s
- gauunarmaniveanliuazauna
- aun1sveuiud
- HAYDIYUNNAUATAINAY
3. audAnisaninauna (4 Fl39)
a a s aAa & 13
asazaudianinsladuazlnddidninslas

- ANWMZVDIRITATANY

Ufdunusseninesey
- nSALATLUE

4. Usingnisaimisaaunaeians i (a Falug)
- Toulwihansdu
- wuusaeassaunaraEn Sl
- YAUAIENSYDINTTUIUATSHANTBY

5. nsyuiunsangleulunszuiunisaillni (6 F7l34)
- ganih i luansazanedidninslad
- msunsuazmsideuingluansazanedidninglad

- NalnN1saNeWYeIdeau
6. WUUINBBILALAITINADINTLUIUNNTNIAT T (6 TLa)
7. MsUszenaldau (@ )

@ t:l' [
- MaAukaziUaguIUNa U
- nszUIUMSwenaanasglniin
8. Amnssuadlndnasduindou (2 Fla9)
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524775 nssuAsnadugs 3(3-0-9)
(Advanced Powder Processing)
feuly: Tnsafiuveuvesanyiin
ANANBAILYDIBYNIANS: N1505EI1TUIN JUS19 ussBamdrseninaeyna nalnnns
duila NMIMANANYUZITINAUIINYVIBUNIAKS: ANUATEA YUVBIUTAALANIU AMENNTAlY
Mslva ANNausalun1sen NMAURMAZNITEI08N NITHANLAYNITHENDBN NTHENVBILTI-
vodlua msndnmsidsagdaensiauelilugiudelpsmsanuunn

lAgTIeIY)
1. ANANYMLUBIDUNIANY (10 3ly9)
- NINTEANYIUA
- U8
A DY = = ' v o
- nalnfnetesiveynia: wssBamielsenineuniauaznalnnsduls
2. MSMAMANWULITINAUIINGVDIDUNAKS (8 Flua)
- MFIATILATINO B UBIAILATYA

YD TUFIANIY
- AnuaEnunsalunisiva
- ANEINsalunIon

3. ASURILAaEANSEIeeN (6 F3lu9)
- Pafiansunlun1seankuy Hopper

ushiunsiualu Hopper
- 9m3IN15taRenaIn Hopper

NNINTEAWAIVDIANULATEALY Hopper
4. ASHANLAZNISHLENDDN (@ Fla19)
- YUAVDIVDINAY

mﬁmwﬁ@mmwmawamﬁm

nalNASHANLAZNISWENDBN
- MIUTUUTIAUNINMSHALLAZANTAANTSILENEEN

5. Aswenvetwde-vedlva (4 %’ﬂm)
- miLﬂﬁauﬁﬂmaumﬂimaﬂm

a

- YsEaNTNINAITHEN

ANENEAENIT VA

nseenuuulelaaukargUnsainges
6. MINanEnIiTAadlagnsinvualilngiunielagnisanvuin (@ TFl319)
) Y I [~ o [ ) Y @, =3
- natnMsy i dudinnasuuIansdnsIn1svin i uwia
- NAlANIUANTBIBUNIA NTASUUUTIAI8I8NTINITUA LA TURILAY
ANSNTEANYVUIANAIUNADI LY

1%

- AFODNWUUATEVIUNITNISVINVUIR AR TUNTONITINaAULIN
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524781 A52UAUNTSNNSUINSIAEY 3(3-0-9)
(Petroleum Processing)
Roule: Tnwaruiureuvesavivn
pafUsEneUMaAiiveiiuiy vinuaskanfusisesuRu nsinsiauRas
nMsUszfiunansasitinsdoy dnvarlasadawenssuiunsnduinguiu nsvieusemenay
YU ULUUY U A1 EANFUUTTEINIALAZAINIIUTIEINIA NSEUIUNISLUTANINUAS

YSuAandnnanAaaUlnsiaeudsziansng o

1lAsesIed)

1. umhRfuihsuRulesnsuIums (6 F7la4)
- drifuiunazaansausiainiisuiu
- MTIAsIgiwagnsUssluautRvesmans i Ulnsiaew
- TA598319999NSEUIUNNSNAULSTUAY

2. nsTUIUNNINAULSAY (12 F9laq)
- wenauiivhauneldanusuussennia
- wendufivhaungldnnudusininussennie
- ASTUINANSEMSUATsbElASANSUB LN

3. NIEUAUNTLUTENN (12 i'i”ﬂm)

ATZUIUNITLATNNY

- AszuumsSesuiis
- ATEUIUNTORALATU
- AszuIuNselges st
4. n3EUIUNITUSULAY (6 F7la14)
- Assuaunsiglalasiau
- NTYUIUNITADERN
- ASTUIUAIIASA

- ASEUAUNISFIYINaZAY
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524782 nszUIUNIsHAREsUIRSLAY 3(3-0-9)
(Petrochemical Manufacturing Processes)
Roulv: Tneanudiureuvesanvin
Ausiieafugramnssadlasied msimuimeluladmaiunmsdaasziastlngiad
nanduaitlnsadifidfy nsruiunisednansteulilssnulanad nszurunisudnarstlnsiad

JUAL TUADLLDY hazdulany

1AlAsIsIeIY)

1. umbhgeawnssutlngad (6 a9
- dnwaglanigilay Msiaumalulagniseunisdunsizviastilnsadl
- wansSouelnsinifiddry

2. nszuiumskanasteulrlssnulingad (10 F7Ta1q)
_ nszurunsHananlsandusingiy
- ASTUIUNISNARANN]SWENAYETTUYR

3. pszUIUNSHARENSUIASIATudY (12 F7laq)
5 ud loadlud eylsuifnd ovwdau Madunsie)

4. nszviunsHanansUlnseiitudeliesastulans (8 F7la14)

(@E15IUIULBS A19AALITIRNNRT LUDNAILATANSYADAURUATIE
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UAD.2

524783 ipdlvasnszurun LR eURAzen 3(3-0-9)
(Chemistry of Catalytic Processes)

Reuly: lnmnuiiureuyesanyniv
Fniiftesiunstssndliissfiteluuiisenedvesnssuiunamdlngden

warllasiadl MdeUsenaunlendnnIsveInssuIuMsissufisenall n1suUnguueiiLge

UAT87 LAflveedlsU AT 1LasIAINITUNILUIUNITVBITTUVULATEI69 9 LU NTEUIUNIS

uAsARe navUIuMsIleduil nsvurunmIsendinduusdiuresanslalnsaivou wagnsruanns

feruzdulasnisifulalasiau Wudu nszuiunisiseuiiservesarsusznoulanensuddu

WG

1A71AITIETY)
1. MaNN190INTEUIUNISISIU RS NALl (3 Falug)
2. wiveInsselisewasviinuasiasalisen (3 Falug)
- yiauansaudRdunse
- Tavzoanlyn
- langnsuadu
- langnsudtudgou
3. ANATIU RS IMATIAINTIUNTZUIUNIS

- ASTUIUMSUASANS (6 F7la4)
- AssuumsSesuiis (6 F7la4)
- NTUIUNITODNTLATUUINEAIUY (6 F7l34)
- AsguuMshemussulaglylelasiau (6 F7l34)
4. nIBUIUMT U isevetansuseneulanenua Tt (6 Hala)

- Uffseneendinduvesedau
- Mydanseihiliaondiem
- UjAseneenly
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UAD.2

524784 NTTUIUNISIIURNTETISHUS 3(3-0-9)
(Heterogeneous Catalysis)
Reuly: Tnganufiuveuvesanv1in
anudunuazuuaAnisafunszuiunsissu§isendisus indueenszuiunisise
UiA381335Wus sssuvfuarlaseadisermouvesiuitaisissljisen n1siinsesinig
FAUNBAENSUAZYUNNAFARNSUBINTZUIUNMILTIURTTE Mswsauarn1sInauiivaadnansisy
UAsen nszuiunssalfisenlaeldaisissdizenvssiansing q wu lave lanzeanladuas
Tolavi WWusu msuszgndnszuIunsiafiseiionsuanlussiugnaimn 55 19y nszuIug
sonTatu nszuaunmsmsllnsiden uazlalasasueu waznszuiunisudniedauasie Wudu

1A71AS959E 7%

1 wﬁmammﬁmﬁugm (3 Falug)
2. PHYRINTTUINNTTUATEN (a Hala)
3 ﬁiimnﬁmaﬁuﬂamﬂiwﬁﬁ%m (a Hala)
4. UNAAIANSTHALQUVNAAIANSVDINTEUIUNTSIUY AT 1Al (5 Falug)
5. Mewdsuaaisuiiten warnmsinaudAfiieites (5 Falug)
6. nszvIuNs I iselesldfnseufisenussinneing o (8 Halug)
7. nszviumassuisenlussivgeaimnssy (7 4l
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UAD.2

524785 3sn1seanuuuluanainnssallnsiaey 3(3-0-9)
(Design Method in Petroleum Industry)
Reuly: Tngananfiuveuvesanv1in
arwdidasiufsduituiuagmandatifuiv nsvaunismanihduliandenan
dfufiu ndnnisvesnszurunisdisleunnuieuuazaiaansluigaieveanainasing n1s
ponuUUNsEUIUMIkazgUnsaifllflunssurunmsnduthifiufu wegnssurunsuusan madn o
matlnsidon fedrswegunsaliidrdny oA ta3esuaniudsuanudou vendunieliniudy
usseINAuaznglaanyIne mihedsuuadlasadn nhewinges mihevidawasiionay

v o &

901 a (v e‘d! o I3 I~4 ¥
WA LTIFUINNERNWNNIELITIFU Ldunu

1AlAsITI8377

1. mmﬁﬁméfwﬁlmﬁ’uﬁwﬁuauLLazmimamfﬁﬁuaU (3 F9l314)

2. nszvaunsHantuinsdenannisiuiu (3 F9laa)

3. MENN13YaINIEUIUNTTANElaUANSTRULAIIAANT Wi NIA (9 Falug)
Yaanalaz g

4. meenwuunszuIunskargunsainldlunseuiunisnauingdusy

WALNTLUIUNTHUTANNNAR S NN 9T InS a8 (21 Fla9)

< A 1%
LATDILANLURBUAINUTOU

venaunelinnufuuIIEINIALazelagayyIne
- wiihedsunlaslaseasng

- WUYLHNYDY

U

wiheranudnsagunudndunndisagy
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524786 3sn1seanuuulugaamnnssulinsiadl 3(3-0-9)
(Design Method in Petrochemical Industry)
Feulu: Tnsaruifiuseuvesanyiin
arudilosufefugramnssutinged mssenuuunszuiunsnanuazauaonsy
lugeamnssutinsall nann1sranszuIunIsansleumusoukaritaasiuignIAvesvaILae
f1w n1soonuuugUnsniflddmsunisndandnsusitinaned lnefidonasounquianies

waniUdgunuieu vendu vieadn vegadu negadu nuleldsulladlasasne mheunngey

Dusiu

1A71AITIETY)

1. arwdidesiufeiugnaunsnitingad (4 FTa)

2. MIveNwuUUNIELIUNISHAALAzANUaantluana unssuUlngadl (a Falay)

3. nENNsVBINITUIUNSEslaumNTauLazInaa1swignIA (9 #ala)
VBRMAILAE Y

a. msoenuuvgunsaifltlugnamnssadlngad (19 Flas)
- AN

_ ip3osuaniUAsumnuseu
~ vionau

- YOAnn

- viRRATU

- BRATY

- mhewdsunladlaseadng

- MUNYLANYDY
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UAD.2

524811 mslvanunialudAINTIuad 3(3-0-9)
(Multi-Phase Flow in Chemical Engineering)
Feulu: Tnsaruifiuveuvesany i
nslauvudutauluvesinasis msdrassnislvanynielagldsenyinag 1wy Fluent
vi3o CPX namansvaslvadadundmivaunsnisivannniawagauannsodeiuiinngla

aunsaviunazidile nsdiasudsdinavvesnisivanunia wdefidadenlunisivanyniai

WNYIVBINUINTDINGTNUS

171A59576397

1. numunamansvedlva (6 k)
2. milvawvuthuuluvedlvasis (10 $2la9)
3. wamansvadlnalsinnadnivaunisnisivanynie (8 Faluy)
4. M3dnaeudaiuavuenIsivanynia (8 Hlag)
5. vhiedidnidenlunslvanyaia (a #lu9)
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524812 wamansvaslvadugsdmiudaanaad 3(3-0-9)
(Advanced Fluid Mechanics for Chemical Engineers)
Foulv: Tnearandureuvesaivin
aunsasundadlusuvesinmesndnd nmsadaunisnisindeudivesutiiens-aldn
miﬂsz54ﬂGﬂ,%auﬂ1iﬁugmﬂﬁﬂmaﬁm%’ué’ﬂwmsm{maﬂisanhq 9 U NsiiawuuanuAR uaz
wuufng mslnaiisasdluasin q waznisinaluduveuauuusudeu Wudu 333insnze
anwagn1slualaginalinfig  Nsiiauuusnla NIzUINAITNALYITRIIRALAEN1TIATIZIANTT
Tawvuutau

1AlATITIEIT

1. aunsnswasuunlas (6 F3lu9)
1.1 nnwesnang
1.2 nsadaunisnisilasunias

~ aunsanuseiies

- AUASlULUAY

- AUNITNANY
2. aunsmsedoufivesuness-aldn (@ F9Ta9)
3. msdsvgnsdaumsiiugiunsiva (12 $la)

3.1 msluawuulianunila
3.2 gunshuueudmsunsinaluusuSgUnila
3.3 @N1¥N1TIMABENTININEINSUNS AARUUT VS BUNLA
4. W/IATIEENwLNISIa (6 F7la4)
4.1 359unnsa
4.2 FhaseingulSaa
4.3 A15AS1UUUIaD
5. msivawuusala (@ F9139)
6. nswanvewaslnauaznslvanuuiutou (@ F9139)
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UAD.2

524813 naAansvadivadutalndeudmiuiainsall 3(3-0-9)
(Non-Newtonian Fluid Mechanics for Chemical Engineers)
Reuly: Tnganufiuveuvesanv1in
auURMIINeINITRaTeEs M3InaudRnIsluanIdnegInssid aun1sanIuenIaIne,
NTua WU aunsavduiug aunisiengul waraunisesduszneuauiudeu nmsluavesues
Inatudilndeu wu nmsvawuunie nslualuvieuau waznisluanuumyusous Wusu Inen
N3UAveIvRdlranedoTuarYeTEUUNTEAM MIUTEENAldauniIsnIsualunssuIunIsng
APINTIUAL]

1AlATITIE37
1. Usingmsainisivasuutiuiialndeu (2 Faluy)
2. aUURMISINGINITLUEVDIRTT (3 F9l34)
- syuudilaitufunan
- szuuinUsniunan
3. ANFINFNUANIINGINTLUAVDIANT (@ F91319)
4. AUNNTADIUSNIINYINTEUE 9 %Im)
- AUNTANAUNUS
- aunsAmaeg
- gun1senUsEnau
5. msivavesansiuila ey (8 F7laa)
- msluawuunila
- Mslualuneuau
- M3bakuuryuIa Ui
6. AUUAMIMINGINTLUAVDIVBUNAINDRLUDT WATVDIENT (6 F7la14)
ansluszuuiifinisnssaeveaa
7. fegramsUssendldaiuyesaunisnisiralunseuiunsmImnssuwall (a 4lu9)
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UAD.2

524821 vadadugemeguvmamansininssuad 3(3-0-9)
(Advanced Topics in Chemical Engineering Thermodynamics)

Fouly: Tnganufiuveuyesanv1in
Anudinsihdelamemnsgumwamanifiegluamaule de gy guvnamans

Weadii Usingnisalvedseuuu)izenvangedalsenou aunavesssuunInIgnInkasnIaLi
Fudou 1w
1A7lAT95783%7
1. FtefnanenIQuInaans (36 FIlx9)
524891 WiatadugwnedAINsIaLAL 3(3-0-9)

(Advanced Topics in Chemical Engineering)
Wouly: Tpganuiureuvesavivn

= o v oA = & a ' @ A a =
ANYIRIVDLID GZNLUU'JVIEJ']W]{LVTN 9 LLagLUUVIa‘LﬂﬂIUﬂW%Tﬂﬂ’JﬂiiNLﬂN

524892 GasfaanIZNIeIAINTTULAS 3(3-0-9)
(Selected Topics in Chemical Engineering)

Souly: Tneanudiureuvesanyiu
n1sAnewadededluaivnanisnisedainssund dregreiadefidnunls wn

N32UIUNITUENETT N1300NKUUUANTalAT guunarIans sTuUayn1ATaILdY Adnaians

Uszand wazdenssudaadl Judu

524896 n1sAnYIUYmIRLAENINIAINTTULAL 3 wuaefn
(Special Problems in Chemical Engineering)

Feuly: Tnsananfiuseuyesanviin
nMsAnuieTikarIsmaudtayifsafunssuiunsmaamegaannssy neld

AuuriivetessnuInulsediin

524897 WdeANYIBATINIIAINTTULAL 3 wilefin
(Independent Study in Chemical Engineering)
Fouly: Tnernufiureuresawiin
msfnwdeifinudsumadmnssuaiidaenues nmeldfuurivewmanansd
wdefidnudedlduamuiiureuanainnin
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UAD.2

3. nguArIAuAAINITILATaANA

525600 ﬂiﬁmmam%%y'ugaé’m%'u%mnssuLﬂ'%laana1 4(4-0-12)
(Advanced Mechanical Engineering Mathematics 1)

Feuly: muAnafiureUveIav1IN
syiusuaznalaasvesaunsieniusuarlsilenius aunseyiusadopdadududunils

I3

wazad I5n15dsuLUaiinls ssuvaun1seuiusandly aun1sHUUERaTI-8las NalRaERUY

a

aunsy Hendunanuareunsuysies nsuUasaivana niswdaysies Menduiiiay (anduaiy
Aana1n Meiduuwnunn) nsiindayauasnTIATIERandunus

lAgTIEI
1. syiuSuasanaeuaEmenmiusuasliomiug aumeyiusalaydedu (12 $la9)
Susumluazaey
2. FBrswdruuasius ssuuaimseyusaniiyy sunsuuuEnes-qeiad (12 $la9)
NAAELUUBYNTH AMILUUGRRTI-AL IR HanaeuUUBYNT
Waﬁ%’uéjﬂqmﬂLLazaqﬂiuwj‘%Laﬁ nsuUasanuana niswdasnSies (12 $la9)
4. enduiiay nsinvoyauazn1TIATIEandunus (12 1)
525601 ﬂzﬁmﬂ'lam%%gugaﬁm%'ﬁmnisuLﬂ’%f'aqna 2 4(4-0-12)

(Advanced Mechanical Engineering Mathematics 1)
FrUsAunaU: 525600 mﬁmmam%%uqqeﬁm%’ﬁmmimLﬂ%ma 1 Y5 ANUAATALYBUVDY
GRLARRE

AUNITIRYINUTY DU TUAURATNITIILUNUTEAN HaRAEvataIUaTd aun1sAIINTou
wazaun1saaulaedsLendILls SEUURAANSINSEUDNLAENSINAL Bn1snsznefanduyagiu
IPN1sudasUsius nsaendseriuaswuulunisuiaunisatvandg

lATITIETY)
1. aun1seoYiusgoalBaduLaEN TTIMUNUTENN (@ a9)
2. WalmAgvIUand aun1sANTeu

wazaunsadulaeISuenduUsuussuuitnann (12 Fla9)
3. nawasveIaIland aunisauieu waraunisaaulneiSuensiuls

UUTEUURAANTINIZUDNLAENTINAY (8 1)
4. W|msnszaneilinduyagnu (8 Hala)
5. A8nsuUesUsnus (8 1)
6. msneauseiuAsuulunsuAaNnIsaUana (8 Hla)
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UAD.2

525602 sulsuiniBeiaavtugedmiuianssuaions 4(4-0-12)
(Advanced Numerical Methods for Mechanical Engineering)

Revlu:  muAsIfiureUYeIEYTI
sufouiBnaisduiiles mavnaaaedsiiavdmivannaieeyiusaiy msmina

walavdmTuannIsleYRustey N5 UiRnsNaNge

lATTIE3Y)

1. sedouiBnassduiiles (a Hlu9)
2. aunsBseyiusansiy: JywaFusu (6 Hlas)
3. aunseeyiusansey: YayyAtvey (6 Hla9)
4. aun1sdaeyiusteeluUadusin: aunsaiuaia (8 Hlu9)
5. @UNSeURUSERuMUUNISIIUEN: AUNITNITUNS (8 Falay)
6. aunaeyiusgaswuulalasiudn: aun1snism (8 Hlu9)
7. nmamgaufuRnsiiaian (8 Hlu9)
525603 nafnaniansiasiaiios 4(4-0-12)

(Continuum Mechanics)
Feuly: muAnafiureuYeIav1IN

NUMULARARARLIAMETLazLusINS I nuLeS audivosansiileneiiles usinsesi
AMILEY AALATEN ANELTIS TSN TEdn mnufukaranueIeavesansiedaiiios ng
AN398 NYAITNTINEL wazngnamssluuuduvesansiedaides fegsiymimng

narnansvalanaznamansvedlva

1mlATITI8377
1. Jow fsdneuvesansidoseiiier authivesansioreiiios (@ F9139)
2. umAgAasAweskazkuviinnsidmuees muweslussuuiidnaingadu 8 F9la14)
3. pnuAY ANAATER NSNSy Yesansideseiiies aumsAuduLS
FENINANUAULAZAIIULATYA 8 F9la14)
4, ﬂg‘ﬁugm AN 9o991NANMINTIND NNTNTING L
LLazﬂgmimﬂmLmuﬁmmmﬂﬁaﬁimﬁaa (8 7laa)
5. dhegrstymmanamansusuds nguiauiaveudesiu (10 Flats)
6. fegtymmienaransvedlua aunisuiiei-aland (10 F3la19)
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525610 NHUYNITBANEY 4(4-0-12)
(Theory of Elasticity)

Feuly: muAnafiureuveIanv1IN
NOUNVDIANIULAL N VDIAIATYA ANUFURUTTENTNANLAULALAATEA KA

a o

wagvamgunisiavgulugesiavauiin Heiduanuaien Jymiluiidansnauuazing

N39NTTUDN
171A595763%7

1. VIQUUIAIUAU AUNITAIILANAD (6 la9)
2. vgufvesnnuesen nsBaduiisndniiey aunisnisidniule (6 Hlas)
3. WORNTINVRIIAN LY RTAVEU MINANUFITUS T NANUAUUAYALPS R (8 Faluy)
4. wamasvemguiimsbaveluaeciazanufin mebasneliimiinvesiies (12 $la9)

ANSLN9AYDIANU NNSUARIVDILYVIINT
5. AUNSANUEUNUS VDI NUA UAZAILAS IALLR N ANSINALLAE AN ANSINTTUBN (12 TFla9)
nsNalaluinna1g 9

6. MINTUAMULATEA (4 7319)

525611 A5AATITRAULAULTIAIUIN 4(4-0-12)
(Analytical Stress Analysis)
Roule:  mumnudiureuvesanaiin
ATIATIZRANULAULAZAIIULATEA AIUENNUSTENINAIULAU-AIIULASYA-N1TNTLAN
audulutudiureniodnsing 4 msdnfverinss nsidwiaveniu fonsail dums

2NLUU 52 T8UIBIRIALAVEINSUNITIATIEAIULAY

GhIGER R Rk g

1. MTIATIBRANUAULAZALASEA AILTSUINamMIansIan (a 4lu9)
2. ANUAUNUSTENINANUAU-AILATYA-NIINTEIN WY IE AL (8 Faluy)
3. mnuiluBudiuveniesdng wu iles Yeste fude (8 Hla)
4. M30AFMUDILIINTS (8 Hlaa)
5. N13lAIFITDIAIL (8 1)
6. Forilslun1seonuuuTudiueiodingming 4 (4 Hla)
7. 521 0uUTBI R 1A T UNITIATIZRAILAL (8 Hlaa)
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525612 N153ATILRAMNAUBIUYTANS 4(4-0-12)
(Experimental Stress Analysis)

AyrdeAunau: 525610 Nufn1sEANEY WERIUAIUIUYOUTBIEIUIV)
LUzd1I5N13TAANUATEALUUAIE 9 WIRTIRAIATER RUNTainITTAkasTuin

ALLATEA IDNITIATIENANULATER TTN 1A lUNITIATIENANUAY NGB TDIANNEANEULT

WE9 A5UDIUDS I5N5PABURD Nsnedeulnglivnane

1AlA59518377

1. wusidsiuguaraumem s teseuduiasmuiesenlus iy (a Flu9)
2. WMFINAUATUALUUAN ¢ LAZIIATIAAITLLASEALUUAN (4 Fl9)
3. gunsainsin uasduiinauensen (8 Hlug)
4. wesinrnuadeasuuanudiunmuliih 38nsldnueiediotnaueden (8 Hla)

wuuANNAUUlNT nsUSuUsanndyin

5. MU URIPNEAVIEULTMEN FFNMINAFBUAIBLEN NMTIATISRAUFULUUANY (8 Hlwa)
6. FBMTINAUATEAVRINDS (4 )
7. MIARBURILAZNITMIATIUAUMIEITNIATEURT (4 Fl39)
8. msnaaeulaglivhatewuusng 9 nslddssanudgs nsldsadiend (8 ¥alaw)
525613 NQWYNITHANIAN 4(4-0-12)

(Fracture Mechanics)
a o W 1 a & 1 =) = a
AYIUVIAUNBU: 525610 NOBYNTIANE L FTBAIUAIUAUYOUVDIA1VIIN

THUAVBINITHLANIN N1SUTEUIUVDILBAY NISAATIELAN NITILATILNUBINSNTAN
NAFNAASNITHANANLTAEU N15IUATOELAN USHUSIY NaAIEAINISUANTNITEAUDYNIA WarEAS

VBINTVIYFIVDITOLUAN ATILAT TTNTNAADUAUNGWYNTUANIN

197lAT9TIE37)
wa ] ¢ =~ ) e ~ A = )
1. UsedamnudunnlunisAneisaani1swaniin NSMANEINTa9AULESNNY (@ FN9)

NAUIAINTTULOIWINNITUANIAN

15Ul NISIAATIULANLAZNNTIATILIAUDINTWAN (12 2ka)
NAFANINITLANTINLTLAN NSIUATBEWAN USWUSLD (12 Tla9)
NAAIARNSNITLANTINTEAUBUNIANAAIARNSVYBINITVNUAIVBITOULAN (8 k)

ALY MSEYINELLDIAINAINAT NMTOBNWUUNEY S9N UM SEENEIBIINANLAN (8 TaLa)

o R LD

ax 1% = @ o
ITNITNAFDUATUNG YHNITLANTN (@ Fla9)
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525614 JgnUsznau 4(4-0-12)
(Composite Materials)
Feuly:  muAsIfiureUYeIEYTI
AL dRlaNIzrIANFIRUSIBLdUTEnIAIUA kAT AR ERd MU TaR UsELam
asudly namanisedueyniavesianUszney mnuudusuiesainasnaundule ngui

Anudemedmsuianeasuduly msndndanuseneu

ilATTIE3Y)
1. AuaudRlRnIzremUETUSBuAUTENIRLAULALAIILAT YA (8 Flwa)

dmsutanussnniasudule

2. AaanUAiumLEavguresianUssnay aunseudamgudmiuianUseneu (12 Flass)
3. naFaniseiveynIArasianUsenauy (a Falag)
4. muudausaiesinnsnauuidule (a 4lu9)
5. ngudenudemadwsuianeasudul Tusudnatasiinnusou (8 Hlu9)
6. nseenuuuianUszneuliielsldusslomiligagn (a Falag)
7. manandanusznau (8 Faluy)
525615 NauRgIUNanEin 4(4-0-12)

Theory of Plasticity
a v o 1 a s 1 =] < a
AYI1UIAUNDU: 525610 NOYHYNIILANYU NIDANNUAIMULRUYDUVDIF1VIVN
Uﬁiﬁ@g?ﬂﬂ’ﬁﬂi’m ﬁuﬁmsm ﬂ??ﬂﬁﬂﬁﬁéi%ﬂ’h\‘iﬂ’ﬂﬂLﬁULLagﬂ’NﬂJLﬂ%ﬂﬂiuﬂﬁﬂ%@ﬂ

wanadin n1snevanetuuliiaduvesian nsUssenavguidrunatafnlugudindng

lATITIETY)

1. fomuariugiuvestan nofnssundsnisesn (a Fla9)
2. UTTVIREIUMIATINUULANS 9 HuAaNIATIN (a Falay)
3. ANMUANITUSIENINANUAULATAULATEALUNENYDINAERN (12 9lats)
4. mManevauswmuuliBaduvesian aunisanuduiuslugiliiedy (12 Flas)
5. msUssendnguigunanadnluiudnudana (8 Halug)
6. Whiluvddwuddmsunsfnwigunanadin (8 Hlus)
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525616 NHuUHvRNULAZIURBNUIN 4(4-0-12)
Theory of Plate and Shell
AyrdeAunau: 525610 Ngufn1sEANEY WEORIUAIIIUYOUTBIEIUIIY)
aumsvesm B ang udwmiusunauuazwsiuAmA sy MInsyinddntesveuty uHiuay
Wasnursmeldanmveuuuuing 4 Bmsuszanamlunguivecuny maudsuglvesudonun

seiaudsinlusoduddnsukiuLazlaanung

lATITIETY)

1. Do Mg wastseTRenuduinvesnsinumnuiusuung (8 Hlas)
2. aunsvesMIDavEuvesIHUNANLAzLUAWMABY NsEadifiosiosvounuus (8 ala)
3. MIWaRasTawNuLaziUTonUIElAan M ULUURNY 9 (8 Hlu9)
4. 3FN15UTEUATIUNG B VB IWNY (8 ala)
5. mswasugvesudenunanelianmusnseyiuazanmiiveunuusiig (8 Hlag)
6. sz lpuislnludiodmudd s unguiuiutaziudonung (8 Faluy)
525617 NAAEATTINTW 4(4-0-12)

(Biomechanics)
a < a
wouly:  suAUTUYEUYDIEITIN
N5IATIEiedIede 9 vesysdludainemansuaznamansimnssy N19IATIE
v 6

naAansvasinavesszuunsivaisulusienie naransirnssuluisuazdnivssLanang q ng

UszgnAldauiien1smsadinnivunagiloUsedvanalunisim

lATITIETY)

1. 1a59a59lne 973 waEaNuLYRIRILILANN 9 Yoyl (a Falay)
2. MIRTEVRipIa 9 vesyudludaineansuaznarmansimnssy (12 $la)
3. meenginslvaisuessssuumslnaluime wu ssuudon ssuumadumgla (10 dala)
4. msieginamanimnssuluiiviazdnisinmnig o (10 F3la19)
5. mMstieNTATERne wAnwiioszgndldnuiiensisdiniialy (12 Fla)

Azt UUSEANEA N 19NISANN
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(3

525618 ﬂ’lial,ﬂi’wﬁﬂ’a’]mt%ﬂui\iLLazﬂ?ﬂﬁlLﬁu%’uﬂﬂ‘JU%Qﬂﬁ 4(4-0-12)
(Advanced Strength and Applied Stress Analysis)
AyrdsAunaw: MUAMUTILYOUYDIEI VIV
ﬁugwuma AULAY ANULATEALAZIZEZUIN NITHUAIAIULAULAZAIIULATEA FUNIT
AuRALAzALANLE; MUMUSULUUANNELTUSA AL meTeaLazn1siUAsuLaasUing
nouidanguidowiu Anvitdenamanidugs madiengianududiomadandanu e
sz UMUUTRINIsdenmy uardoinnsanlunisesniuy NSIATIEinAdUALLAY

HATTIET)

1. fugiuuss Avand anueieanazszesin (4 la)
2. UWUBIAULALLAZANULASEN AUNTANAALALAIINANYS (a Faluy)
3. MUNIUFULUUANLFITUSALLAY mmuﬁamLLazﬂﬁsLﬂﬁauLLUaﬂgﬂiw (8 Flag)
4. vuiBenguiiasiu (a Flag)
5. vadonamanitugs (12 1)
6. MIIATIEAANUAUMIENATANG 1Y (8 Falug)
7. Anuudeussuazgluuuresnisidens uwasdefinnsaniunisesniuy (a Falay)
8. NMFIATILINAFOUAINLAL (a Falay)
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525620 nafansvadlnaTUge (4-0-12)
(Advanced Fluid Dynamics)
Reuly: muAmNTiLTOUYEIEYTIY
nsasaunisauaunsivalaenisldndinAansuuuinwasiazmues nanasuly
p3sUTTsELN1IAIUAN N1sangUaumsmuesliduaunsdureuen manuainaeTesENnIs
fureuslponislinguiveneunsinuuasnguianinade auduhuezaumsindouuuls
Tuada arumiinuuazmaunseuforusudeannnnmusuuiuii sureuwanuuiuian
nslwauenlutureuiun nislnauuudnuasion nguestds nisUssgndlinuresiureuiwmuuy
Hutau 1wy nm3guvestin mMadindasnsaismaadeu snsniskan Lugtnisdiasndy
thuthu

1A71AITIET%)
1. nsassaumsmuaumsivalaenisldpdnmansuuunamesiaziuees (a 4lu9)
2. NARAKIUATIUNAITOIEUNITAIUAY (a Falug)
3. msangUaumsnuanliduaunsduveuis (a Falag)
4. msmmamasvesaInITwIsuRlaemslinguiveneumsy

LASVIG B aNNARY (8 Faluy)
5. anuduthulavaunsiedeuuuisiuand (a Falag)
6. mnuvimuLazanmuniedorusuileunanmamuutuu (a Falug)

7. Furauskuutulu nstuakenludusauss

< o Y]
N5 MARUULINKAZLIN NOUDINTI (8 Flwa)
8. nMsUssgndldauvesturauwakuululiu (8 Hlwa)
9. wurdnsinaesanuduliu (@ 3l39)
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525621 nnslvanuududoy 4(4-0-12)
(Turbulent Flow)

Sunisduriau: 525620 namanivedvatugs WiomuANuIiuYeUTEsANY I
nguinisneiin A1590g wagnisaaredivesautuliu anauazszfundany

dnvnzlamzvesnsivauuudutiuriugunsesng 9 Wy wiusu nifansanszuen nsanau

wnuenia Wudu nrsmnsssueAvuuduliu wugiinisdiassanudutiu nnsdssyndld

Uslomianaatuluy

GhIGERER Rk

1. nauinsneiin Mseg uazmsaaneivesnnutuliy (12 $lu9)
2. ANALAZIZAUNGNUY (8 Hl319)
3. é’ﬂwmzmwwmmmﬂwaLLUUﬁuﬂauﬂiwugﬂwiaﬁiN ‘ (8 L)
4. mMsnsssuRkuUtuln (4 Hla)
5. unthnssassautiula (8 Hla)
6. msUszyndlivsglovtiananuiulu (8 Faluy)
525622 nsluanuusn@ala 4(4-0-12)

(Compressible Flow)
Feuly: muAnafiureuveIav1InN

navasrusasilddensiva nsluauuusinindes IndlAsades uazsimiloides g1ums
Inalutiidn Adunspunndaannuazauduiusituiiaulin msdesgingdedl 1 uae 2 vesgavma
mansdnuauNIAAUNSEUNNLUUMEEIR navesiElauaynsdsiuanufeulunisivauuusa
fldnilein adunspunniBesuaznsiiuinegnaine aunismuauluaesdvuiiugunissuniy
dntdey nsangUaun1siduwuudnduaznsussandldmusenuugunsanies msmdmeu
lngisnnanuay HaveIrumiln wugtinsAnasdsiuavdmiunisivawuudadmile

1mlATITI837

1. #9NA5Y8IANNERRI LRaNSIiavesadlua (@ F9Ta9)
2. nsanuusnides Tndifeades waswileidss (@ F9139)
3. ghunsinalutidn Aaunssunden AuduTUSU-asA (@ F9139)
a. mleneinglof 1 uas 2 veuvmamanSdmIUAIMsPAUNSUNLUUNTIEA (a 4lu9)
5. msawuunidinfiiinavesninilawaynsdiunnudou (@ F7laa)
6. AAUNITLNNBEIMAZASAIUINDENIE (@ F9139)
7. aumsmuasludesdifvuiugiunissumudniios (a $aluy)
8. nsangUaunsidunuudsdnduasnisuszendldmameuliungunsansen (8 Hla9)
9. MIMAmaUlagIdAMANYaY (a 4lu9)
10. HavRIAAER aun1slutuRIue LazNSINARBY (@ F9Taa)
11. dugihnsmuadesiavdusunsiuanuusanala (@ F91319)
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525623 N1sliananeEaIu 4(4-0-12)
(Multiphase Flow)

Soule:  smwenuiuseuvesaviv
a:umsmuamaqmﬂmamawamuzﬁﬁmimammm%’au WATAIYBULYA EENNITANEN

1 Twaudy wazaudeulunislvawuvassaausfidnnsiion N353 wAZNISAIVLLY E1U

mslvanatgaaIuzbuuang 9 waziadesninaeinisiva nsawuuagnnafudinveands nns

Uszgnafldauiudgmiliietes wu nissameuasnmaninivomentiudemnas nediudi

A13NAULNITY NTAULIIDINTHASNANAUNNITIAYAT WUsU

197lAT9TIE3Y)
1. aun1smuaNvaINIsivanatvan s iin1saemaNsau (8 lasa)
LAANYDULYR

2. wanMsanemng Luudu wagauseu lunisivauuuaesaniuy

NUNN992LUE NISLADA LAZNITATULLY (12 Flaw)
3. gIUMTIMALUUAN 9 LaglddusnInaesnisiva (8 Hl)
4. nislwasuuagnipafullinuesuds (8 Tl)
5. mMsUssgndldauiulaymnieites (12 Fla9)
525624 N139RNLUULATEIININAYB A 4(4-0-12)

(Design of Fluid Machinery)
Rouly:  snuAudiuseuresaw i

wuztdaiesdnsnavediua wu Ju Tuateed Aeuwmsawes meslutl nsesnuuu
\n3esdnsnavesivalliuszansnimgs nnndenldgunsallimanzauiuau msuszyndldnis

[

muaudaluliRduinsnanisiva msdesiumsidemeunayingssnm

lpsTIE397

1. uuzeiesdnsnavesiva (a a9
2. mssenuuuIAdesinsnavestnalilisaniamgs (16 Flu9)
3. msdenldaunsallvivungauiuay (16 Fla)
4. myvszendldnisaiuaudnluifnudnsnanisina (8 Haluy)
5. nmstaaiumsidemenazingesnm (a Flu9)
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525625 &UTIAULNIIUNY 4(4-0-12)
(Gas Turbine Performance)
Feuly: muAnafiuseuveIav1IN
wuzt B udumg 9 Y00A30EUARITUA I TRaT TN iN1979IU 19950157 ULaY
wuafindsEAnBam uumsesndnniseanuuuRemwsawes Founlud uastetuiauuy
wwaknukazkwsal n1seankuuludnsuuuiwiwnuluaswazaindflaon1sldnaisnisuyusa
dase ANuvWILLLYes Tudns Suduvesuisen audnvuenTIauasn15u ssuunisUassleode
mevhausuiuresgunsainng q Yanmeans wasmeluladifsates audnwagnmsitnulunims

1AlA59578377
1. wuzthdudusng q veuesessudtaiuiwazniifinisie (8 Hla)
2. 1IIMIMNULALLUINILRLUIEAVE AN (8 Hla)
3. WUYNLAENANNITODNLUUADNINTALLDS WoeiH1 g
WaAITULUULUILNULAZWUISAT] (12 F3la1)
4. m3oenwuuludnsuuunwisnulugesasauliflagnisldnaisnsnyuiidase (4 Hla9)
Auvukiuvedludng duduvesfiten Aadnyazn1TIALaEN1TU
syuunsUaneleide (8 Hla)
N3YIUTINAUYRIRUN Al 9 (4 Hla9)
7. Janmansuazmaluladiieados audnuuzasienlunimsy (a Falag)
525630 AsUkAzAITMIIEAIIUTaY 4(4-0-12)

(Conduction and Radiation Heat Transfer)
Aﬂ' a o’gj o v a d’ =l =3 a
Wouly: 525600 ARIRNERSTUAIAIMIUIMINTIUATONE 1 MT0AILAUTILYOUTDIAIUTIY)
NUNIUAUFIUNTUIANTDUTULUUANN 9 AMLALLTEBIRINAINTOU (thermal stress)
mathanuSeuluTannifansileldiluensy (W Tu composite materials) yUNIUNUGIUN1TUNS I
ANUSDU NSWASIAANUSDULUULA AN AIUIIN NIUVBINTWESIFANUSauluaNN1TUIIeSalan
ASHNALNNTRRSTIAANUSDULUUINU LA WUUT UGB ULAYNT LTI D LTI I6a

GRIGERER LR Y]

1. mumuﬁugmmiﬁwmm%@ugﬂLLU‘UG\'N ‘ (@ F9l39)
2. Anuduiiesainainudou (thermal stress) (6 F7l314)
3. msthardoulutagifaadelifuonsy (8 Hla9)
4. yumnuiugunsuEssdauteu (a 4la)
5. MsWRSsEANNSauLUULAaTEIUT I (8 F9la4)
6. nsUSUaNNISUIIBIAlANAINDUYRINISLHNSIEAINS B (6 F7la14)
7. MSLARNNNSUHSIEANSTDULUUNLAE L UUTUToUlAENTS L9 DL LaY (12 $91a14)
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525631 MIWIANNTBULAZNIIENEINNIATUES 4(4-0-12)
(Advanced Convection Heat and Mass Transfer)
Roulv: 525620 namaniveslvatugs vienuauiureutesanin
nnsea Tuwudy wagndsnu nsdemanufeutazinalufuinuiuuusuiey
wazuuututuvuusiusuuasluvienan mslausniiuialfs nsmiANLFoULUUSTIINRA 113
drewmeuieuluaniizsienwaraivwiy MsUszgnaldlunuanaInnssy

1A7ATITIEIY)
1. NOVsana UANLaENANIY (2 k)
2. NMSENEWAIILSDULATUIAMITURIUNLUUSIUS 8U (10 Tla9)

YubaghUUUuUIULRLS U
3. NMSANUMAIMUSDUBALUIA MTURIUNBUUSIULS U (10 T2lal9)
wazwuudululuvianay

4. nslraneniuRalfe (2 $alua)

5. MIWIAMUTBULUUSTIUYRA (8 F9la14)
6. nseeweuSeuiominnsienwuunes (@ F91319)
7. nseewenuseuilosInnisAIuLLL (@ F9la9)
8. MyUszendldluaugnamnssy (8 Faluy)
525632 msv‘hmwL?iul,l,azn'ﬁﬂ%'ua'ln']ﬂ%guqa 4(4-0-12)

(Advanced Refrigeration and Air Conditioning)
l:s'e)u'l?l: mummﬁwawmmmﬁm

=

sruuinaudukaznisiiauduiiaamglisan nsuszandszuuriinauduly
2REIMNTIN SPUUUSURINIAKAEANIZKINABNNIIBVENAABN1TERN KUY N1TIFUIBBINA N3
drewmiuudulalnensesenineeInAuLazi M anigluvelaruTiunuiale n1saluAy

gnluldd nsvadey n1sUTuuaznisauna Jademamsugenanslussuuusueinia n1saiuaudes

uayNTdY

lATITIETY)

1. szuuianudusazmsiheaduiigamaiin (6 las9)

2. nmsUssgnassuuianudulugaannnssy (8 Faluy)

3. sruuUiueIniALaranITIINd LT BvEnason1s0eNLUY (6 Falu)

4. msswureoma nstemuuuduialnensessarinsernatuuasi (6 Falug)
5. mslnamelurenazuinmuiuiade (6 Falu)
6. M3AuANERlulRLarNIIAaey NMIUTULAENISALNA (6 Falug)
7. Yademamsugenanslussuuusuenie (a la)
8. MIMuUANALILALNITAY (6 a9
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525633 n'ﬁaaml,uuszwqmwmw%%uqa 4(4-0-12)
(Advanced Thermal System Design)
Joulv:  sueftureuresav e
wuNIYINUeUN Il puuAEA INTINVRITTUUAIN SO Ui uguAdneEnST
Aertes mssraemsndinenanidmiusruumnutounelianneasiuarlingy masedaymiite

nseenwuuluszuubifitedniauarszuuniitednia 18013 q lumsAunyneeniuunangn

15N15veAAAF AN ULUTHATNITORNLUUTEUUANNTDULUUTGAY n1sUssendvdnadialunis

oonuuUlviTian

1AlA59518377

1. wun19naure9Unsald oeuas N NI IUTBITEUUAIINTU (4 Hla)
2. yumudugruadiamanifiisifos (10 Flass)
3. NIIasINAERMmEnTansUITUIUAMUSauNeldanzasinay A (12 Hla)
4. msmadgmiitenisesnuulussuuitliifesinuazszuuiiidesita (4 Fla9)
5. Fmssnalumsfumanooniuuiiign (10 Flass)
6. TBN1IVRIMARATARUKUTUAZNITEBNHUUTFUUAINTOULUULTALE (4 Fla9)
7. maUszynimdnadaluniseoenuuulviafian (a 4lu9)
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UAD.2

525634 Mswlngl 4(4-0-12)
(Combustion)
Reuly: mumaiiuveuvesav1in
yuUaNNsANELTLSuguvmaman fLaynamanuedlvaTife st lud
nannisdrAglunslndiluaauzaesing (Wu nMsidaiagnisuinszaevelfisenall 49
Anndald n1sgalesdannas wiesnmvesainduazn1saiv) Msknlndivuunausineulay
WUUWNSI WAL Nsdaesnsiiduuuanysal wuueniiafies waswuuiaiiaat mswidivuy
sudsuiazuuviutiu wusihnsndludowdanauandomands nsunludlueiossusd
waglunislinnufeulugnavnssy Yseansamveniswilugl Msaauaniiz n1531809015H0

InshiUnanukuy “wauf " Tuntadla

GHIGER Rk g

1. Umuaun1sANduRuSI U narmanskaznamansvadlva (2 4lu9)
2. wanmsanAlunswlndluanugvesing (4 Fla9)
3. ML UURANAIADULAZLUULN ST Y (10 la9)
4. mMsdnaeamsvduuvanysal wuueiedios uwasiuueiaat (8 la9)
5. nswniviiuunudsusaguuutulon (10 la9)
6. wuzhmsenvdludomdunawanfemauds (4 F3la)
7. nmawlndluedessuduaglunislianusoulugramnssy (a 4lu9)
8. Uszdnsnmuesnisiilng n1sanuaniy (2 Hla)
9. mssraeanswindidediuwuynaus” luniledid (4 3la)
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UAD.2

525635 wialulaglulofiva 4(4-0-12)
(Biodiesel Technology)
Roule: mupnudiureuvesanrtin
295Tinvestnduie gudnuurnisnisainiaziall gudnvuzarududemas
nssUIuMsHAmITuRvan i uriesing  mevilaludnuaesng 4 Wy msvieanes m3guiou
msviBifadThedy Hudu mannaisemumdudemas nswantuidomadu audnvagnian
sl mansenusesruunmswlndiuazszuurisiiieados msusuesessudlianunseldisfuiivle

aeailUsEAnEAN MFAATIEANANnUY

1MlATITIEIY)

1. 2stinvosisuii (@ F3la)
2. Aaduzameauazadvenisufiviang q (4 Fla9)
3 Qmé’ﬂwmsmwmﬁuﬁamaq (a 4lu9)
4. nszuaumMIKamuira s dueiasiig o (4 F3la)
5. mavlaludnwazang o (8 L)
6. mnminnnududomas (4 F3la)
7. msnaufuiemacsu (@ F3la)
8. AMANWAENITIN bl (a Falag)
9. NANTENUADITTUUNTW ITuazsyuuTIeTiiedes (@ F3la)
10. MsUSuidaseudlansaldiduiivldesadiusyansnm (4 3la)
11. MTRATIAANUANYY (a 4lu9)
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UAD.2

525636 MsUABUFUNEIL 4(4-0-12)
(Principle of Energy Conversion)
Feuly: muAnafiuseuveIav1IN
wAnLaz il q lunsruaunmInaasusundsny umdandsnuguang o wu
woada Trna duades 1 au uazuauan Tnewuniniiveada nmsimnevingded 1 uasdedl 2
vosguvmamanilunmaAsusundse nssisivAsusundanuanuvawing g liuszavsam
g9 msAnAundsu madisuiflsuitnisdsusundsaunuuding 4 luidaasugmansiuay

NANSENURDAILINADY

HNATTIET)

1. uwnAnuazddenmsing q lunszuiunsnsuasugundany (a Falu)
2. UMEINaUgUsing (12 la)

3. mAAeTingtefl 1 uaxtiefl 2 vewgammamansTumsUasusundanuy (8 FTa9)
4. Fmswasugundsnulsildaunnudeanisuasldussansamgs (12 Fala)
5. NSANNUNENY (a Falu)
6. msSouliieuTsmsasusUndanuuuusng q ludaasugeans (a ala)
7. masudleuiBnsasugundsnunuusing 9 Auansevusedannden (4 )
525637 WawULEIMnguazn1sldau 4(4-0-12)

(Solar Energy and Their Applications)
Reuly:  sunnuiiureuvesain

andAvessdeniing nswasuuwawnuggma msiarn mesdsliiilasszuullahawda
nsianusoutazaduliaisvinulaelaeifing msvianudeusarauiulienaising
uaaefing MsUszyndlindsnuuaseiindlusuuuuduiddn wu maszuiseimdluenas ns

PULIITAR N1INAUU LATHFANANTITUUNGINULEII NG

1A71ASITIET%)

1. audfvesdadeniing maUdsuuvainugania n1sinm (@ Flna)
2. mawaaluinlaeszuulnlalamda (8 Tlug)

o 14 < 4 o a s 9

3. myhanuieutazanuduliasinnulaeuasending (@ L)
4. myienudeulazaudulieinslneuaseiing (@ Flaa)
5. Myvssgndlindsnuuaseindluguuuudundey (22 Flan)
6. LATHFANANSIEUUNGN LA (6 F3laa)
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UAD.2

525638 nsWanwazliwasunaLNY 4(4-0-12)
(Renewable Energy Production and Applications)

Rouly:  suAuiueuresawin
wdmdnensndsnunaunuuaznaluladnnimineinsmandunldanisedeine

WiiFduge msndnuaddindinuanuatedind didufie F1ana wvuea uwiadinm au adu

wagAuSeuanlanu Uszdansainlunisudauasldau nmsdninundsnunauwny walulad

nasunaunuildsaufundelinaunundanulusuuuudnd ssvundanusiuseninassuuiily

FoumdsunAuasilindarumauny nagnslumsnsziulildindsnunaunuluouan

1AlAsIsIedY)

1. URENTWEININAIIUNALNY (@ F91319)
2. weluladmsimdsnunaunuslfannitesesioauiistugs (4 )
3. mswanuarldndinuanuasending Wsuity Tauaa s uiETIn N (16 F71314)

AU AAU LAZANNSDUINNLIARY

4. UszansSamlunsuaanazldau asiniundsanunawnulily (8 F7laa)
5. mﬂiuiaﬁwé’wmmLWﬁWé’JNﬁ’W‘%@TG&?ﬂA@Lmuwé’wmiugmwwﬂa (@ F91319)
6. STUUNSINUTILSEIIsTUUTTE domasUnfuasldndsnunauny (8 F9la4)
7. nagnslunisnseulaldndinunaunulusuian (a 4lu9)
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UAD.2

525639 WALUMINLEY 4(4-0-12)
(Appropriate Energy)
Reuly: muAmfiureUYeIANYTI
wdsuanldfilu d1u vy uasinnansdmemanees Wowdaden vdnnswlnd
vosiiu du uazdaunadu 9 Wy yadnd Mesdadiuaniulildseansnmgs Tsednamdshaun
do ndsuLaAniionITeULTan S s wdnnsfauaues1sie fifuaufientsguiily
Msinwas sTuundanuegediiuilenunsnsneges szuundsnulunsinumsiuuneliewLIL

WILINVANR

1AlATITIEIT

1. wasuannldity diu ey uavdunansdnmianisineas (@ F9Ta9)
2. WewduTen (@ F9la9)
3. pdnmswnlngivesily 6 wardanadu 9 (4 F3la)
4. msudnauniulilaussansnngs (6 la9)
5. Tsednsndsnuivunngeu (6 F7l314)
6. WEIULALAATIONITOULTIHAR 0] (8 F7laq)
7. vdnmstefuauegneie fefuaufionisguihluninnuns (8 FTa9)
8. sruUNSIueteuiioinensnssegen (@ F9Ta9)
9. MANNITLALAINHUADINTTNS N IUVDITLUULNUASUUUNDLN IR ULUINTEI WA (@ F9l319)
525640 WASIININLALLENIUDA 4(4-0-12)

(Biogas and Ethanol)
Rouly:  suAuiueuresawin
audAnfUsraduosansasiulunsranuiatinmuazienuealaiulufivendeain
15907uiagIanmaslin1anIsinens anenuguedqiund nseuIunIINITialiveIgaunsdluns
JoudaNudNTRIRY NTIUIRLATATLUIUNSHANLAET A MLATIoNIURa JadeTidnaston1sis
UfATeuarUSnamananils @mmwLLazamﬁammLﬂuL%aLWEQGUENLﬁas‘?j’;mWLLazLamuaa

1AlA3I5I8377

1. audAffsUsvasivesansnadulunsnanuiaannuasieniuea (@ F7la9)
2. @neiugueIRauvsy (a $aluy)
3. nsvvumIstaiivesydunidlunistesaneansiedy (12 a9
4. AIINIBUATNTTUIUNSHARLAZTINNLALZLENIUDE (12 $91a14)
5. JadeiinasenasaliitouasUinanandnils (8 Hlus)
6. QmmwuazauﬁammLflutf‘gaLwawaaLLﬁ”ﬁ%’;mWLLazLamuaa 8 Flu9)
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UAD.2

525650 WamAASIAINTINTUES 4(4-0-12)
(Advanced Engineering Dynamics)
Reuly: mumaiiuveuvesav1in
flugruvesnamansidiu fugiuvesnsinszidiunasmans ndnvesuiaiionsss
auns a9t vdnvesnandafy maedeuiduinsfuLnuiuinnisindeud namanivesing

IN3 NORNITUNNPUNAANENTVBITEUU AINTIUAIVBITEUY

HATTIETT)
1. MSANITIUGINTDINAANANTYRITIRY NYNITNTINAIIU (4 Fa9)

LAZNHNIINTILULUAY

2. MIAATIEAUNAANENTVBIBUNIA NNVBNIUALDUITY NANVBILEUTAFY (8 k)
3. syuunivatedisutunnududase aunisain1sad nisldaunisainisay (12 Tla9)

WDVANNITAITAADUN NISHINARAVBIAUNITNITAADUT]

v 6

4. MIAFRUNFUINSAULNUNITIAGEUN N1SARBUTALRNS Ty (8 L)

WALNISLARDUNAUNNS LT ILEU

5. wamansvesingina aunisnisideunivesinginia lalsalaln (8 Hlwa)
6. NORNTIUNAUNAAIERSVBITEUY AINTUAIUBITEUY (8 Flug)
525651 NSHUNNINATUES 4(4-0-12)

(Advanced Mechanical Vibration)
Fevly: muANFiureUYeIENYTIN

spvuialnuantRianyliiBadu nsdunuudassuazuuutifuvesssuulidadu nns
duveslaseaiie sudeuiBnisideiianlunsiinseiinisdu msiauaznisnIuaun 158U N3

4‘ a
NAADULNDIATIZALAUA

GRIGERER LR Y]

1. mumuﬁugmﬂﬁé’umma (@ F9139)
2. WnsanmsnevaueuedTruUTinauTR LB udy (6 Hlu9)
3. nsduBaszuardunuutiduvessz Ukl dady (8 F9la14)
4. msduveslaseadne NMsEuYeITELNULN NsduvanedIsutl Anuludasy (8 F9la14)
5. sudeuismadsianlumsieszinisdu S5lwisasuidmsumsdumamnssy (12 $9lu4)
6 mii’mmsmiﬁ’m@umié’u wSesiatnmnus miﬁuﬁﬂ%;ﬂatﬁmmﬂmié"u (6 F91a4)
7. nsnedeuiien1Sins1slnue (@ F91319)
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UAD.2

525652 WaAN@a$IZUU 4(4-0-12)
(System Dynamics)

Lfil'élu'l‘l]: Gl’]ﬂJﬂ'J’]iJLﬁUGU@USU@ﬂﬂT’UW?J‘m
NNSES1MUUVUTIDIVBITLUU NITMDVAUDIVBITEUU SEuULTena seuulnin szuulndia

\Bana SEUUANNSOU Lazveslua FUARUDITCUULAZNITAIUAL

lATITIETY)
1. femuaniswugingnamansuesssuy (4 Fla)
2. MIANLUUINERIVBITEUY MINDUALBIVBISEUUARUALY SeUUaAUNvils (16 Flan)

WAZTEUUAIRUNEDY szuuivatedisuduanududasy
3. MIIERIsEUURINa syuulin szuulwi@ena ssuuanusau wavsyuuvadlvia (16 Tla9)
4. MINMTANANUAUAAYDITFUVLUUAN 9 NMIATUANTEUY (12 971314)

\ialvisyuvegluaninauna

525653 |YULYDSUATNIIUANYDS 4(4-0-12)
(Sensors and Transducers)

Souly:  sumuiureuvesauin
LIANUARYELNALlANITIR kagdTn1sTanisteya LagnTIATIERAURANAIA

AENYaaNTIoUETI lUveuTues nAlulagvadues (Ninkuulalionasy)

GRIGEREREEL Y]

1. Tasawvunasdnvasilsidureaeiedlotn (@ F9Ta9)
2. SNWMILANIENSEDRA (@ F9Ta9)
3. ANYULANITN NG (@ F9139)
4. MFiavnaLazISIART (8 F7laa)
5. MFIANEAUNAT LWSIUA Lazus (8 7laa)
6. NITIAELILATAIIUAU (8 F7la14)
7. mMyianandanuiounar gl (6 Hlu9)
8. msiansiuia (6 F7Ta4)
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UAD.2

525654 wAAMsating 4(4-0-12)
(Mechatronics)
Feuly:  muAsIfiureUYeIEYTI
msauauunameliliiuadidansednd Anwufeafursasiiiuazdidenselnd
wuwasuazmsiiutoya n1sauen Tuudnd lelasin wasuewes laewuu PC/PLC v aunden
¢UU CAD/CAM

ilATTIE3Y)

1. nanthfsuaivsiindg nsauaununamelniuagdiaanselingd (8 Hlas)
2. msfnwuAgIiuIseslifihuasdiaansednd niwdawes uazled (8 Hlu9)
3. WUWRTHUUAN 9 dmTunTin eamail Aafl AATER (8 Ta)
4. maiuteya msfinnsandeyauuulammunan uaglaumaniud (8 Flag)
5. nsmuauduing lelasdnuazuames Inswuu P/C PLC wiaaunden (8 Hlu9)
6. 55UU CAD/CAM (8 lu)
525655 nsyANTIvaNziign 4(4-0-12)

(Optimization)

Fauly: mumuuYeUYRIEN YT

Anu1inendaaians Weonisiiuwayszlovid wagUszaniaimesszuy Anwiis
AT giuuansnsuulgsdmdsenevluszuy Anviszuuiidudadunarlifudadu ns
ponuUUNaTRNIMATIIINETigauas LS

GRIGEREREEL Y]

1. Msuugihmsmaisnzdian (8 Haluy)
2. fREINTIul (8 la9)
3. MslUswnswUUL Uy (8 F7laa)
4. mslusunsusuuladugaduy (8 F7laa)
5. MIoenLuUUNAIRMIIAMINETigauarF LT (8 Faluy)
6. NIWANY (8 F9la1a)
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UAD.2

525656 Msdusziioulaseaing 4(4-0-12)
(Structural Vibration)
Feuly: muAnafiureuveIav1IN
sUTesITNTATessEUUsAnidoarign TBnsuszinuALarsULUUTa MInevUau
LuUdasTLAzLUUTIAU NquinTiergiuuuluneatarnguiisnsussanuadmiuseuuilad
famiuaziifving nalmasvesraulaznsasugy Msduaziioulassaianieldnissmes
ansenssy suidouiBliludiedmd wugihmsduasiounuvlidudadu msussgndlddmiv

rods, beams, plates wag shell

lATITIETY)

1. JUTNETINATesTEUUABLBILAE YN (4 3a9)

2. FnsUszanamazsUwuuin (4 Hlan)

3. NINBUANBILUUBATELAZIUUTIAY (6 F3la)
a a ¢ Aay o W Y

4. auiMIInTgLuuluneaLayng vl s suszunamdmy (6 Flwa)

seUUN T warfiIMU9

5. maLaamam?ﬂluuﬁzﬂ’mﬂ?{sugﬂ (@ F3l9)
6. msduaziioulassaanielinissuveanisenssy (8 alu9)
7. sefouislludiediuud (6 F3lu9)
8. wuzthnsduasitousuulihdudadu (6 F3lu9)
9. MIUseenAlddmSU rods, beams, plates hag shell (@ 4l319)
525657 NOUILUUTUFU 4(4-0-12)

(Linear Systems Theory)
Reuly: muAnafiureuveIanv1In

USgiilgadusazidniunisiady g1u Usgiides AnanizuagAninmosianiy
sUBUUTY AR aun1slwaniiudadunazayiusiBadu Aununieadaaians: aunisaniuy
flardudnelou MIneUALBILUUAA WA IULYENTULAZANTNTTUUNTINUIL WLDAATG YT TEUL:
Jadunn arwannsalunsmuaild auannsalunsnsateld auidedeld nsuenuuy

LY wa

UtyelA AALangsnIn

A

1AlAsesI839)

1. USgildadunagsianiunisidady (8 Hla)
2. AanzwazAneediany guuuulyad (6 F3la)
3. aunsaNad LR LA oY USIT Y (8 Hlus)
4. FUNUNNANAAIENT (12 F3la)
5. WA B TTUY (14 91419
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UAD.2

525658 n1sUssEndAUANLUULULaEY 4(4-0-12)
(Applied Nonlinear Control)
Reuly: mumaiiuveuvesav1in
wuzidymnisaavauuuuliidadu wasiansibidudadu msdesiziszuiuia
nguiideyueniiugiu mnuaiosninvesduwm-o1inn nsdeTginssanileidu nsaauau

wuudeundu nmsvibiidudadusuuloundu wuziinisavauuuualads n1sAIvALLUY

Usudila

171759578397

1. wushUggmniseuauuwuuliledy (a Flu9)
2. wadansvhlndudadu (a Falag)
3. MIATIERTEUIUE (a Falay)
4. vuideyuenitugiu mnuadiosnmuosdunn-toving (8 Faluy)
5. mIlAseiilaidy (a Falay)
6. nmsmuauuuudeundy mevililudadunvutoundu (10 Flas)
7 L.Luzﬁﬂmimmmwualaaq (6 Talag)
8. MIAIUANLULUSUMILA (8 Falay)
525659 FYUUAINALALNITAIUAY 4(4-0-12)

(Digital System and Control)
I:TIE]‘]JIGUZ G]']ﬂJﬂ'J']iJLﬁUGUEJUGUENﬁW'ﬁGU’]

WUzt TEUUIYR NMIWUIAILIAITE9TEUUIEATNEY N1T3ATIENTBITEUULIANIER
Msudas Z vesszuunanigaidadu mawnunsiasuulaseniug M15nseivesszunain

Wady Med oy Z 11308nwUUATIZTeesEULIgn SnYenIaIAINTINYTeNTEUUAIUAY

N9PBUTIADT

lpsTIE397

1. wuzdlssuLIgn (3 4lu9)
2. MIWNULAUNAIYDITTUUILALTALEL (6 Hlu9)
3. MIIATIAVDITTUULIATIEN (6 Hlas)
4. NTHURY Z Y9958 UUnanIgngady (6 Hlas)
5. mMsunuMsABuLasanuE (6 Hlu9)
6. MIIATILIVDITTUUIANILATLEY N1STmMlaIY Z (6 a9
7. NNIRONLUUTATIENVRITEULIER (8 Hlus)
8. ANWAEVNTIAINTTUYDITLUUAIUANNINABNNILADT (7 4lu9)
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525660 N135UIZLNANTITATUANLUUMINEENTEN

(Applied Optimal Control)

Wouly:  auAUTiLYeUTRIENINIY

UAD.2

4(4-0-12)

wugi Jgymdudsnmaneige Jamanumuisiiaadinsussuunain Jgymiaiy

wingNandniussuunadniudeuludsdundd nsmuguuuutounduilunzauiian ssuuld

LAUAULNUNNAIED9 NSUaUNAUTLEY ANANEUBNtNALAsLAENSUAsULUAIASINADY

1971P59578377

1.

2
3
a.
5
6
7

LU

Yeymdudsimungian

a

Jaymanumingngadmiuszuunain

'
o [ v v A

JamenumnengadmsussuunainduReuludsdunyin
n1sAIuAuwUUdBUNdUMINZaUTIEn
JEUULEURUNaEiaaes Mytdeunduidadu

ANNNEUBN INALALLAENISIUAULU ARSI A DY

525661 N15UIZLNALAYNITIBNIUUTEUUAIUAY

(Control System Design and Application)

Rouly:  muAmNuTiLYRUYBIENI1IY

wuzi1UITan1uguazN1IAIUANLUUATTA N1snAaeInIsiadeya seuuNTIEYIONaNYal 6

A1536A518% N1508NwUULALTEABURILMBSUIBWALLIATDITDUD IS

a

AIUALLUUARAAZILEUNGDN

197lAT9TIE37)

1.

©® N o kR BN

LULUITEUUN WA IR

/NIAIUANWUUARAEN

a s

nseeniuulngldmauiiuneivisiasiasoslievesssuumIuANn U R

o

WULUNNNTAIUANLUUAINES
TW/NIAIUANWUUTIUETY
NINARBINTTATBYA
Anneinsnevaueudaiud

JEUUNTITYLONANYA

(@ Hla)
(8 L)
(8 L)
(6 F3la)
(8 L)
(8 L)
(6 F3la)

4(4-0-12)

a wva

YUUAIUANNIIUL US

& o

(@ 3Ta)
(4 F3la)
(8 F3lu)
(@ 3Ta)
(4 3la)
(10 31a9)
(@ F3Ta)

(10 H2l34)
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UAD.2

525662 N1IAIUANUEUA 4(4-0-12)
(Robotics Control)
Feuly:  muAsIfiureUYeIEYTI
UsziRmaniuaznisussgndveniuoud lasswuuvusudiusenaufevusudiadoud
dnwazszozmdlunisiedouiinaznsiasusy nsluimiuaznisdidunsandu ansauas

A1NHUID N15T1@a09dn UNSalkaENSUSwNSUA UG ause Wdaniuadielunisidenianiu
YUBUA LATHIUATUYUEUA

1AlAsIsIedY)

1. Usgiimaniuazn1sussynivoaueud Lasshuuiueus (a #lu9)
2. é’ﬂﬂ%izﬂz%ﬂhﬂﬂﬁﬂﬁ%ﬁLLazﬂﬂiLﬂﬁau'gUi’mﬂu 3D (8 F3lu9)
3. msedunisedeulmludnms (@ F9Ta9)
4. nsedunmsedoulmnndu (@ F9la9)
5. Astawaznsasansndeud (@ F9139)
6. TWsuNIuNISINeRIENIUNTIUEUG (12 $la)
7. vhteivuarislunsidomenusuend (8 Falay)
8. lAsanuiuiueus (a 4lu9)
525664 N15A25ATUAITUDIAILADUNIADS 4(4-0-12)

(Image Processing and Computer Vision)
Souly:  sumuiureuvesanwin

nsueadiuvesaIesdnsidesdy mumuﬁugmmiﬂizmawamw n1sdnkening n1s
IAIFURUU @ L1 81877 wUUTIaeINdekazn1sUuTEU MINeiuLUUanesle NMSNBRuLT
wa¥n Wuldwaziiuia nshudwdaient nsdlifnuiluidenisusadiusssnouiivnesuay

\A50dns

1mlATITI837

1. msueafiuvouniesdnsidedy (@ F9Ta9)
2. mumuﬁugmmiﬂizmawamw (a la)
3. MIfALeNLarandIgULUY (8 Ta9)
4. & W1 8w (@ F91319)
5. LUUINaeInaelagn1susuLiigu (@ F9Ta9)
6. NSUBIIULUVANABSLE (@ F9Ta4)
7. Euldsuazituin (@ F91319)
8. nsuewudmatn mMInTedutarinnuniseaeulm (@ F9Ta4)
9. msduRuduiiom (8 F3la14)
10. Wdeangelumsuesfiuresieiosdng (a 4lu9)
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UAD.2

525666 WafEATLAZN1IAIUANNITUY 4(4-0-12)
(Flight Dynamics and Control)
Rouly:  suAuiugeutesaw v
aunsMsIAAoUYeIeIMIAEIY  BYUSINENINISOINANAAARS By USINTIMNg
mAnarEns  nsedeuiinuekaraudng @desnmwataeueny afesaimmatnniudng

ANAMNTTUMNE1INAEATNTIN NOURNITAIVANKAEZNITUTEYNA

AATTIET)

1. NUNIUNG BN INDINIANAAIERNT (a Falay)
2. wasanornAgIy aun1snIsiAdeuiionAey (a Falug)
3. oyWus MaledeufinuynLarALTIIEINANArEANS (12 Flas)
4. EDYINIMNEINANEILAZIEDETN TN INAINTI (8 Faluy)
5. AAMNTTUAILEILAZAINT (8 Faluy)
6. MIAUANAUNITRDNLUUTFUUAIUANDINIAEIY (12 Flas)
525668 sruuHNBINalafILazAIUAN 4(4-0-12)

(Embedded system and Control)
Feuly: muANuFiureUYeIENUTIN

NIINTIANTLUVANDINARNAY N150NUUUFNSALITUARLTISUKITYRITEUUALBINAHA AT
g Madenitusrananavessruy WiunsudensUszanusswiteiauasuas isuuwasdunm/
W01 waglusunsududmiumadoudenisuszananauuuilei wag 1edetne svuuUfoRns
YBITEUVANRINaRaiY N13TAN1IMSNeInslunanate nsdlAnwivesnisussendly seuvanasnails
flunsmuni W seuulusniudeden nsmuauaIessud svuuliostudeloa szuunsedunis

uvesgeaniisdy [Wudu

GRIGEREREELN)

1. ASNSTUITEUVANDINAENAT ToNINTUIALAIUADINITIUNITOBALUU (@ F9Ta9)

2. anUnenssuszuudssaiananuuilenuagnsiusunsy (@ F9Ta9)

3. Bunn/ioimy waglusunsudmiunmsdendeonisUssinananuuilei ietis (8 dalu)

4. syuulfuRnsdmiunsinunieutu nsfvuana n1sdeans (8 Hala)
LaZNITUTEEIUNAN

5. WATANIIANITNSNEINS LIRSS (8 F3la14)

6. MIUTLNALY-TEAUVVBIUIAIUAANITOBNHUUITEUUALDINAENA (8 F3lu9)
wazn1sAUANKUUUaUNY

7. nsdifnwveimsussenaldseuvausanailiilueueud (8 Hlus)
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UAD.2

525669 ﬁUUﬂfmqumuauﬁ%”'uqa 4(4-0-12)
(Advanced Automotive Control System)
L‘f‘liilu'l‘l]: mumﬁmﬁu%awmawﬁm
ﬂ’]iWﬁiﬂﬂi%UUEJ’]UEJUﬁLLﬁBLL‘U'U‘DO’]a@\‘i 33UUﬂ’JUﬂ3JLLUU‘f]@Uﬂ’5U LUUTIEDINAIN
EJWUEJUG?LL@SHWiﬂ’JU@NG]’mEJ’]’J G]’]?,JGU’]’NLLaSLL‘U’Jéj\‘I ﬂ’]iﬂ’)UﬂNLﬂ%@ﬂﬁuﬁ’]ﬁﬂ NHHS%Q%&JLL@BUWU’M
ponstutlunenual srULTLdLUUSInTer LBINIATIaTULALANIABIN YU

GRIGERERIEk )

1. wuzthszuueusud (@ 3Tu)
2. WUUTIEDIUTUEUALAZNITAIUAY (12 F3lu9)
3. N1IAIVANTEUUTOISULDATIVN (8 Hlu9)
4. MIMUALLATEIAUMAS (8 Hlu9)
5. wuusaeinstuluazdiuseuszan (8 alu9)
6. FTUUIUAILUUDADTYY (8 alu9)
525670 n1seantuULaznsnanlagldraunInastie 4(4-0-12)

(CAD/CAM)

Feuly: muANAFiuteUYDIENUTIN

ﬁuugmtﬁlmﬁu CAD/CAM LLmﬁmﬁugm%q CAD/CAM/CAE Nagnsuazn158anikuy
AR LUIAAKUUTIRDIEUTR WATAFTULUUTIRBITUNTUTATVIANN N1TBONLUURIAE
MTAATIEiNITeaNLUY wiAansHanlngldnenfiumedtae madeudesenitanseenuuuuas

a s a

MSNAR WUINAITNAIUINER TN ﬂ’]iUi%ﬂH%ﬂ’ﬁﬂ’JUﬂiﬂLsﬁng’JLﬁ‘ULLﬁ%ﬂ’]iGﬁ’Jﬁlﬁ@Uﬂ’J’mgﬂé}l@\‘i

9 9

N13WoNsagNITHEARN UINTFIULAZAITAITBLA1IN CAD § CAM WugIuigdIfu CIM n15a319

kY

AULUUTIAGD

GRIGERER LR Y]

1. #ugiudeaifu CAD/CAM (3 Falug)
2. LLmﬁﬂﬁugmmm CAD/CAM/CAE (6 Falu)
3. NAYNSHAYNITBONLUUNGNS U9 (3 4lu9)
4. WHAALAZIATALUUTIaDY 3 Uf N1500NLUURT (8 F9la14)
5. MTIATIZRNITERNLUY wWiAnNSHanlneldmauilnesyIY (8 F3la14)
6. NS TOUADIZNINNITOONLUULATNISHAR LUIMINSHRIUNARS o (8 F3la14)
7. 1nsguuaznsaetoyadnn CAD g CAM (4 FTa9)
8. fluguieatu M msassduuuTIag: (8 Hlus)
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525671 UyayrUszhug

(Artificial Intelligence)

Houly: suAMUTLTEUYBIENI1IY

Jay

o

BATevuaznsuidym Msseusuaznsandula MsaueweaukazANU Lol ld

UAD.2

4(4-0-12)

NaNNIIKaEIaN13A1e 9 Tulgy1useivg Aw1s35ua NsAuINIsAauinesy

4

197lATITIEY)

© N o R LD

NaNNIHaIBN5A9 | Tulyausshivg

ANWITIIUYG

n1sAuIuneRsuiweslutygyUssivg

ns¥u3
mswdasssuiidudyaruaiiouwasnisdanisdygyruaiiou
nTIATIEskaznsuAUeym

nsseuskarn1sAndule

NTAUDINDULATANUULT DDA

525680 warlansvaslnaldeniuln

(Computational Fluid Dynamics)

Waula: Gl’]ﬂJﬂ’JWiJLﬁU?I@U‘UENﬂWJ’ﬁGZﬂ

gUszRvg N13503 nsudasnissuiiludyaiuaiiounaznisinnisdygiuaiion A3

(@ F3la)
(8 1)
(@ F3la)
(4 F3la)
(4 F3la)
(10 F3la19)
(10 3la19)
(@ F3la)

4(4-0-12)

USyeyrvonariansveslualdediuin aunisaiuaudmsunariansvesivaunas

NOANITUTIALAFNANTVOIANNTAIUY Aan3bniady TunauIsdInSUmKaIRaeUBITzULANNIS

AIIUAGBITDY AULLY NTFLUIMANATNLTINITFYT N1TAMUAAIVOULYA NITILATIEN

@husnm nsalAnwEMSUaNNSBlawmeslual aunsensIluan LagaNnsLaeaes

1A7lAT9TI837)

1.
2.

0 oo N o kW

USvavesnaransvasivalisiiuin
aunsAuANdEnTUNamansveslva
LLaz‘wqaﬂssuL%qmﬁmmam%maﬂammimmﬁu

fanslmedy

FUNDUAT AN UM HALRAEVDITYUUANNTS

ANNAZDIIDY ANLARIALARBY MIgiiuazmaiiniansgiin
NSANUAAITOULTR AITILATIZALEDETAIN
nsalAnwdmsvaunsslamesiuan
NIUANYIFMIUALNITITINITILUAN
NIUANYIFIUTUALNITLTING

(2 4l39)

(6 F3lu9)
(@ F3l9)
@ F3lu9)
(@ F3l9)
@ F3lu9)
(8 F3lu9)
(8 alu9)
(8 F3lu9)
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525681 siiaudsinludafuRgInsuIAINTSUATIINE 1

(Finite Element Method for Mechanical Engineering )

Wouly:  auAUTiLYeUTRIENIINIY

UAD.2

4(4-0-12)

nanni1sanAyvesseiiouddliludediuudlunisimsigvilazoonuuuau

FeInssuezena Msvszenaauaaauluiledan nsaemanuiou nmslvavesvedlva uaz

AMULALIINANNSBU wugtinnsideanskIsaulnludediuus

1971P59578377

1.

W

Ny R

U o w = aal 6 a (3
wannsaAgvesss e uTsinludiofiuue
TUNMTAAT LA DB NKUUNUIAINTIULATBANG
NMSUsEENAMUNITIATIZVAIILAL
N5UsEYNARIUNTIATIEINSTIANTOU N1SIIANTaU
NTWRSIFANNTOU NITABWMANIUTOURUUNAL LagAUALIINAIINTU
nsUsEendGuNTIATIEinIsIvavesvadlig
NN sUABNRINOTA M ULAT o819
wuzihnstdredwisaulnludiofiuud

1y s co & % Ao v

nstdwendwisdnsaguwndymndudeu

525682 szlaudsinludediuuda nsuiAInssuAsaena 2

(Finite Element Method for Mechanical Engineering II)

(8 4l34)
(8 #lu9)

(8 alu9)
@ F3lu9)
(@ F3l9)
(@ F3l9)
(12 F3lw9)

4(4-0-12)

FurU9AUNaY: 525681 seieuds Ilud 198 Lud A MU MINTTURS 89Na 1 YIS 0ANUANUTAUYDUVDS

AN

o v ~ aal faa ¢ v Aa o ) | o
ﬂ’]iﬂizqmﬂisﬁim‘uEJU’JSVLWI‘L!GIEJaLll‘m/lLLﬂf]igﬂM%ﬁWﬂJﬁ%ﬁLLUUﬂW?LL@%I&JMWJ n13

[y

Uszgndtulamidudounuunng q wu wsanseiwasnsatemanuseuludandadou nmyduly

lassadaduilosnnusinszvivesadiva Wusu nisuszendnisldliusunsudniaguuidem

FULDU

1971ATI57E377

1.

2
3.
a

seioUds Inludedunsidwsulamiivensiifuuuaa
seisuisivluiedwnsdwsulamnveaneiifiuuling
nsUsgnanudymndudounuusig o

msuszendnsldlusunsudidagulunsuidamdutou

(8 3lu)
(8 3lu)
(12 F3l09)
(20 F3Ta1)
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UAD.2

525684 n1ssnaasnuiuliou 4(4-0-12)
(Turbulence Modeling)
AdeAunau: MMUANUTIUTEUTBIEIYIY
anudduaznienmueinisinasuuuti wnfauasndnnsdmsusiasnisina
wuuduthu audnvuzueanisivauuudutu nansevuvesmsdunvuiuludeautfvesnisiva
uwuukady Bmsdmiuuinisivanuuiulau mifﬁ’waaammﬁuﬂauuuﬁugmaumimﬁa%—aimmé
wuuisiluadaniade wuuiassnnudutuiddy THun wuudassquiannis wuudiasamis
AUN1T LUUIIRDIERIENNTT Luudtaemateauns nmsldgenduisdniaguuidymnisivawuy

Jutungudaunansls

1AlAT9518377

1. Anuddguaznienmveinisasuuduty (4 F3la)
2. wAnuazndnmsdmsusiaensinauuuulau (4 Hla9)
3. Qmé’ﬂwmmaﬁmﬂwauwﬁuﬂau (a 4lu9)
4. wansgnuveintsdusuuiuludeauivesnsivauuuiade (4 Hla9)
5. PBasdmsuudnsinawuuduthy (4 Hla)
6. Mssraesmuiutiuuuiiuguaunsundes-alanduuuistluadanade (a Falu)
7. LLUUﬁTﬂaaqm’m“fjuﬂ’;ugULLU‘U@"N 3 (16 F3la1)
8. msliwerlduridndasuuidgmnsivanuuiutuiidudounansiia (8 la9)
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UAD.2

525687 msAnnsieianssudugingldreuianaddae 4(4-0-12)
(Advanced Computer Aided Engineering)

FUIAUNDU: MUAULIUYDUVBIEIVTIT
nannsiugiuuazdunounsieszidesufouislnlufiedund amsiuvenis

Uszgndldaoufinmesyislunisiinseiniadanssy n1sldlusunsuneniiamesdnsagulunis

Ansrgrdgmlunisdemnssy laun nmsiesigianundaiswaznisinanizvelassaing ns

ArszRtudiuniena, Msdnzdnadiansnisadeuiinaln Jywinisaremanudou nns

Wpseilymvediva uasumhdmsieszitdymanvaelidudedu

1AlA59578377

1. vdnmsugusaztuneunsinneisosadeuisinludieduns (a Faluy)
2. amsnsUssendldnouiamestislun1sinseimiadamngsy (a Faluy)
3. msldlusunsumeniumesdnsaglunsimszidgmilunisiemnssy (4 F3la)
4. MyieTEiANLdaLsaznsinanzvedlaTIEing (8 Hla)
5. mMylATidudLNIena (8 Hla)
6. MITATINamMansnsAdeuinaln (4 Fla9)
7. Jgmnisangimaiuiou (4 Fla9)
8. myiaTztynvedlua (4 F3la)
9. unihdnsiasenlymanualidady (8 Flag)
525690 N19PBNUUUNTNARBIANTUIAINTTILATDING 4(4-0-12)

(Mechanical Engineering Experimental Design)
Reuly: muAnafiureuveIanv1In

MI0BNIUUTTUUMMARDIlAMNITNATEINA MENMIBBNLUUILUUNMIVIAREITImMNIL
dednnslva gaumnll anady anaeTen mnudu msdu ussln uazdammslindany mstudin

Joyalagdaluli anunaaadoulunInAae: MINENUNaRATARALNENITVARDS

ilpgasIeIe

1. MsoonuUUTTUUNMIMAaeduimnssILATeINa (12 1)
2. MANNTRONUUUTFUUNITNAGDINIIAINTTY (4 )
3. N130RNKUUTTUUIANISIYA (a 4lu9)
4. NSERNLUUSYUUINgMUUNA (4 FTa9)
5. NNT0RNKUUTFUUINANUAULAZAIINLATER (a Fla9)
6. nseENUUUTTUUIAANGL M3y ussdn (a Fla9)
7. N308NKUUTEUUINERTINISIINATI (a Fla9)
8. mstuiintoyalaesmlufi anueaiairdeulunismaaes (4 )
9. MIeNUNakaraRAlionITMAADY (8 Ta)
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UAD.2

525691 AMIAFIEASYUEIEINTUIAINTIUATONG 3 4(4-0-12)
(Advanced Mechanical Engineering Mathematics |lI)
AyrdeAuniau: 525601 AdinAENTIUEIEIMSUIMINTIUATEING 2 NTOATUAIULTAUYOUTB

aN9773%0

aa 6

HALRasYDIAIN SRS daelae I eAtUNTU uningisdiawui veulun NsUTEiY

[ 1 v o a

AUTIUSIaeN1sUSIUSIUT N Ut urandalaUasunlasuasnsussendly

Y

ilATTIE3Y)

1. HawagvesEuNsdIeyiustaslaefleituniy (12 Fla)
2. WBawudveuLn (12 $2la9)
3. mMaUszduryituslasmsUsius U efidudou (12 $lu9)
4. upapdaduudsuudasasmsusyandld (12 $ala9)
525692 ‘Uzy,mﬁmwﬁ'ugamﬁmnssmLﬂ'%'aana1 4(4-0-12)

(Advanced Special Problems in Mechanical Engineering 1)
Feuly:  muAmiuseUYEIEYTI

mMsfnwazilessid;mgui wagnensduainssunssufionatluguinnssudiu
Imnssuesesna lnetndnudesimenunisineiifinummiuiiveniuvesavnin

525693 ‘Ucy,mﬁmw%'ugemﬁmnssmm'%'aana 2 4(4-0-12)
(Advanced Special Problems in Mechanical Engineering II)
Feuly:  muAmiureUYeIEYTI
mMsfnwazilessidmgud uasvienisduninssansmfieniluguinnssus
Imnssuesesna lnetndnudesinenunisinniifinummiuiivensuvesavrin

525694 wAluladvugmieainInssuiana 1 4(4-0-12)
(Advanced Technology in Mechanical Engineering 1)

Wouly:  suAuiLYRUYRIENII1IY

n1sAnwIaTz iU URkasuianisuszivggunsalimluuinnssuiineadesdu
INBINITAIUIAINTIULATD9NA LAgTNANEIRD9I151891UNITANYINT AN TN UNgauS UV

q

AU
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UAD.2

525695 walulaBtugamedaanssuaiodna 2 4(4-0-12)
(Advanced Technology in Mechanical Engineering II)
Reuly: mueuiureuveany3n
nMsfnedinsziideu fuauazvionisuseivigunsaliiduuianssuiiAsadosiy
Ingamsiuimnssuaiena lnstinAnwidosisenunsdnwmifiaunmiduiiseniuves

AU

4. NFUIVIRIUIANTIUNITHER
535601 adRTugedINiUAAINTIUNIIHAR 4(4-0-12)
(Advanced Statistics for Manufacturing Engineering)
Rouly: Tnernufiureuresawin
FuUTHaYNSLINLAILUUT kA LUURBLTDY MInaaeuasRg udmTuR o syaiAY,
It NG LRI AUAANAIARUUT 1uazwUUTl 2 N15MAdeU Goodness-of—fit FasAIaTesiy
N150ANDYULTIEUDEINIBUATANAURUS AILUUNITONDDELTUAUN A18AILUT N1TIATIZREIU
ANANN Warn190an0alillBudu N153ATIERANNLUTUSIULAENIT0DALUUNITNAA DT

LNANBLSEALUU 2

1AlAsIT18377

1. fuUsuarnIsuanuasuuuTaasLuusios (@ F9Ta9)
2. MIvedeUaNyAgIUAmSURIBE 1A ILALAIBE19EHDIYA (8 Faluy)
3. frpuidoniu (8 F7laa)
4. M150N0RULTUAUDELATANEUNUS (@ F9Ta4)
5. FILUUNSOAnRYRdUtaNafILUS (@ F9139)
6. NITAATIEHEIUANAT (8 7laa)
7. fluunsannoyliltady (@ F7Ta9)
8. NMIATITIANULUTUTIULAENTBBNLUUNAaRLTLIAN DS BaLUU 2 8 F9la14)
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UAD.2

535602 wnpefn1sAIuaNluanavnssy 4(4-0-12)
(Industrial Control Theory)
Feulu: Tnsarmifiuseuvesany i
UM uinN15AIUAN INUTANTIOULKALLATETAINVBITEUUATUAN NITATUANLUY
Wa-Unansmuauiuudiiy mssenuuuszuumueilulanuaud szuumuuuuuiiled szuu
muALLUUweily Mdunaaniuy n1sseylenanvalvesszuy aunsalatuAulugnaIvINgIL N3
sonuuuliuyuuasiiadosnm nsdifnuiliAeadesiunguiszuumunugaaings

lATTIE39)

1. U9y Imgunsaiuny ineIaNsIouLhaslaie SN TNYBITEUUAIUAY (a Fla9)
2. MIAUANLUUIUA-UA N1IAIVANLUUEIAY (a Ta9)
3. nmsoonuuvszuUmuANlulalmAlLd (8 Hlu9)
4. STUUAIUANLUUTILER (6 Falay)
5. SBUUMIUANLUULERSLY (6 a9
6. fdunAanIue (@ Falay)
7. MITTYLRNENEAIYRITEUY (a Falay)
8. aunsalmIuAnlugnannITLaYNIHANY (12 $la9)
535603 &#fALTINARRIEIMTUIANITTUNITHER 4(4-0-12)

(Experimental Statistics for Manufacturing Engineering)
Souly: Ineanudiureuvesanvidn

auansalunsinguaznnsyingvenaIesiiedn nseenuuumsnaasuutade
HE7 NN1508NLUUNITNAABILUUNANUTY N1T9DNLUUNITNARBILUY 2 UNSdIU N1S9DALUY
N1INAABATIMNANDLTLARUVUINATT 2 F8AU NITNAFBUDIYNITITNUBUULTS Aakuutandliiuy
Weawazliyad Mmuvumssudseiukaznsingeine adauuuldldmsines

lATITIETY)

1. muanasalunsinguasnsvindivensdesdiots (a Falug)
2. MIgenkuUNINAaBILUUTITeLAe? (a 4lu9)
3. MIDRNKUUNMINARBILUUNAIETUITY (a Faluy)
4. MIBNUUUNINAGBIMUY 25 UN9dIY (a Faluy)
5. MI0RNKUUNMINARBATUNANDISARUUNINAT 2 FEAU (a 4lu9)
6. MINAABUBIYNTIFITULUULIS (8 Faluy)
7. fwvuendlliuudvaiasliyad (8 Ta9)
8. MwuuNsTulsEiulazn1sinsesnw (8 Haluy)
9. atfwuulyldnsndwes (a Faluy)
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UAD.2

535606 n1TULEUINNIALA 2(1-3-6)
(Technical Presentation)

Lfil'élu'l‘l]: IG]EJF]'J'W@JLﬁWUE]U“U@QaW‘UWSJSUW
ANFILVBINTUNFUDNIUNALA A1FINUAULALATINITUNEAUD A1SUNEUBAIENTT

Weu N5 8UsI89LITY N1sUELeni87191 nseseuliduiaus nsilnaunsuaue

1AlATITIE37

1. ANFMYBINITULAUDNIINALA 2 lu9)
2. MITINLAUAITULEUD 2 )
3. MSULEUDMENITWEULALNNSITEUTIHNUITY (@ 3lu9)
4. msdiauemenarniswseulaiiaus @ 3lu9)
5. MsRARUNISEILEULD (36 F3lu9)
535721 A19AANISAIINERN 4(4-0-12)

(Manufacturing Management)
a < a
wouly:  lagAnuiiugeuvesanuninn
NanN13IANITNISHARTINATY n1sAndulaidenagns WwUssIuLagN1IAIUAY

sz Msdansuinnssuwazninddunislaygi nMsdnn1snsHaRAUNTTIRKREAN U

1AlATITI8397

1. #anMSINNITNISNARTINETE 8 F9la14)
2. msfnduladainagns (12 $2la9)
3. QUUIZLULAZNITAIUANIUUIEU N (12 9Ta4)
4. msdnnsuinnsuaznsngdunstygn (8 L)
5. NSIANITNISHANNUNISTINNAN I 09 8 F9la14)
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UAD.2

537722 n1seanuuUNAAfuiLazAULTeTe 4(4-0-12)
(Product Design and Reliability)
Reuly: Tngananfiuveuvesanv1in
NILUIUNITODNUUULALHAIUINANA NI 1995TIANEANUN NI LATLUIAVDIAIY
Undefieindesilofildlunuaruindetio nmsujdanuwumfnanuiidede nnduneuvesns

WAUNANAUNAUNTEUIUNITANUUILTDDD

1AlATITIE37

1. ASTUIUNITEBNLUULAYNAILINANS 9 (16 F3lu9)
2. WNASVINKANA U (@ F9la9)
3. VO ELAZLUIANYDIAIY (a Faluy)
4. wieslefildlunuanuundede (@ F91319)
5. mM3UfiRnuunAnanindede (a Falug)
6. TuUMBUVBINTHALNERA T TUNSEUIUNSAILEade (16 7la1q)
535723 A15E319AULUUNENA U9 4(4-0-12)

(Product Prototyping)
a < a
wouly: lagAnaiugeuvesanuninn
NIINMUIHEN AUNUALNITATAULVY AIUAIAYLATINGUTLAIAVRIAULUY AULUY

winang 9 waluladnisasenunuued1esingy Msussliukayinsgiaunuy mnssudeuses

1mlATITI8377

1. MSAAILINARSMIILaENITES19RULUY (@ F7Ta9)
2. anudduaringusvasivosiuwuy (8 Faluy)
3. fuLUUYHaAIg 9 (4 Fla)
4. walulagnisadresuluuegnesings (16 F7la4)
5. N5UTEEIULALIATIZAAULUU 8 F9la14)
6. AMINTTUTOUTOY (8 7laa)
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UAD.2

535724 EANI9IAINITIUVUGMATNITITY 4(4-0-12)
(Advanced Engineering Materials and Applications)
L‘f‘l‘.'élu'l“l]: IG]EJF]’J'W@JLﬁWUE]U“UENﬂTUW%SUW

ANMIAINTIUYTUEY ANudITussenInalasiaie audiuagnszuiun1snan nallanis

UFudantadan mtmumeianguagnisidey

lATITIETY)
1. ”ﬁ@mﬁmﬂiiwﬁguqq (8 Fla)
2. AnuduiusTEnIlasaseEu UALAENITUIUNITHED (8 Ta9)
3. madansuSuUssaudnian (8 Hlug)
4. MsmLIIaguazn1slEnu
4.1 lave (6 Talaa)
4.2 wodkues (6 a9
4.3 @37dn (6 a9
4.4 Tanuay (6 Taluy)
535725 wiAluladuazn153iAsziian 4(4-0-12)

(Material Technology and Analysis)
wauly: IneAnuiugeuyedanviv
nsfnwInuIamnssudan nsusulpantivesian ndnnismaluladuaziinggiunis

naaeuiagitandiidang aulidanignin audfldendl n13nTvaeulalasiasie MTIATIEInIY

wiataaiell
lATITIETY)
1. mMsfnwiinwiainssudan (12 3ly9)
2. MsUTuUauURveYIan (12 3ly9)
3. vannsmAlulaguaziinsgIunImaaeuian) (24 Flan)
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UAD.2

535726 nwmumawﬁm%uga 4(4-0-12)
(Advanced Manufacturing Processes)
Reuly: lnsenuiivveuyesanuizn
pdnmsuaznguvesmealuladnimantugs 1wy lawwes sruugyaInIa Maedouin
mstaRa Mstuguralilasuasuilu wevssuudy q ffuats nsUssandldenlunssuumsdn

HATTIETV)

1. wanmsuaznguresnalulagnisnandugs (28 Flan)
2. msUszgndldanlunszuiunisuds (20 Fla9)
535727 N1580NLUUNTEUIUNITHER 4(4-0-12)

(Manufacturing Process Design)
Rawly: lneauiiugeuresanuiy
NILUIUNINAALALAUNULUULUSEUWIEU NTEUIUNTREANDFILBSLASWINUNDA N13
i la  ea ' = | g X & P =
vaslanguazidiuidande nstusUlansusuuaznsludugy nszuiunisuguau 9 nsiden
nszvIuNIsHanlaeAsisiunu NMslAszikasdIauNUNlASUNeUNINY

lATITIETY)
1. NTBUIUNTHARRAT AU UKUUWTBUTBY
1.1 NFEUIUNIHARND LD S WAz L TINN (8 Faluy)
1.2 Maviaelavsuasulnundamvas (8 Faluy)
1.3 mstugdlaveusiuuarnsiutugy (8 Ta9)
14 ﬂsxmumﬁéﬁugﬂﬁlu 9 (8 FTa9)
2. MsdeNnIEUINNSHARlneA et (a 4lu9)
3. mIlneilariausnuilduneumng (12 Flas)
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UAD.2

535728 MMSDRNLUUMIBNISHANKANISUSZNDU 4(4-0-12)
(Design for Manufacturing and Assembly )
Roule: Tnwaruifiureuvesananivn
LWIRANISENRUUDN1SHAALAZN1SUSENBY ﬂﬁ’mmmLﬁaLLaz@mé’uﬁamaﬁa@ n13
FonnszuiunsHanuazian LudAnAe I ULNUA NN A9 ngundn s lugais uas
druusznaudosnszuiunisuayisnisuszneu Jadelunisesnuuuiidmananssuiunisuszneu
sudouidmseenuwuuiiionsuszneunasnisussdiu wwdamadenluniseanwuunansoue

1AlAsIsIedY)

1. wnAnmsesnuuuiiientsnanuwasnsussnou @ F3lu9)
2. Wpmnuiieuazaaauifvesian (8 Hlu9)
3. NTLUIUNTHAALAL THR (8 Faluy)
4. wRnRITULRUAEER AU ndundnduslugans uarduUsznauLos (a Falay)
5. ATEUIUAITHAYISNISUSENaULDY (@ F9Ta9)
6. Jasvlumsosnuuuiidemasonssuiunisuszney (8 F9la14)
7. sudauidnseenuuuiionsusznounaznisuszidiu (8 F9la4)
8. WWIAANINABNTUNITERNWUUNARS U (@ F9la9)
535729 N1529NLLUUNITNAADY 4(4-0-12)

(Design of Experiment)
Fauly: Tnmnuifiureuyesany1in

NsNeaRITLUSE MUY NMTATITANNKUSUTIULEE NSRRI UUTaTERYY
M30NLUUNIINAADATILNATOISEA N1598NLUUNNIAaDLTINAVIBISBaLUY 21 udenuazaau
W1IANTEDNLUULAYAIUTIMNINNEITEARUUABITEAU N150BNKUULTIMNINTNBITEARUUAINTEAY
nsneasadainnasvaiuladudy

GRIGERER LR Y]

1. nsvnaeddaulssuiieusgning (@ F9139)
2. MTIATIEYANNLUSUTIULAEN1TNAaRLUUUadBLRE 8 F9la14)
3. N1588ALUUNISVIAaRITNANBS YA (8 7laq)
4. A15RNLUUNISNAaRITNANBEBaLUY 21 (8 F7laa)
5. vAenuaraaunIn (@ F9Taa)
6. NNTPRNUUULAYEILLTILNNYDISBALUUABITEAU (@ $91319)
7. NTRRNWUULTILNNNDIS BaRUUAILSEAU (@ $91319)
8. mMneasudawinneasvaiuladedy (8 Haluy)
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UAD.2

535730 misiauaznstvuadiatuge 4(4-0-12)
(Advanced Dimensioning and Metrology)

Rouly: Tnerufiureuresawidan
Anuliudueulun1sin nsatuvesrNlluiueL AURANEIAIUNTIANR NTIATIZA

ANURANAIA NUMIUNITIIUAlALainaAUHBIGUsMIAdn N1TinvuIn N15inYy N15TndT

fifauargunss MsaeuiigunIesiledn

1AlAsIsIeTY)

1. anuluuuueulunsia (@ F3lu9)
2. msanuvesAuliulueu (@ F3lu9)
3. ANURANAAUNTIADRA (@ Fla)
4. MTIATIZVANUNANAA (@ F91319)
5. MumnunsivuRlifLavidaauiedasuade (12 F9la14)
6. NITINVUIA (@ F91319)
7. msiny (a Falay)
8. msinAfinauazguns (@ F91319)
9. nsaeufisueSeiioln (8 F7laa)
535731 ﬂ’]i%Lﬂi’]%ﬁﬂ’J’]ﬁJLL%QLLNLLazﬂ’J’mLﬁu{?uﬂ'ﬁﬂ’izqﬂﬁ 4(4-0-12)

(Advanced Strength and Applied Stress Analysis)
Feulu: Tnsafiuveuvesanyiin

fugnuuss audy mIueTeanarsrazada nIuasmudularaLATeR aunng
AufALATANANYA NUMILFULUUANLEUTUSALAY AT saLaznnsAsuLYasgUT
yq@Bavnguilowy Anwiidonamanitugs maliemeienuduiemaiiandsnu anuudause

wargUuuuYeIMdeme Lardeiansanlun1sesniuy MTATIZnAaaUANLULAY

ERIGE el

1. fugiunss aandu miselsnuaysverrdn (4 )
2. WUAIPIULAUKAZATIASEA AUNNTANAALAYAINALLA (4 )
3. MUNIUFULUUANLEITUSALAY ALLATEN LLazmiLUﬁauLLangUéN (8 Ta9)
6. yuiidevegudesiu (a 4lu9)
5. vdonamanitugs (12 $ala9)
6. MTUATIZVANUAUMEINATANGIY (8 Hla9)
7. Anuudasikagguuuuresnsidens wasdeninnsanlunisesniuy (a Flu9)
8. MIAATILINAAOUAIULAY (a Flug)
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UAD.2

535732  szilaudsiWlusiedmunduiudainssunisuan 4(4-0-12)
(Finite Element Method for Manufacturing Engineering)
Foulv: Tnearandureuvesaivin
suidpuislilluiedmudduiiugiu nsmsgidgmiuuy 185 n1shinszsiuuy
ainemansliudu nsieidymiiuu 2 38 nsasrwvudnassinluriedmuduazinaiannig
wnaway N15Asenlarikuu 3 16 n1sussyndldaussideuizmadaluiiedwudluain
naraniveIni namanivesina nasiesizinisannudeu nisduasiiouvedasiadne uay

Yeymnawarans

GhIGERER Rk g

1. sudeuisinluiieduudduiugu (a Faluy)
2. MTATeRtdyminuy 1 46 wazmsiaTsiluvainefan sITeLEy (4 F3la)
3. myeszrdyninuu 2 98 (4 Hla9)
4. nsasrwuudaedhiluiedwuiuagmainnsmnalaay (8 L)
5. mviaTzidyniwuy 3 46 (4 F3la)
6. suleuismelluiedwudluavinamansvouds (8 1)
7. sulsuitnelWluiedwudluavnaranseedla (@ F3la)
8. NMTIATILUNINANNTOU (@ F3Ta)
9. msduaziieuvedlasiadsuazdamnarans (8 Hla)
535733 misUszandaaufiameidistugdlunisinssiannuudeuse 4(4-0-12)

(Advanced Computer Aided Engineering for Strength Analysis)

Wouly: lneAnuiureure9EIu1Ivn
£ dy :.’I a L% a aa 6 a 6 66

NANNITNUFIULALTUNBUNTTIATIEYeesedauTTInludiedwud n1sUussendld
AeNawmesaglun s wimnuLduswedlassaddumadmnssy msldlusunsunouimnes
dnsagulunishesizilam ldun nmsdwszianuudansiwaznisinanizvesdassadna nns
Aeszitymnisduaziiion nsiesginamansnisiedouninaln Msiesigtyninisesniuuy
sUSNTMIIgaL wazumhdmsieszitymanuarlidudadu

1A71AITIETY)

1. vdnmsugueztuneunsinneisesadeuisluiedwuituiiugiu (a Falug)
2. mavsggndldreuimetslunsiinnginruudusmedasiahamdmnsm @ $lu)
3. nisldlusunsumeuiawesdnsagllumsdnseilgwilumsdamnssy (@ 3la)
4. MINATIZRAMULTITHAZNITINAZUDILATIET (8 Hala)
5. meesenlymduaniion (8 1)
6. MINATEInamaninsiadeuiinaln (8 Falu)
7. meengitammseenuuusUeiengas (8 Faluy)
8. unthgnmsinseilymanvagliludady (a Flag)
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UAD.2

535734  WaAan3 vl MaTsAIUIMEMSUIAINITUNIHER 4(4-0-12)
(Computational Fluid Dynamics for Manufacturing Engineering)
Roule:  Tneeawiureuvesanuiiann
AMTVBINAAEN TV IR TIAIUIN wé’ﬂmiﬁ”ugwmﬁmﬁumﬂmLLazammimmu
n15kva UMgISARIaTLaENIIHARAEVDITFUUANNTTUAY NszuIuMTamunamans
gaslvadeduin S3Ussnaraiiauuasiuneyismnalaas Foulvdwsudawnisina s
Tdgandwisdnsagunitagmmsluadnimnssunisnas

1mlATITI877

1. awsmvesnaransvedlnallisiiuim (4 Hla)
2. Mé’ﬂmiﬁugmlﬁmﬁumil'viaLLazammsmmmmﬂ%a (4 Hla)
3. UNNEIBARLaULAYNITMHARALVBITTULANNITTLAY (8 Hla)
4. AsyvIUMTEmSUNaMmansTaslralteAuIM (4 F3la)
5. A3Usmnardaiiauiariuneyitnnainas (4 F3la)
6. Weuluwuusg o dmsudlymnisiva (4 F3la)
7. nsldgerdwisdnsagunitamnisivasdmnssuniswde (20 $la9)
535735 MSIATIZRNSAGIANNSIULAZIIA 4(4-0-12)

(Analysis of Heat and Mass Transfer)
Reuly:  Tngeufiuveuvesanvrin

MENMSYBINIENEIMANLTBULAING MM UazasMsMUANTIATes nsuAtiame
WIFIATILY NMsuAUenaeIsilsdaay nisldgendwsrouiunestislunsimsgidymnig
giewANuTauLardIa Mk N15U1ANTaU NsIANTEN N1swHSIEANTEU NMITeNTEaIeTes
ouaa Jymsmemanfeulazinalunssuumssdaiiuiada

GhIGERER Rk g
1. aNNISUBINIIEUNAINTOULAZUIA (4 3la)
2. manmuaralMIMuANTiAgdes (a 4lu9)
3. MIAUMIMeIBITIATIZY (8 3lu)
4. msuidamieitdiavuarmemiuneunismraaat (8 Hla)
5. nsldgerdwsmauiwmestislunTizitymnisanemauioulaziig
5.1 NM5UAMINTIU (6 Hla)
5.2 NISWIANTOU (6 Hla)
5.3 NSWHTIEAINTOU (4 Fla)
5.4 MIHNT¥INLVBIBUNA (a 4lu9)
6. Jymsemannudeunaranalunsyuiunisndnfiunaula (4 Hla)
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UAD.2

535736 N159USNYNENUIUNTZUIUNITHER 4(4-0-12)
(Energy Conservation in Manufacturing Processing)
Wouly: Tnganuiureuvesavivn

L3 (%

AnufiAsundanunaznsldndany ngrmnefifeitestuniseysnindsau ssuy
msdansndany wniesdledanaluiuazanuiou nmsrrianaziinsnsoydndndsnuyes
spuUANe 9 1y suulid seuuuasaing waweslaih ssuvenniada wiesguihuagiaay
szuuleth wgaaminssy nstharudouiiindualdlnl ssuvhanubularssuudfverne
Judu 11390 5e9unsIanIsnasnununguig n1sussiudnenmnseysnendany was

NIl LasLHUN1TOUTNENATI

171A595783%7

1. anwdifofundanuuaznslingany (a Falay)
2. ngmneiigadesiumseudnundanu uayseuunsdanmaay (a 4lu9)
3. inseadloTamalwihuagaudou (a Falug)
4. NMINTIIIALATIININITEUSNENEIY (24 $la9)
5. MIIRIINTIBNUNITINNITNAINUAY (a Faluy)
6. mMsusziudnenImnseusnEnaIukarn1sInitvneg (8 Faluy)

LaEUNUNITOUTNENE 39T

535737 N193LATILATAATEEAEATHINTULATIUAIUNTHER 4(4-0-12)
(Economic Analysis for Manufacturing Project)
Reuly: Inganufiuveuyesanv1in
ANYINITIATILMTAATEFANEAT TUN1TANLTULATINITATUNITHES AUVULAFAIN 9 113
Annonids msUszliuAmassvgmanslunisdadulamadon Snamaneuunu nsndudey
5101 718 Jwle NM5TATIERIRANNY NMTIATIEYAUl MTIRTIginIsaununIndgdu N3
Wisuifsunavesanudsauazannaliutiuou nsdiAnwnsiinsedlasanufunisadn

1AlA3I5I8377

1. Fnwinsiaseiduasygaans lunsandulasinisaunisngs (a Falug)
2. funurdasig 4 msAnrenide (a Fla9)
3. NsUssluAmMIBATEgAansiun1sandulaniaden (6 Hala)
4. 9NTINANBULNY (4 %"ﬂm)
5. psAnAEeusIAn AE (6 F7la14)
6. [uiilo MIANATILAYAANYY (a Falug)
7. MTIATIZRAINY (@ F9Ta4)
8. MITIATIZANITNALNUNSNEFY (6 F7la4)
9. maUSsufisunavesamuidsatasauliutueu (@ F7Ta4)
10. NAANIUNITIATILALATIUATUNITHER (6 F9la14)
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UAD.2

535738 msdnaulaiienisuan 4(4-0-12)
(Decision Making for Manufacturing)
Fouly: Tnganufiuveuyesanv1in
wAnveInsindulanidimnssy wdnmsuaznguiiieadunisaiednuuiiients
dadula nsUszgndmnuuiionisdindulalunisndn msdadulanieldimnulsiwiueu msfnduls

LUUTA8NAIN LA Tt aNanIEsnuUNIaIAINTIy ASHEANERNST LasawInasy 9385350 7NEITRY

Aun1sAnaula

1WlATI57185%7

1. wlAnueIN1sindulanielimingsy (4 Fl19)
2. vianmskasngungiunsaseduuiianisinduls (8 k)
3. mMsUssyndduuuiion1sandulansuan (4 F3a9)
4. nmsseaulanielaanuluniuau (12 Fla19)
5. NSARAULALUUNANYLNN (16 971314)
6. A3UFITUMNYIVINUNTANAULD (@ Fl19)
535739  UymniiiAwAun1saanuuuiNen1sHanTuga 1 4(4-0-12)

(Special Problems in Advanced Design for Manufacturing 1)
Rouly:  lngmuviureuvesE Ui
nsAnwlgymiiievlununisesniuuiitensnindugs Fafgifiun1smeass nsdlAnw

walaymiawdslguinmismilunsuidgm

535740 ‘i'Jzy;mﬁLﬂw’humiaanLLUULﬁamswﬁm%y'uga2 4(4-0-12)
(Special Problems in Advanced Design for Manufacturing I1)

Fouly:  TnsmuiureuveswEnuiv
msfnetymiaslunumssenuuuiionsrdndugs Sufeafummnans nadifinunie

Yoy slguumsbmlunisuidam
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UAD.2

535741 weluladdugeiunsaanuuuiianssdn 1 4(4-0-12)
(Advanced Technology in Design for Manufacturing 1)
Roule:  TopruiureuvesEnuiv
msAnwunaluladdugmiemeluladasislmid wivaumsssnuuuiiioniandn lude
Aendedufunsesnuuuiaziam NSEUILNMIKER NMINAFBUNER NMIAMUANAITHAR NMTAIUAN
R0sdng msuuusnuaniRivesian mauivsinnisnssuiumsnan vienseeniuULay AT

44' A a v
FTUUBU €] NIV

535742  wnAlUlABTUEIAIUNNTIRNLUULINENSHER 2 4(4-0-12)
(Advanced Technology in Design for Manufacturing II)
Ravly:  IneAnuiuyeuvesEuIun
= a Y = A o ) ) ~ a '
nsAnwunalulagvugwsemaluladadelmldmiununiseanuuuienisndn lddnay
N UAMUNNTEBNHUULASITIIL NTEUIUNITHEN NISAFOUNESN N1SAIVANNITNER NMIAIUAY
13999 NM3USTUUIRaaNtRvesian MsUTMITANISNTEUIUNTHER Y3N1T0RNLUULAYIATIEN

cs' A v
TUUBU €] NMeNYIVN

535751 N1SUBIAUYDILATIIINTAIMSUNTZUIUNITHER 4(4-0-12)
(Machine Vision for Manufacturing System)

wauly:  lesumnuiureuTeIaIv1Iv“
z-i’{l aa @ [ = a s
WUFIWVBININATNDA NISAUNMUTZANAN 9 N15UTELIANIN WAlLlaENITIATIEY

AN NMFBUADITUUNITUDATUVDIABUTNDSITULATEITNT N15OBNKUUTZUUNIIAIVANSH

TufRdhAunisuesiiuvenaiasdng msldlusunsudnsagusiunisuosiiuuesn3adng

lpsTIE397

L. ﬁugmmaqmwﬁ%maa (a Falug)
2. NSAUAINUTZANGEN 9 (a Fla9)
3. MIUseananIw (8 4lu9)
4. waluladnsinsenam (8 4lu9)
5. madeudessuumeafiuvesneuiinmosidniuieiosding (8 Hlu9)
6. NMIPBNLUUIFUUNMIMUALSHTUAIAUNsueiueaaTesdng (8 Hlus)
7. nslilvsunsudiSagusmumisueaiiuveaniasing (8 FTa9)
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UAD.2

535752 msinszinsesdnssaludilunssurunisudn 4(4-0-12)
(Automated Manufacturing System Analysis)
Roule: Tnwaruiureuvesavivn
MSANBINITUTBIABNITHAAKUUANA 9 1A3093nTSRLiRRUUA 9 NFenwUY
sxUULATesdnsSnlutialunszurunisndn n1sinsizimdnuiildluais nsuandalud@ n1s

AATIVANUANATIUNITANWATRITNTTALUTR NMIMRATERLUNTTERNLUULATOIINTONL LR

lATITIETY)

1. NMSANYINISIUTDIEIENITHERLUUA 9 (a Fla9)
2. MIRnwIA3eIdnTSluRUULANY 9 (8 Hla)
3. MIPpNLUUITUUIAT0sdnsslusiAlunszuaumnan (12 Flats)
4. malneiidsauilflumonisndndnlud (8 Faluy)
5. mIlATgdnnLduATlunsamuLAsinTSnlulR (8 Hlug)
6. nMImaRTgalunIeenLUULATsInTSRlusiR (8 4lu9)
535753 wuiwasildanulugaavnssy 4(4-0-12)

(Industrial Sensor Technology)
o 3 a
wouly: TpuAuiureUUeIaIv 3w
naMudwesNlTlunTIAUTEIANANN 9 WUIYDSLUUNTILTAINDS [WUTLUUATInDa

NsdITaUALUUATNEATRUYULRS WInTTIUILRTaan Alulaglnivesuges

1mlATITI8377

1. namieuesildlunsTauseameig 9 (12 Fla9)
2. \WUWBSLUUNIUTALNDS (8 F9la4)
3. LWURSLUUAINBA (@ F7la9)
4. MIAUYALUUATNAYRUTULES (8 FTa9)
5. 11RSFIULTULLDIRAN 8 F7laa)
6. walulagluvesguges (8 F7laq)
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UAD.2

535754 wiAlulagaunsalrauny 4(4-0-12)
(Controller Technology)

Foulv: Tnearandurevvesaivin
gunsaimuauiildfuiadesinsdnludAndnnisvinaiuues PLC n&nn19vina1unes

lulasmoulnaiaed nénnisvesnismuauazesdnsimenenfinmed st munvesiu-dednygyiu

NNPRNLUUTEUUAUANMYABLTIWES walulagadeliivesroulnaaes

1AlA59518377

1. gunsalmuauitlifuindosdnssnlu (a Flu9)
2. inAlANSLENLAYNIIUIaNS (8 Hlu9)
3. wannisvieuveslulasaeulnalaes (12 Fla)
4. vdnmsvesnmsmunsAiesdnsmeneNfianes (12 $la9)
5. MIAUAYDITU-dsd (4 Hla)
6. NMIBONLUUTEUUAMINANAILABUNINDS (a 4lu9)
7. walulagadslndvesroulvaaes (4 Hla9)
535755 waluladnisduindou 4(4-0-12)

(Drive Technology)

- & a
Nau‘lﬂlz I@IEJF’TN?JL‘WUGU@UGU@Q?{"ISUTJSU']

' '
a A

AUFIUNITTUATOULALNITAIUAN NUNMIUNGuMAeITasdunIsAIuAulyly
ana1MNIIUNITULAGEUMIBNBWBSINTNUUUAIY 9 N1IAIVANMIUNLILATANLEIVEINDINDS
LUUANY 9 N13TULAdaurieveslig N15AUANATILLTILAZAIWALITBINTTUBNGUUTATATY ¢

N1599NKUUTEUUAITUANNISATOUTN

lATITIETY)

1. ﬁugmmﬁumﬁlauuasmsmmm (a 4lu9)
2. numunquiifsdesiunmsmuguililugnainnss (16 Flas)
3. msduindeusiouawmesiiiuuusiig (4 Hla9)
4. NIFAIUANFIUILILATAIULTIVBIUBLADTUUUAN 9 (8 Hlu9)
5. mstuindeusigveslva (a Faluy)
6. NNIAIUANAIIISILAZAUNUIVDINTZUBNFUUTTANAN ¢ (a 4lu9)
7. MIDONLUUTFUUAIUANMTIAABUT (8 Hlu9)
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UAD.2

535756 1Usunsu LabVIEW dwisuszuudnludif 4(4-0-12)
(LabVIEW for Automation Systems)

Reuly: lnsanuifiureuvesansiv
untiuAeafueudidesiunasnguiitugiurosnisiinuuuselui® msauaunis

yhanlasnisldlusunsy LabviEw fiugtumsideulusunsy LabVIEW niqufimaifiuvdedondeya

n1sulasdoyavineurdeniluidva viedIvalusunden Anwissuunmsyinuresuiges

gunsalmuauwaznsldlusnsy LabVIEW Tunisaiuaunisvintanusuusnlugdi

1A7ATITIEIY)

1. UNUAEINUTZUUNISIN UL UUDALUIIR (@ Fl19)
2. fiugunsWeulusunsy LabVIEW (16 Tla19)

a I3 Ao 1 1% I3 2 aa o )

3. ngumsiiunsesendeya wasnisuuasdeyaainesundeniduaivia (8 TFlaq)
4. NM3inkazn1sAIVANGIY LabVIEW (8 Hlwa)
5. MstelUsHNSY LabVIEW d@msuaulussuusnluds (12 Fla19)
535757 AduitUasduduiueud 4(4-0-12)

(Introduction to Robotics)
a < a
wouly: lagAnuiiugeuvesanuninn
UszTAnazmuduunvosiusus Ussianuoaueuikuunig 9 sauiajueudfiinioud
N3EENAALALLNY NAATEATATILALNAMIANTETRUNAUYDILVUYULUS NMITATIUTUNINITATIUN
| s ° P = | s awv o 1 A Y
Yyurugusd n1sldlusunsudIaenIsiadeunvewuueud uidealielnainineidesiu

YusUA N15VINIATIU

lATITIETY)
1. Uszifuazanuduanvosiueus Ussinvusaueudbuusng 9 (3 Halw9)

JIDWULUANATDUN

2. msdefinLazeny (6 Fla9)
3. NAPNANTATIVBILIUYULUA (3 4lu9)
4. NAMERSERUNAUTDILYUYUEUA (3 4lu9)
5. mIaadunsiedeuiivesuruuEud (3 Falug)
6. mslilusunsudassmsindeuiivesususiugus (3 4lu9)
7. meAdelvififedesiuvueud (3 4lu9)
8. MylATINuU (3 Falag)
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UAD.2

535758 wialulaBtugevaasnsinssnlusifiianiandn 4(4-0-12)
(Advanced Technology in Automated Manufacturing System)

Reuly: Ingenuiuveuyeanviin
Junsiiaueidelmifimaluladfifvihiiansadunlflueiesdnssaluiffdmiu

gravnssy Anvunaluladlmisiugunsainisnsadu maluladiviuarslunisdaitudeya

wealulagadelnivesgunsalauay walulagadulrivesgunsainsedu maluladadelvdves

JEUUATRINIENL LR mMSUgnavnssy Insueulasanusaziauslasey

GRIGERERIEN )

1. msduauswalulagadslnl uagiivslasunu @ 3lu9)
2. walulagmuwuiwes (8 3lu9)
3. naluladnisdaudeya (8 F3lu9)
4. welulagvesgunsalmuny (8 Hlug)
5. wialulagvesgunsainseeu (8 Falug)
6. weluladvessyuuiadosinssmlusifgnaivnssy (8 Faluy)
7. dnauslAsnu @ F3lu9)
535759 msaanufuuLLaz"itﬂi’lzﬁl,%ﬁﬂ'mssuiﬂﬂi%'ﬂauﬁama%ﬂha%'uga 4(4-0-12)

(Advanced Computer-Aided Design and Engineering)
Feulv: Tnsaufiuveuvesanyiin
Bouinsuszgndlinenfinmeitelunisesniuudmivaumddmnssunanan s1uia
M51ATIERENsUTENOU MIIATIETidaANLEe n15i1aeNALALIATIENANNSIARUTILUY

WaTH LaYNITEBNLUUMENITMANTIMINZALTERN NIUANY

lATITIETY)

1. fupulszandldeufinpestisluniseenuuuuagine (8 Faluy)
2. MIIATILINITUIENY (8 Faluy)
3. MINATIEARAAALD (8 4lu9)
4. msdasmaLar ATz TAReuTiUUNA T (8 Hlus)
5. MIPBNLUUMIENTMATTIIINZaNTIgn (8 Hlu9)
6. NIAANY (8 Hlus)
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UAD.2

535760 Msuaawazn1seanuuulaeldrauiamasyievugs 4(4-0-12)
(Advanced Computer-Aided Design and Manufacturing)

Wauly: InuAuEIURUYRIAIUIWN

a 14

SeusnisuszendldaeuiinesyisluniseeniuudniununiaiainssunIsngn s

a

FATILINNAAINULND AADAIUMATANITITAIFUNDTILAATUABULALLIAIUNTVIN Ul

v
a a =<

UseanSnmau MsAs1griveyadanTuau wazn1sundaymnisduluseninnisaiiuau

nyalAne

1A1lATITIETY)

1. wuglssendldaouiuneidislunseaniuulasngn (8 k)
2. MTBATIEANANANUND (8 Flan)
3. wadanslgrmdietisandunouLazia lun1svingu (12 Falug)
4. msundeymnnaduluszninenmsasauu (12 92l39)
5. ARG (8 Flan)
535761 msuszendnisanlneldrauiainasyietuge 4(4-0-12)

(Advanced Computer-Aided Manufacturing Applications)
L‘gau'l‘llt IG]EIWJ’]@JLﬁWUE]U?J@Qﬂ’]GUW%?ﬁ

Anwiiiniuneiursuiivnesmuaudsiaulagldlusunsunouiawesdmivtudiu

' ]
[ =

\wseednsesnsl¥nstugUly 3 5 saumsnisivuasyuuiinauiediglunstugdmsuiuny

1%
1 U £ b4 =

IsUTduteu N1saauasMTUIUNURY NISAVUAEUIILALN 4 LaEN1IAUARILTLALNY

U

7 4 wazs NSAIFNW

1971ATI576377

1. evuaudsiaulagldlusunsupenitunesdmivinaundedddnistugulu 388 (8 43lua)

2. matmuaszuuifadiotiglumstusudmiviunuiiiiylhedudou (12 1)
3. m‘;ﬁ%fwuazmﬁugﬂﬁuﬂa 8 F9la14)
4. PISMAUAEUSIUALT 4 LasnIsArUARIUILILAYT 4 uas 5 (12 $91a19)
5. ATUANY (8 F7laa)
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UAD.2

535762 msuszandldneuianastugedmiuusud 4(4-0-12)
(Computer Integrated Manufacturing for Robotics)
Reuly: Tngananfiuveuvesanv1in
Anwinisldlaulasnouiiumesilissuu CAD/CAM msldlusunsumsvianuveunded
CNC Frenutatuazisaoufiamed Tamfan1sysmuin1ssmiusenine CAD uay CAM nsdiAnwy

WAZAISUNEUBLATIU

1AlATITIEIT7

1. nslelulasreufumesiildszuu CAD/CAM (12 3la)
2. msldlUsunsunsvhaurenaios CNC femuemasienauinges (12 3la)
3. NSYIUINNTIIMAUTENIN CAD wag CAM (12 $la)
4. nsAlANY (8 F3lu9)
5. WnauslAseu (8 alw9)
535763 N15USEENALAZNITOBNKUUIEUUAIUANNINEAFINNTTY 4(4-0-12)

(Industrial Control System Design and Application)
FyrdeAunau: 535602 ngufn1saiuAnlugnaInngsy
N153A3139 N1seanuwuulagldaouiiimesylsuarATaeloveIsEUUAIUANNIAUL UR

wurtU3QRan UELAENTAIVANKUUATTE N1snaaeInITindaya sEuuNIsIEYENaNYal A7

AIUALLUUARTUAZLOUZADN

lATITIETY)

1. wugtdssuunenain (a Falay)
2. FBMsAuANKUUAAIEEN (a 4lu9)
3. msoenuuulnglireuinnefthonazintesiiovosszuumuasmaUjoa (8 Faluy)
4. uuziMIMIVANWUUAITEA (a Faluy)
5. FsnseuaukuuTIuad (a 4lu9)
6. MInaaeINsivoya (a $aluy)
7. MIlATIEiNIReUALeATIALD (a $aluy)
8. FTUUNIILYLBNANYA (a 4lu9)
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535764 mimuqui:w%ﬂ’uga 4(4-0-12)
(Advanced Control Systems)
Ardeduniou: 535602 ngunsauaulugnamnssy
MSATUANLUUATTE nquinisdy fladdudeloutuudaiad adosamluszuiy z g
ponNLUUMTAE N1smuaNszuUlidudadu nmsilndudaduwuuvens nsinlmdudadu
wuudleundunsauauszuuihiseiios nmsmuauuuuUuRld adnsveisuuuliudald ns
UszanuardiwdsnisaivauiuuUsumlaeing1edawuuinass Laammwsummimmmwu
Usuiald msmuauuuUSIaiey nsmuauwuuiled nsmusuuUuIATetIsUsram Tuneuls
manugnssulunsesniuunsAILAY

lATITIETY)

1. MSAIVANLUUARTIE (12 $la)
2. nmsmuauszuulidudaduy (12 Flas)
3. MSAIVANKUVUTUFILA (12 Flas)
4. NIMIVANLUUSIRSEE (12 $2la9)
535771 UgyfiaudnuiaTasdnssnlusiduga 1 4(4-0-12)

(Special Problems in Advanced Automation System 1)
L‘gau'l‘?li Immqmﬁwﬁamaﬂa’mﬁm

nsAnedgmifiaylunusuaiesdnsdnludfvugs Faniiun1maasy nsaAne

Y

ety mitawdslguuimisiudlunisuidem

535772 UgymiAwdnualasinssnluiAdugs 2 4(4-0-12)
(Special Problems in Advanced Automation System i)
I:TIE]‘IJI“U: I@Sﬂ??ﬂLﬁU‘U@U%@Qﬁ’WW%%W

nsAnwUgmiiaeluauniun3osdnsdnluliftugs FefsiunTmeass nsalAny)

Y

ety mitawaslgiumislnalunisuntym

535773 wAlulagvugenuLAIaednsanludf 1 4(4-0-12)
(Advanced Technology in Automation System 1)
wouly: TngAuiuYDUVDIE1UIIT
= N a A o 1o ) P =~ ) ) wa ||
nsAnvinalulagtugmsemaluladadelmid mivauduasednsdnluds lddnae
N TaeluAUNITEDNLUULAEATUANIASDITNTEALLLR N150RNLUUTHUUNINANSRLWTA N5y
ADNNILADTUBTUNITINLHUNTZUIUNISHAR NSEIABUR RS TIaTuNISNES N1STYA aURILHDS
Prglun1seonuuursomalulagdu q MneItes
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535774 welulaBtugeduiniesinssnludd 2 4(4-0-12)
(Advanced Technology in Automation System II)

Feulu: Tnsaruifiuseuvesanyiin
nsfnwinaluladdugadomalulafatslmidvivnudueiosdnadnluif® laidae

Aeadadluiunmssenuuuiazmuauiaiosdnsdnluf@ nseenuuuszuumsnandnlui nsld

AawiImasYIsluNIIMKUNSTUINNISHER MsldrauiamesYislunisudsn nisldreuiivnes

Paglun1seanuuursowalulagdu ¢ NAeIves

nguivdu 4

535781 A13LUIHNTNLTILEUY 4(4-0-12)
(Linear Programming)

Rouly: Tnwanudfiugeuvesanviin
LLuzﬂﬁgf’JLL‘U‘ULLazmi‘wﬂﬂlﬁ‘ﬁlLMNW%&&JﬁQ@%@Qﬂ@MWL‘%ﬂLéﬁJ mwﬁmimmﬁmmmuﬁqm

Yosszuudndunarnsiilily nseenwuuimuuunadamans BTumand nguaiuauaznis

Anszrianuly Tandtymnisvudinaz deymlaseang

lATITIETY)

1. uugthfuvuuagsnaiusnzanfigauesdamudady (@ Falay)
2. vgufimameniimngauiigavessruuidadunaznisihluly (8 Hlug)
3. MIBONLUUMIKUUNIIANAAIENS (8 4lu9)
4. FBIuwand (10 Flass)
5. MaufAudlarn1Tiasiaul (10 $9la9)
6. langteymnisvudsiazdgymilaseig (8 Hla)
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535782 AMARNARSIUGIEWEUARINTIINSHER 4(4-0-12)
(Advanced Mathematics for Manufacturing Engineering)
Fouly:  TnsmmuiureuvesEnuin
qun15euiusUNRA nalaagFUaunIUURIaNNITRaUNUTANY LARRRAITWIALNDST
laneflaunsifou 1ia firmmaoyiius aunisanufou aunisedu aunsves avata 35nnswia

& a v

waslagaunsunsied NMTIATIENBgou aun1sveslad-su1u N1sdansyy n1slN1TiATIEn

o

\Wedaudusunguidnd

lATITIETY)

1. @unnsseuius warn1srmaaslugukuuaunIuigs aunsuilaY Ly (12 $lu9)
WUALTa-1a0989 auMSLULLanesu-gedad

2. uARARADIAWES lakiasiau s Asua lufidasng o iAniseyius (12 §ala9)

3. aumsnidealudemnssumans uazmsmraiaslaemsuesuUseynsuyfies (12 $alug)
waznsUssynaldu

4. MINATIERTGeU auN15LIAT-TUIU NTEAILNAINBUYBIANNITHUY (12 Flas)

alandlu 2 O/ NsnenUseriukuuAUNesLea

535783 szuﬁEJU"“J%ﬁ']mmL%aé‘fmawg'uqaém%'uﬁmnssumswﬁm 4(4-0-12)
(Advabced Numerical Method for Manufacturing Engineering)

Rouly:  Tnepnudiuseuvesaiian
suifouiBuasnsduiiles msmwatnasiBsfiavdmivaunmsdeeyiudasiy nmmea

wasliavdmSvaunIsleyiustay MsaU Uiansnanas

lATITIETY)

1. sudeuitnasnsduiiles (a Faluy)
2. aunmaiBseyiusansiyy: Tymenius (6 Hla9)
3. aunsilseyiusanday: Jyvieivey (6 F3la)
4. aun1sdaeyiusteeLuUadusn: aunsaiuaia (8 4lu9)
5. auMseuRUsERuMUUNISIIUEN: AUNITNITUNS (8 Hlus)
6. auMaeyRusgaswuulawasiudn: aun1snism (8 Haluy)
7. mangaufRnsfiaian (8 Hlus)
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535784  msvnATINZgAd T UARINTIMSHER 4(4-0-12)
(Optimization for Manufacturing Engineering)
Roule:  Tnepnudiuseuvesaaiian
Anwiinsadinaians Wonsiiunauselovd wavUszAnsnimuesssuy Anwds
AATIBYRUINITNITUTUU T uUsEnaulussuy Anwrszuuidudadunazlddudadu nns

PONLUUNAIINIMALAAILUTIMINZaNgn

1AlATITIE37

1. msuugthmsmeniivnzauian (8 Ta9)
2. fREINTIul (8 Fla9)
3. MslUswnIwUUL Uy (8 F7laq)
4. nslusunsuwuuldidudadu (8 F9la4)
5. mIsenkuUNaInIA AL STz aLian (8 Haluy)
6. NIMANY (8 Falug
nguAYEuRaAnY

521901 @nnaANUUAAANIEINSUIAININBASUAZIAINTDINNS 8 “U2YnA

Graduate Cooperative Education for Agricultural and Food Engineers)
Souly:  sumuiureuvesa i
ﬁﬂﬁﬂmﬁmﬁﬁ'ﬁmmﬁmnaﬂuamuﬂﬁzﬂaumsﬁawﬁﬂmﬁmauu“]unm 1 a1A
N3ANEN Imngﬂuawmﬂﬁ%’uﬁmau‘lmamiﬁiﬁ%’umwuLﬁu%auimﬁmsijmmiéﬁﬂ‘%ﬂm
Fuantulsznaunis Wesndulasinisiads dnAnwiasdesdisneay tiauonay waggn

Uszilunalngn19158nUSnunaran1uusenaunis
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524898 avifavmnANEIEMIUIAINTLAN 6 Midefin
(Graduate Cooperative Education for Chemical Engineers)
Reuly: Tngananfiuveuvesanv1in
tinfnuned VU TRmuBanns vie Jdwdunaadieouvdaluniiniudangmi o
anuUszneunsasunilsnaBsuaiafnuinaiiainiviimue uaglniin@nwidensvelass
ufaz@nwlurngufiRnuaviafnuuenivileanauuszdluangninnuding s ela
ssnuiagfnuiu seslafuamudiuteunnennsefivinumaniafinuiuazanulsenounts 01

a

U NITUIUNTNAANNOAAIMNTTUAL NITHAIUINTEUIUNITHAALASHAN NI N1TTIVTINLAY
LATIEVVBLANIUIAINTTUAN N1TIUNURBNKUUIATINITANIMINTTUATUUAY uazifloiaiadiu
nsUfuRNuLal UnAnwiagnatassisnulassnulasilausranisujiinukasianisfines
ofunuanIulsznounsiazaanaseluaniviiiovnnsUssifiuna lneinanuanisussdiy
Mneseiivinwaniadnu winnuiimuaunsuiRolusniuuszneuns wazainsieay

1AT99U

525900 @annaAneIUiaAnANYIEIMIUIAINILATDING 8 nienn
Graduate Cooperative Education for Mechanical Engineers)
Wouly:  muAUTILYRUDIEI VIV
o = 1% a va I - a < =
Unfnwndrufuianuduialuaaiulsznounisiiatviigwiureuiduial 1 a1
msfinw IngasgnueumnelisuiaveulasansfilasuanuiiugeusiuiusenineIasenusny
fuaniulsznaunis Wedniulasinisiass dnfAnen9gdeddesieny UauenadIy wasgn

Uszllunalnee19nsgnusnewazan ulsenounis

535791 @nnaANUUARANEIUSUIAINTAISHERN 8 w78
(Graduate Cooperative Education for Manufacturing Engineers)

Souly: Tnwaruiiusouvesaivn
ﬁﬂﬁﬂmL%’wuﬁﬁammlﬁmnaﬂ,uamuﬂizﬂaumsﬁawﬁ%%ﬁwauLﬁunm 1 a7A

N5ANYI Imngﬂuawmﬂﬁ%’uﬁmau‘lmamﬁiﬁ%’ummLﬁuﬂjauiamﬁ’mwdwmmiéﬁﬂ‘%ﬂm

Fuantulsznaunis Wesndulasinisiads dnAnwiasdesdisneay tiauenay waggn

Uszilunalngn19158nUSnunaran1uusenaunis
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NGUIYIINTNWUS

52700 NN USUWIUGA WU N 2 21 wieAn
(Master Thesis Scheme A2)

Fouly: Tneaudiureuvesauie
sitefuatiufietawiontuduinerinusundudn Tadudiuniwomdngns

wndaudin (angnsiseusieIyuasyinine1inug)

572701 ANeINUSUWIULTA LWUU n 1 45 wiaenn
(Master Thesis Scheme A1)

Fouly: Tneaudiureuvesauie
nudTeduatuilotmeIeut uduine inudumdudia dadunutunaniuainy

éfadmsmawé’ﬂqmmmﬂ’m% (wa“ﬂqmﬁﬁﬁ'aLLaﬁwmﬁwuﬁ‘)

527800 MgnusAufindin wuu 2.1 45 wighn
(Doctoral Thesis Scheme 2.1)

- & a
Nau‘lﬂl: I@IEJF’TN?JL‘WUGU@UGU@Q?{"ISUTJSU']

' '
¥ L% A o a =

nAdeduatuiiedanssntuluinerinusauiVuds 3adudiunimdngnsnud

Uaudin (ningnsiSeuneiviasyiningniinug dmsugaunmsfinundSygiin)

527801 Amgnlinusgufindia wuu 1.1 60 ULAN
(Doctoral Thesis Scheme 1.1)

= < a

wouly: lasmunuiugeuvesanuninn
nAdeduatuiiedanssntuluinerinusaufVuds 3adudiunimdngnsnud

Unudin (mingnsvinideuasyinineniinug dmsudaumsfnedsygiin)

527802 Angnlinusquflindgin wuu 2.2 94 8in
(Doctoral Thesis Scheme 2.2)

= < a
N'e)u'l?k Iﬂﬂﬂ'ﬁlll,‘l/iusﬁaUsUaQﬁﬂlsUTlsU']

Y a = [J ! )

nAdeduatuiiedawssntuluing inusquiiudin 3uludiunilandngnsnug

=3 =) a a

Uaudin vangasiseuselvkagyinIneinus dmsugaunsAnuiUSygng (Residew)

o
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Core Courses
572600 Research Methodology 2(1-3-6)
Condition: Consent of the School

Principles and research methods; current interesting research topics in
engineering; problems analysis for research topics selection; research proposal writing;
research planning; data collection and analysis planning; data interpretation and

discussion; research report and paper writing; research presentation

Course Outline

1. Principles and research methods (3 hours)
2. Current interesting research topics in engineering (3 hours)
3. Problems analysis for research topics selection (3 hours)
4. Research proposal writing (3 hours)
5. Research planning, data collection and analysis planning (3 hours)
6. Data interpretation and discussion (3 hours)
7. Research report and paper writing (3 hours)
8. Research presentation (3 hours)
572601 Graduate Seminar | 1(0-3-3)

Condition: Consent of the School
Presentation and discussion on interesting topics in advanced engineering

applications and writing report

572602 Graduate Seminar I 1(0-3-3)
Condition: Consent of the School
Presentation and discussion on interesting topics in advanced engineering

applications and writing report
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Elective Courses
1. Elective Courses for Agricultural and Food Engineering
521601 Engineering Analysis of Agricultural and Food Machinery 4(4-0-12)
Condition: Consent of the School

Theory of agricultural and food machinery. Machinery design for crop, animal,
food and energy productions. Power for agricultural and food machinery. Agricultural
tractor engineering. Agricultural and food machinery technology. Concepts trends and

development of technologies in agricultural machinery

Course Outline

1. Theory of agricultural and food machinery (10 hours)
2. Machinery design for crop, animal, food and energy productions (12 hours)
3. Power for agricultural and food machinery (6 hours)
4. Agricultural tractor engineering (6 hours)
5. Agricultural and food machinery technology (10 hours)
6. Concepts, trends and development of technologies in agricultural (4 hours)
machinery
521602 Engineering Analysis of Agricultural and Food Processing 4(4-0-12)

Condition: Consent of the School

Energy and material balance in food and agricultural processing. Engineering
principles for the production of food and agricultural materials processing: size reduction,
mechanical separation, precipitation, agitation and mixing, fluidization, filtration and drying
etc. Engineering principles of food processing: thermal processing, extrusion, frying, freezing
process, evaporation, food powder processing, sterilization, pasteurization etc. Non-
thermal food processing: microwave heating, radio frequency heating, harmonic heating

and high pressure processing etc.

Course Outline

1. Energy and material balance in food and agricultural processing (6 hours)
2. Engineering principles of food and agricultural material processing (16 hours)
3. Engineering principles of food processing (18 hours)
4. Non-thermal food processing (8 hours)
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521711 Advanced Agricultural Machinery Design 4(4-0-12)

Condition: Consent of the School

Elements in agricultural machinery design; relationship among soil, crop and

agricultural machinery; mechanism and functions of agricultural machinery; requirement

and limitation analysis for design; design of agricultural implement and machinery

Course Outline

1. Elements in agricultural machinery design (8 hours)
2. Relationship among soil, crop and agricultural machinery (8 hours)
3. Mechanism and functions of agricultural machinery (12 hours)
4. Requirement and limitation analysis for design (8 hours)
5. Design of agricultural implement and machinery (12 hours)
521712 Mechanics of Agricultural Off-road Vehicle 4(4-0-12)

Condition: Consent of the School

Soil types and properties in relation to vehicle mobility; factors affecting traction
of forces on traction wheel; soil failure under tire; theoretical prediction of vehicle
performance; tires and tracks of tractors; analysis of stability and control of vehicle, effects

of hitched implements

Course Outline

1. Soil types and properties in relation to vehicle mobility (8 hours)
2. Factors affecting traction of forces on traction wheel (8 hours)
3. Soil failure under tire (4 hours)
4. Theoretical prediction of vehicle performance (4 hours)
5. Tires and tracks of tractors (8 hours)
6. Analysis of stability and control of vehicle (12 hours)
7. Effects of hitched implements (4 hours)

N-122



UAD.2

521713 Soil Dynamics in Tillage and Traction 4(4-0-12)
Condition: Consent of the School
Various kinds of tillage machinery; behaviors of soil mechanics; dynamic property

of soil; soil cutting force; soil failure; soil compaction; traction theories

Course Outline

1. Various kinds of tillage machinery (4 hours)
2. Behaviors of soil mechanics (8 hours)
3. Dynamic property of soil (6 hours)
4. Soil cutting force (8 hours)
5. Soil failure (8 hours)
6. Soil compaction (6 hours)
7. Traction theories (8 hours)
521714 Advanced Agricultural Machinery Management 4(4-0-12)

Condition: Consent of the School
Cost and breakeven point analysis for working; annual cost; size selection of
agricultural machinery; analysis of agricultural machinery performance in Thailand; case

study on domestic agricultural machinery

Course Outline

1. Cost analysis for working (8 hours)
2. Breakeven point analysis for working, annual cost (10hours)
3. Size selection of agricultural machinery (8 hours)
4. Analysis of agricultural machinery performance in Thailand (10 hours)
5. Case study on domestic agricultural machinery (12 hours)
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521715 Functional Analysis of Agricultural Machinery 4(4-0-12)
Condition: Consent of the School
Mechanics of agricultural machinery; kinematic and dynamic analysis of

agricultural machinery; dynamic behavior and stability of agricultural machinery

Course Outline

1. Mechanics of agricultural machinery (8 hours)
2. Kinematic analysis of agricultural machinery (12 hours)
3. Dynamics analysis of agricultural machinery (12 hours)
4. Dynamic behavior and stability of agricultural machinery (8 hours)
5. Stability of agricultural machinery (8 hours)
521716 Applied Mechatronics in Agricultural Machinery 4(4-0-12)

Condition: Consent of the School

Control theory of agricultural machinery using electrical and electronic devices;
electrical and electronic circuits; sensor systems used for agricultural machinery; data
acquisition; electronic control unit; control logic of agricultural machinery; preventive

system for mechanical system and electronic system failures

Course Outline

1. Control theory of agricultural machinery using electrical and electronic devices (8 hours)

2. Electrical and electronic circuits (8 hours)
3. Sensor systems used for agricultural machinery (8 hours)
4. Data acquisition (8 hours)
5. Electronic control unit (4 hours)
6. Control logic of agricultural machinery (8 hours)
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521717 Experimental and Testing Design of Agricultural and Food Machinery 4(4-0-12)
Condition: Consent of the School

Experimental and testing design for efficiency evaluation of agricultural and food
machinery; experimental and testing preparation and planning; parameters used in
experiments and tests and efficiency evaluation; application of instruments for
experiments and tests, data analysis by means of statistics; comparison among

experimental and testing results, theory and empirical equation

Course Outline
1. Experimental and testing design for efficiency evaluation of agricultural (8 hours)

and food machinery

2. Experimental and testing preparation and planning (8 hours)
3. Parameters used in experiments and tests and efficiency evaluation (8 hours)
4. Application of instruments for experiments and tests (8 hours)
5. Data analysis by means of statistics (8 hours)
6. Comparison among experimental and testing results, theory (8 hours)

and empirical equation
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521721 Advanced Engineering Properties of Agricultural and Food Materials 4(4-0-12)
Condition: Consent of the School

Physical, electrical, mechanical and biochemical properties of agricultural and
food materials; rheological properties of liquid food material and non-Newtonian fluid;
viscosity of liquid and semiliquid food material; thermal properties; determination of
thermal conductivity and convection of food material; thermal properties of porous and
rigid food materials; freezing and freezing time; water content in agricultural and food
materials; dynamic behavior of agricultural and food materials; changes of physical
characteristics of agricultural and food materials during heating and cooling processes;
sensory characteristics, nutritional quality and changes during food processing; quality

determination of agricultural and food materials

Course Outline

1. Physical, electrical, mechanical and biochemical properties of agricultural (16 hours)
and food materials

2. Rheological properties of liquid food material and non-Newtonian fluid (4 hours)

3. Thermal properties; determination of thermal conductivity and convection (4 hours)
Of food material; thermal properties of porous and rigid food materials

4. Freezing and freezing time; water content in agricultural and food materials (4 hours)

5. Dynamic behavior of agricultural and food materials (4 hours)

6. Changes of physical characteristics of agricultural and food materials (4 hours)

during heating and cooling processes

7. Sensory characteristics and changes during food processing (4 hours)
8. Nutritional quality and changes during food processing (4 hours)
9. Quality determination of agricultural and food materials (4 hours)
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521722 Advanced Technology in Agricultural and Food Product Packaging 4(4-0-12)
Condition: Consent of the School

Components and process in packaging house; theory of agricultural and food
products packaging; problems in surface and air transportations; means and quality control
for packaging; economics of agricultural and food products marketing; influence of
transportation on the product inside package; advanced packaging design; components
and operations of agricultural and food products packing machine; advanced packing

house design

Course Outline

1. Components and process in packaging house (6 hours)
2. Theory of agricultural and food products packaging (6 hours)
3. Problems in surface and air transportations (6 hours)
4. Means and quality control for packaging (4 hours)
5. Economics of agricultural and food products marketing (4 hours)
6. Influence of transportation on the product inside package (4 hours)
7. Advanced packaging design (6 hours)
8. Components and operations of agricultural and food products (6 hours)
packaging machine
9. Advanced packaging house design (6 hours)
521723 Food Process Engineering 4(4-0-12)

Condition: Consent of the School

Engineering principles applied to food processing; heat, mass and momentum
transfer. Engineering design for the processing of food materials; distillation, liquid
extraction, leaching process, adsorption, chromatography, and ion exchange etc.
Engineering design of food processing;  boiling and condensation; heat exchanger,
membrane separation process, spray drying, and freeze drying, and crystallization etc. Non-

thermal food processing design. Emerging technology for food processing

Course Outline

1. Review principles of heat, mass and momentum transfer (6 hours)
2. Engineering design for the processing of food materials (14 hours)
3. Engineering design for food processing (14 hours)
4. Non-thermal food processing design (8 hours)
5. Emerging technology for food processing (6 hours)
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521724 Food Bioprocess Engineering 4(4-0-12)
Condition: Consent of the School

Role and utilization of microorganism in food industry; fermentation process;
design and selection of equipments in fermentation process; fermentor and control
equipment design; rapid techniques and analysis of food quality; standard of

microorganism and food quality insurance

Course Outline

1. Role of microorganism and its utilization in food industry (4 hours)
2. Fermentation process (12 hours)
3. Design and selection of equipment in fermentation process (12 hours)
4. Fermentor and control equipment design (12 hours)
5. Rapid techniques and analysis of food quality (4 hours)
6. Standard of microorganism and food quality insurance (4 hours)
521725 Non-destructive Measurements for Agricultural 4(4-0-12)

and Food Product
Condition: Consent of the School

Physical, acoustic, density, near infrared radiation, nuclear magnetic resonance,
impact, optical, and ultrasonic properties of agricultural and food products; relationship
between physical and physiological properties; equipments using non-destructive

engineering techniques for agricultural products quality assurance

Course Outline

1. Physical acoustic and density properties of agricultural and food products (6 hours)
2. Near infrared radiation property of agricultural and food products (6 hours)
3. Nuclear magnetic resonance property of agricultural and food products (6 hours)
4. Impact property of agricultural and food products (6 hours)
5. Optical property of agricultural and food products (6 hours)
6. Ultrasonic property of agricultural and food products (6 hours)
7. Relationship between physical and physiological properties of (6 hours)

agricultural and food products
8. Equipments using non-destructive engineering techniques for (6 hours)

agricultural and food products quality assurance
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521726 Post-harvest Process Engineering 4(4-0-12)
Condition: Consent of the School

Pre-harvest and post-harvest loss of agricultural products, principle of post-
harvest process engineering, post-harvest physiology of agricultural products, Components
of quality of agricultural products and measurements, cleaning, heat loads in agricultural
products, pre-cooling, post-harvest process of cereals, post-harvest process of fruits and

vegetables, by-products and utilization

Course Outline

1. Pre-harvest and post-harvest loss of agricultural products (2 hours)
2. Principle of post-harvest process engineering (2 hours)
3. Post-harvest physiology of agricultural products (4 hours)
4. Components of quality of agricultural products and measurements (4 hours)
5. Cleaning of agricultural products (4 hours)
6. Heat loads in agricultural products (4 hours)
7. Pre-cooling (4 hours)
8. Post-harvest process of cereals (10 hours)
9. Post-harvest process of fruits and vegetables (10 hours)
10. By-products and utilization (4 hours)
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521731 Advanced Renewable Energy Technology 4(4-0-12)
Condition: Consent of the School

Renewable energy resources; technologies for harnessing the resources using
simple to state-of-the-art advanced energy system; the use of solar, hydro, biomass, plant
oil, ethanol, wind, wave, and geothermal energies; energy efficiency and energy storage;
renewable energy technologies as a complement to, or replacement of conventional
technologies; combining renewable and non-renewable energy technologies in hybrid

system; strategies for enhancing the future use of renewable energy resources

Course Outline

1. Renewable energy resources. (4 hours)

2. Technologies for harnessing the resources using simple to (4 hours)
state-of-the-art advanced energy systems

3. Use of solar, biomass, plant oil, ethanol, wind, wave, (16 hours)
and geothermal energies

4. Energy efficiency and energy storage (8 hours)

5. Renewable energy technologies as a complement to, (4 hours)
or replacement of conventional technologies

6. Combining renewable and non-renewable energy technologies (6 hours)
in hybrid system

7. Strategies for enhancing the future use of renewable energy resources (6 hours)
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521732 Appropriate Energy Application for Rural Community 4(4-0-12)
Condition: Consent of the School

Energy from wood, charcoal and biomass in agriculture; green energy; design of
energy efficient stove; energy production from manure; small hydro power plant; solar
energy for drying of agricultural product; Sustainable energy system for small farm;
Fundamental and energy requirement for the sufficient agriculture system according to the

Royal Opinion

Course Outline

1. Energy from wood, charcoal and biomasses in agriculture (8 hours)
2. Green energy (4 hours)
3. Design of energy efficient stove (4 hours)
4. Energy production from manure (8 hours)
5. Small hydro power plant (4 hours)
6. Solar energy for drying of agricultural product (8 hours)
7. Sustainable energy system for small farm (8 hours)
8. Fundamental and energy requirement for the sufficient (4 hours)

agriculture system according to the Royal Opinion

521733 Pollution from Energy Production 4(4-0-12)
Condition: Consent of the School

Types of pollutions from power plants using various types of fuel; effects on the
environment and human; reduction, remedy and control of pollution; law relation to

energy pollution; fundamental of environmental impact assessment

Course Outline

1. Types of pollution from power plants using various types of fuel (8 hours)
2. Effects on the environment (6 hours)
3. Effects on human (6 hours)
4. Reduction, remedy and control of pollution (8 hours)
5. Law relation to energy pollution (8 hours)
6. Fundamental of environmental impact assessment (12 hours)
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521734 Solar Energy Application

Condition: Consent of the School

UAD.2

4(4-0-12)

Physical properties of solar flux ; characteristics of solar flux in Thailand and of

the world in general; potential of solar energy; various forms of solar energy conversion

such as photovoltaic, thermal, solar chimney; appropriateness of energy usage for various

conversion techniques; solar drying of agricultural product; energy storage and connection

to the grid system; economic analysis

Course Outline

1.

© N o kR BN

Physical properties of solar flux; characteristics of solar flux in Thailand
and of the world in general; potential of solar energy

Solar energy conversion through photovoltaic process

Solar energy conversion through thermal system

Solar energy conversion through solar chimney

Appropriateness of energy usage for various conversion techniques

Solar drying of agricultural product

Energy storage and connection to the grid system

Economic analysis
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521735 Energy Technology from Plant Oil 4(4-0-12)
Condition: Consent of the School

Life-cycle of plant oil; physical and chemical properties; fuel characteristics; oil
production processes from various oil-bearing plant; viscosity-reduction processes such as
esterification, thermal process and emulsification; fuel quality measurement; mixture with
other conventional fuels; combustion characteristics; effects on combustion main and

auxiliary hardware; engine modifications for an efficient use of plant oil; economic analysis

Course Outline

1. Life-cycle of plant oil (4 hours)
2. Physical and chemical properties (4 hours)
3. Fuel characteristics (4 hours)
4. Oil production processes from various oil-bearing plants (4 hours)
5. Viscosity-reduction processes (8 hours)
6. Fuel quality measurement (4 hours)
7. Mixture with other conventional fuels (4 hours)
8. Combustion characteristics (4 hours)
9. Effects on combustion main and auxiliary hardware (4 hours)
10. Engine modifications for an efficient use of plant oil (4 hours)
11. Economic analysis (4 hours)
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521736 Energy Conservation Technology in Industrial Plant 4(4-0-12)
Condition: Consent of the School

Various forms of energy usage in industrial plants; power equipments; loss of
power in the system; component and system efficiencies; energy audit; energy economy;
energy conservation technology; energy conservation law; policy, strategy, measures and

methods for efficient usage of energy in industrial plant

Course Outline

1. Various forms of energy usage in industrial plants (8 hours)
2. Power equipments (8 hours)
3. Loss of power in the system (4 hours)
4. Component and system efficiencies (4 hours)
5. Energy audit (4 hours)
6. Energy economy (4 hours)
7. Energy conservation technology (4 hours)
8. Energy conservation law (4 hours)
9. Policy, strategy, measures and methods for efficient usage (8 hours)

of energy in industrial plant

521737 Biogas Technology 4(4-0-12)
Condition: Consent of the School

Characteristics of wastes from various industrial plants especially from agro-
industry and food industry plants; energy value of industrial waste; plant selection; biogas
production processes; activation of reaction; usage and remedy of waste from biogas

production; fuel characteristics of biogas from industrial waste

Course Outline

1. Characteristics of wastes from various industrial plants (6 hours)
2. Energy value of industrial waste (4 hours)
3. Plant selection (6 hours)
4. Biogas production processes (12 hours)
5. Activation of reaction (8 hours)
6. Usage and remedy of waste from biogas production (8 hours)
7. Fuel characteristics of biogas from industrial waste (4 hours)
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521738 Energy Technology from Ethanol 4(4-0-12)
Condition: Consent of the School

Physical and chemical properties of ethanol; processes and methodologies in
producing ethanol from various biomass; effectiveness enhancement and cost reduction;
activation of reaction rate; usage and remedy of waste from ethanol production; economic

analysis; fuel characteristics of ethanol

Course Outline

1. Physical and chemical properties of ethanol (4 hours)
2. Processes and methodologies in producing ethanol from various biomass (8 hours)
3. Effectiveness enhancement and cost reduction (10 hours)
4. Activation of reaction rate (8 hours)
5. Usage and remedy of waste from ethanol production (8 hours)
6. Economic analysis (4 hours)
7. Fuel characteristics of ethanol (6 hours)
521741 Computational Methods in Agricultural and Food Engineering 4(4-0-12)

Condition: Consent of the School

Linear equation solutions such as inverse matrix, Gaussian elimination,
factorization methods and iterative method; nonlinear equation solutions such as algebraic
equation, iterative method and error estimations; computations of eigenvalue and
eigenvector such as power methods, matrix transformations; functions approximation and
interpolation methods; differential equation solutions such as Euler method, Runge-Kutta
method, Fourier transform; use of computer program to solve problems in agricultural and

food engineering

Course Outline

1. Linear equation solutions (8 hours)
2. Nonlinear equation solutions (8 hours)
3. Computations of eigenvalue and eigenvector (4 hours)
4. Functions approximation and interpolation methods (8 hours)
5. Differential equation solutions (12 hours)
6. Use of computer program to solve problems in agricultural (8 hours)

and food engineering
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521742 Finite Element Method for Agricultural and Food Engineering 4(4-0-12)
Condition: Consent of the School

Finite element method procedures; interpolation functions; finite element
equations in linear and non-linear solid mechanics, dynamic systems, heat transfer and
fluid flow analysis; application of finite element analysis software in agricultural and food

engineering

Course Outline

1. Computational methods and finite element equations (6 hours)
2. Element interpolation functions (8 hours)
3. Finite element analysis of solids (10 hours)
4. Finite element analysis of dynamic systems (10 hours)
5. Finite element analysis of fluid and heat transfer (10 hours)
6. Applications of finite element software in agricultural (4 hours)

and food engineering

521743 Computer Simulation for Engineering System 4(4-0-12)
Condition: Consent of the School

Scientific approach to digital simulation; system definitions and boundaries;
formulation of mathematical models; encoding of prediction equation models; algorithms
and solution techniques; encoding of model output; validation and calibration of model

results. Computer simulation in agricultural and food engineering system

Course Outline

1. Computer simulation (4 hours)
2. System definitions and boundaries (4 hours)
3. Formulation of mathematical models (8 hours)
4. Encoding of prediction equation models (4 hours)
5. Algorithms and solution techniques (8 hours)
6. Encoding of model output (4 hours)
7. Validation and calibration of model results (4 hours)
8. Computer simulation in agricultural and food engineering system (12 hours)
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521744 Engineering Model Analysis and Design 4(4-0-12)
Condition: Consent of the School

Dimensional analysis; governing equation; theory of models; true, distorted, and
dissimilar models; prediction equations; applications to machinery, soil, water structures,

agricultural buildings and other agricultural and food engineering related problems

Course Outline

1. Dimensional analysis (4 hours)
2. Governing equation (4 hours)
3. Theory of models, true, distorted, and dissimilar models (4 hours)
4. Prediction equations (4 hours)
5. Applications to machinery of agricultural and food engineering (16 hours)
6. Other agricultural and food engineering related problems (16 hours)

521745 Computational Fluid Dynamics for Agricultural and Food Engineering 4(4-0-12)
Condition: Consent of the School

Computational methods and partial differential equations in fluid flow and heat
transfer problems; finite element and finite volume method in fluid flow and heat transfer
problems; application of computational fluid dynamics software in agricultural and food

engineering

Course Outline

1. Computational methods and partial differential equations in fluid flow (8 hours)
2. Computational fluid dynamics by finite element method (12 hours)
3. Computational fluid dynamics by finite volume method (12 hours)
4. Viscous flow problems (12 hours)
5. Applications of computational fluid dynamic software in agricultural (4 hours)

and food engineering
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521746 Instrumentation for Agricultural and Food Engineering 4(4-0-12)
Condition: Consent of the School

Measurement theory, principle and technique; output translation, signal
amplification and collection; analog and digital display; signal connection with computer
for control and data acquisition; control devices; application for agricultural and food

engineering

Course Outline

1. Measurement theory, principle and technique (6 hours)
2. Output translation (6 hours)
3. Signal amplification (6 hours)
4. Signal collection (6 hours)
5. Analog and digital display (6 hours)
6. Signal connection with computer for control and data acquisition (6 hours)
7. Control devices (6 hours)
8. Application for agricultural and food engineering (6 hours)
521747 Control System in Agricultural and Food Engineering 4(4-0-12)

Condition: Consent of the School

Principles of control engineering; Mathematical modeling of dynamic systems;
Transient response of control systems; Design of control systems by the root-locus
method; Design of control systems by frequency response; Analysis of control systems in
state space; Design of control systems in state space; Application of control engineering

system to agricultural and food engineering

Course Outline

1. Principles of control engineering (4 hours)
2. Mathematical modeling of dynamic systems (8 hours)
3. Transient response of control systems (4 hours)
4. Design of control systems by the root-locus method (4 hours)
5. Design of control systems by frequency response (8 hours)
6. Analysis of control systems in state space (4 hours)
7. Design of control systems in state space (8 hours)
8. Application of control engineering system to agricultural and food engineering (8 hours)
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521751 Special Studies in Advanced Agricultural and Food Engineering 4(4-0-12)
Condition: Consent of the School

Special studies in advanced agricultural and food engineering; agricultural
machinery, post-harvest engineering, food engineering, energy technology or other related

topics

521752 Current Issues in Agricultural and Food Engineering 4(4-0-12)
Condition: Consent of the School

Current Issues in advanced agricultural and food engineering, agricultural
machinery, post-harvest engineering, food engineering, energy technology or other related

topics

2. Elective Courses for Chemical Engineering
524611 Advanced Transport Phenomena 4(4-0-12)
Condition: Consent of the School

Rigorous analysis of transport equations of mass, energy and momentum and the
analogies between them. Kinetic theory and estimate of transport properties. Diffusive
and convective transport accompanied by chemical reaction. Boundary layer theory. Non-
Newtonian flow. Analysis of multiphase systems. Mechanics of turbulent transport.
Simultaneous heat and mass transfer.  Applications to special chemical engineering

problems

Course Outline

1. Formulation and analysis of transport equations (4 hours)
2. Analytical and approximate solutions to the equation of change (4 hours)
3. Kinetic theory of transport properties (4 hours)
4. Estimation of transport properties (4 hours)
5. Diffusive and convective transport with chemical reactions (5 hours)
6. Boundary layer theory (5 hours)
7. Non-Newtonian flow (5 hours)
8. Equations for multiphase systems (6 hours)
9. Turbulent transport (6 hours)
10. Simultaneous heat and mass transfer (5 hours)
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524621 Advanced Chemical Engineering Thermodynamics 4(4-0-12)
Condition: Consent of the School

Classical Themodynamics of Phase Equilibria. Thermodynamic properties of non-
ideal binary and multi-component mixtures. Vapor-liquid equilibrium (VLE) from activity
coefficient models (e.g. van Laar NRTL and UNIFAC), VLE using equations of state (e.¢. the
virial and Peng-Robinson equations). Solubility of gases in liquids. Equilibrium of solids in
fluids.  Distribution of a solute between two liquid phases. Osmotic equilibrium.

Advanced topics in chemical reaction equilibrium

Course Outline

1. Classical themodynamics of phase equilibria (6 hours)
2. Thermodynamic properties from volumetric data (6 hours)
3. Intermolecular forces and the theory of corresponding states (6 hours)
4. Fugacities in gas mixture (6 hours)
5. Fugacities in liquid mixture (6 hours)
6. Solubilities of gas in liquids (4 hours)
7. Solubilities of solids in liquids (4 hours)
8. High pressure equilibria (6 hours)
9. Introduction to electrolyte solutions (4 hours)
524622 Advanced Chemical Reaction Engineering 4(4-0-12)

Condition: Consent of the School

Advanced principles of chemical reaction and reactor analysis and design.
Analysis of non-ideal flow systems, effect of fluid mixing on reactor performance. Kinetic
analysis of complex reaction networks, homogeneous and heterogeneous catalysis.
Catalyst particle design, with emphasis on coupled reaction and heat and mass transport.

Heterogeneous non-isothermal reactor modeling and design. Analysis of reactor stability

Course Outline
1. Analysis of non-ideal reactor systems. Mixing effect on reactor performance (10 hours)
2. Kinetic analysis of complex reaction networks. Homogeneous & (10 hours)

heterogeneous catalysis

3. Catalyst particle design. Heat and mass transport and chemical reaction (10 hours)
in porous catalyst
4. Modeling and design of heterogeneous non-isothermal reactor (10 hours)

5. Reactor stability concepts (8 hours)
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524631 Advanced Numerical Methods for Chemical Engineers 4(4-0-12)
Condition: Consent of the School

Study of single and systems of linear and nonlinear algebraic equations, numerical
differential and integration. Various single and multiple step methods for initial and
boundary type ordinary differential equations. Finite difference methods, method of
weighted residue and finite element methods for nonlinear and partial differential

equations. Numerical stability

Course Outline
1. Algebraic system
1.1 Single equation (6 hours)
- One point iteration method (OPIM)
- Multiple point iteration method (MPIM)
1.2 Systems of linear algebraic equations (5 hours)
1.3 Systems of non-linear algebraic equations (6 hours)
- OPIM (Newton’s methods, Quasi-Newton method)
- MPIM
- Gradient methods (Descent methods, Gauss-Newton
Method, Levenberg-Marquardt method)
2. Numerical calculus (3 hours)
2.1 Numerical differentiation
2.2 Numerical integration
3. Ordinary differential equations (ODEs)
3.1 Initial value problems (IVPs) (7 hours)
- Multiple step method (Adams-Bashforth formulae,
Adams-Moulton formulae)
- Single step method (Euler method, Runge-Kutta methods)
- Stability analysis
3.2 Boundary value problems (BVPs) (6 hours)
- Finite difference method (FDM)
- Shooting method (SM)
- Orthogonal collocation (OC)
- Finite element method (FEM)
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4. Partial differential equations (PDEs)
4.1 Types of equations : (3 hours)
- Elliptic equation
- Parabolic equation
- Hyperbolic equation

- Boundary conditions (Dirichlet, Neumann, Robbins)

4.2 Finite difference method (FDM) (4 hours)
4.3 Finite element method (FEM) (4 hours)
4.4 Orthogonal collocation (OC) (4 hours)
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524713 Advanced Heat and Mass Transfer 3(3-0-9)
Condition: Consent of the School

Conservation principles and constitutive laws.  Steady and transient heat
conduction. Convective heat transfer and phase change phenomena. Heat transfer by
radiation. Diffusive and convective mass transfer. Mass transfer coefficient and models.
Simultaneous heat and mass transfer. Mass transfer with chemical reaction. Application

to separation processes

Course Outline

1. Conservation principles (1 hour)

2. Constitutive laws (2 hours)
- Diffusion flux

- Transfer coefficients

3. Heat transfer by conduction (2 hours)
4. Transient heat transfer by conduction (3 hours)
5. Convective heat transfer (4 hours)

- Transfer from a flat plate
- Transfer in pipe flow

- Correlations and model equations

6. Phase change phenomena (3 hours)
7. Heat transfer by radiation (3 hours)
8. Diffusive and convective mass transfer (4 hours)
9. Mass transfer coefficient and models (4 hours)
10. Simultaneous heat and mass transfer (4 hours)
11. Mass transfer with chemical reaction (4 hours)
12. Application to separation processes (2 hours)
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524714 Diffusional Operations 3(3-0-9)
Condition: Consent of the School

The application of diffusional theories to the design and operation of chemical
engineering unit operations and unit processes, such as absorption, solid-liquid extraction,

adsorption, drying and chemical reactors

Course Outline
1. Theory of mass transfer diffusion (5 hours)
- Molecular diffusion
- Mass transfer coefficients
- Interphase mass transfer
2. Equipment for gas-liquid operations (4 hours)
3. Gas-liquid operations (8 hours)
- Humidification

- Gas absorption

- Distillation
4. Liquid-liquid operations (4 hours)
5. Solid-liquid operations (8 hours)
- Adsorption

lon-exchange
- Leaching
- Drying

6. Chemical reactor operations (7 hours)
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524715 Separation Processes 3(3-0-9)
Condition: Consent of the School

Analysis and practice of multistage separation processes, including distillation,
liquid-liquid extraction, fluid-solid processes, rate-governed separation processes. It also
deals with design and simulation of separation operations using mass transfer principles.

Al topics are illustrated by detailed examples

Course Outline

1. Introduction to separation processes (1 hour)
2. Mechanism of separation processes (1 hour)
3. Simple equilibrium processes (4 hours)
4. Multistage separation processes (6 hours)

Multistage distillation

Liquid-liquid extraction

Fluid-solid separation
- Rate-governed processes

5. Computational approaches (6 hours)
- Binary multistage separations

- Multicomponent multistage separations

6. Capacity and efficiency of separation processes (6 hours)
7. Selection of separation processes (6 hours)
8. Optimal design and operation of separation processes (6 hours)
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524716 Membrane Technology 3(3-0-9)
Condition: Consent of the School

Study of membrane processes : reverse osmosis, ultrafiltration, electrodialysis,
pervaporation and gas permeation. Membrane structure, materials and performance.
Mass transport in membrane. Module design and module characteristics. Applications of

membrane processes in industries

Course Outline
1. Membrane processes (6 hours)
Reverse osmosis

Ultrafiltration

- Electrodialysis
- Pervaporation
- Gas permeation
2. Membrane structure (6 hours)
- Materials and performance
- Asymmetric membranes
- Symmetrical membranes
- Liguid membranes
3. Mass transport in membrane (10 hours)
- Irreversible thermodynamics
- Sorption-Capillary flow theory
- The Solution-Diffusion model
- Vicious flow model
- Concentration polarization
- Permeation model for gasses and liquids
4. Module design and module characteristic (8 hours)
- Tubular module
- Plate and frame module
- Capillary module

- Hollow fibre module

Spiral wound module

5. Applications in industries (6 hours)
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524717 Crystallization and Modeling 3(3-0-9)
Condition: Consent of the School

Principles of crystallization and agglomerization. Particle size distributions and
their representations.  Deriving the population balance model for microscopic and
macroscopic systems. Population balance models for batch and continuous crystallizers.
Analysis of size dependent crystal growth. Analysis of crystal growth rate dispersion.
Application of the population balance model to agglomeration systems. Birth and death

functions in agglomeration systems

Course Outline

1. Basic principles of crystallization and agglomeration processes (4 hours)
2. Particle size distributions and means of representation (4 hours)
3. Derivation of population balance model for microscopic and (6 hours)

macroscopic systems

4. Population balance models for batch and continuous crystallizers (6 hours)

5. Analysis of size dependent crystal growth (3 hours)

6. Analysis of dispersion of crystal growth rate (3 hours)

7. Application of the population balance model to agglomeration (6 hours)
systems

8. Birth and death functions in agglomeration systems (4 hours)
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524718 Adsorption Process 3(3-0-9)
Condition: Consent of the School

Definition of terms, physical vs chemical adsorption, types, applications and
preparation of commercial adsorbents. Adsorption equilibria of pure components and
mixtures. Determination of surface area and pore volume distribution of adsorbents by
gas-adsorption technique. Transport processes in adsorption systems. Macroscopic
description of adsorption systems. Dynamics of fixed-bed adsorption. Adsorption processes

and cycles. Design procedures

Course Outline

1. Definition of terms (3 hours)
2. Equilibria of pure component adsorption (4 hours)
3. Determination of porous properties of adsorbents (4 hours)
4. Equilibria of multicomponent adsorption (4 hours)
5. Transport and kinetics in adsorption process (4 hours)
6. Macroscopic balances of adsorbers (4 hours)
7. Dynamics of fixed-bed adsorbers (5 hours)
8. Cyclic adsorption processes and modeling (4 hours)
9. Design methodology (4 hours)
524719 Multicomponent Distillation 3(3-0-9)

Condition: Consent of the School

Multicomponent thermodynamic equilibrium. Introduction to multicomponent
distillation. Optimum separation sequences. Approximate methods for designing
multicomponent distillation processes. Rigorous analysis for designing multicomponent
distillation processes. Stage design and efficiency. Reduction of energy requirement and

heat integration in distillation. Dynamic simulation of multicomponent distillation

Course Outline

1. Multicomponent thermodynamic equilibrium (4 hours)
2. Introduction to multicomponent distillation (1 hour)
3. Choosing the optimum separation sequence (4 hours)
4. Approximate methods for distillation design (6 hours)
5. Rigorous methods for distillation design (6 hours)
6. Stage design and efficiency (6 hours)
7. Energy requirement and heat integration (4 hours)
8. Dynamic simulation of multicomponent distillation (5 hours)
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524722 Thermodynamics of Mixtures 3(3-0-9)
Condition: Consent of the School

Properties of ideal and non-ideal vapors and liquids : partial molar properties,
chemical potential, ideal and non-ideal solutions, concept of activity and standard states.
Ideal and non-ideal multicomponent mixtures : thermodynamic description of mixtures,
generalized Gibbs-Duhem equation, the equations of change for a multicomponent
system. Estimation of Gibbs free energy and fugacity of a component in a mixture. Phase
equilibrium in mixtures. Chemical reaction equilibrium and the balance equations.

Electrolyte solutions. Solid-phase thermodynamics

Course Outline
1. Properties of ideal and non-ideal solutions (4 hours)
- Partial molar properties
- Chemical potential
- Concept of fugacity
- Ideal and non-ideal solutions
- Concept of activity and standard states
2. Ideal and non-ideal multicomponent mixtures (5 hours)
- Thermodynamic description of mixtures
- Generalized Gibbs-Duhem Equation
- The Equations of change for a multicomponent system
3. Estimation of the Gibbs free energy and fugacity (5 hours)
- Partial molar Gibbs free energy and fugacity
- Excess mixture properties
- Fugacity of a species in gaseous, liquid and solid mixtures
4. Phase equilibrium in mixtures (7 hours)
- Vapor-liquid equilibria using activity coefficient and equation of state
- Gas-liquid solubility
- Liquid-liquid solobility
- Solubility of a solid in a liquid and a gas
5. Chemical reaction equilibrium and the balance equations (7 hours)
- Chem equilibrium in a single-phase system
- Heterogeneous chemical reaction
- Combined chemical and phase equilibrium
- Overall reactor balance equations
6. Electrolyte solutions (4 hours)
7. Solid-phase thermodynamics (4 hours)
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524723 Introduction to Statistical Thermodynamics 3(3-0-9)
Condition: Consent of the School

Fundamentals of Statistical Thermodynamics. Statistical formulation of the laws of
thermodynamics. Classical statistical mechanics, quantum mechanics and spectroscopy.
Application of statistical thermodynamics to ideal and real gases, mixtures of gases and

transport phenomena and chemical kinetics

Course Outline
1. Fundamentals of statistical thermodynamics and (9 hours)

formulation of thermodynamic equations

2. Classical statistical mechanics (9 hours)
Quantum mechanics (9 hours)
- Bohr theory

- Wave characteristics
- Wave equation
- Translation
- Electronic states of atoms
4. Applications of statistical thermodynamics (9 hours)

- Contributions to partition function and properties

- Real gases

Mixtures of gases

Transport phenomena

- Chemical reaction

524724 Advanced Topics in Chemical Reaction Engineering 3(3-0-9)
Condition: Consent of the School

Selected topics based on current research interests in chemical reaction
engineering. Typical topics include, three-phase reactors, bioreactors, polymerization

reactors, reactor stability, diffusion effects in heterogeneous reactors, etc

Course Outline

1. Advanced selected topics in chemical reaction engineering (36 hours)
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524725 Reactor Design and Optimization

Condition: Consent of the School

UAD.2

3(3-0-9)

Fundamentals of reactor design for heterogeneous catalytic reactions. Diffusion

and reaction in porous catalysts. External heat and mass effects on the reaction rate.

Development of the global reaction rates for heterogeneous catalytic reactors. Modeling of

heterogeneous reactors. Optimum design considerations and illustrative problems for

various types of heterogeneous reactors including, fixed-bed, fluidized-bed and moving-

bed reactors

Course Outline

1.
2.
3,
a.

Types and characters of heterogeneous catalytic reactors
Mass and heat transport processes within porous catalysts
External heat and mass transfer effects on the reaction rate
Coupled reaction and transport processes in porous catalysts
- Effectiveness factors

- Global reaction rate

- Effect of catalyst poisoning

Modeling of heterogeneous rectors

Optimum design considerations for various heterogeneous reactors
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524726 Polymer Reaction Engineering 3(3-0-9)
Condition: Consent of the School

Application of the principles of chemical engineering to the analysis and design of
polymerization reactions. Theory of polymerization reactions. Mathematical modeling of
polymerization kinetics. Polymerization reactor design. Reactor operation and control.
Current research work in polymerization reaction engineering. Case studies of important

polymer processes

Course Outline

1. Polymer characterization (3 hours)
2. Theory of polymerization reactions (5 hours)
3. Mathematical modeling of polymerization kinetics (5 hours)
4. Polymerization reactor design (12 hours)

- Factors in reactor design
- Choice of phases
- Choice of reactor types
- Design fundamentals
5. Reactor operation and control (5 hours)
- Reactor selection
- Reactor operation
- Instrumentation
- Process control strategies
6. Current research work and case studies in polymerization (6 hours)

reaction engineering
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524727 Irreversible Thermodynamics 3(3-0-9)

Condition: Consent of the School

Meaning and scope of irreversible thermodynamics, thermodynamic criteria for
non-equilibrium states, entropy production and entropy balance, Onsager’s reciprocal
relations, theorem of minimum entropy production. Applications of irreversible
thermodynamics to diffusion and sedimentation, electrochemical processes, thermal

diffusion, rheology and membrane transport

Course Outline

1. Meaning and scope of Irreversible thermodynamics (4 hours)
2. Thermodynamics criteria for non-equilibrium States (6 hours)
3. Entropy production and entropy balance (6 hours)
4. Onsager’s reciprocal relations (4 hours)
5. Theorem of minimum entropy production (6 hours)
6. Application of Irreversible thermodynamics (10 hours)
524728 Statistical Thermodynamics of Surfaces 3(3-0-9)

Condition: Consent of the School
Fundamentals of Equilibrium Thermodynamics. Thermodynamics of surfaces.

Quantum Mechanics. Statistical distributions. Thermodynamics of adsorption on surfaces

Course Outline

1. Fundamentals of equilibrium thermodynamics (6 hours)
2 Thermodynamics of surfaces (9 hours)
3. Quantum mechanics (3 hours)
4. Statistical distributions (3 hours)
5. Thermodynamics of adsorption on surfaces (15 hours)
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524729 Molecular Simulation of Fluid 3(3-0-9)
Condition: Consent of the School

Introduction to computer simulation of fluids, model systems and interaction
potential. Statistical Mechanics Molecular Simulation, Monte Carlo simulation, various
ensembles for Monte Carlo Simulation. Simulation techniques and application of

Molecular Simulation of Fluids

Course Outline

1. Introduction to computer simulation of fluids (4 hours)
2. Statistical mechanics (4 hours)
3. Molecular simulation (2 hours)
4. Monte Carlo simulations (6 hours)
5. Various ensembles for monte Carlo simulation (6 hours)
6. Simulation techniques (6 hours)
7. Application of molecular simulation of fluids (8 hours)
524731 Advanced Mathematics for Chemical Engineers 3(3-0-9)

Condition: Consent of the School

Application of advanced mathematical techniques to chemical engineering
problems. Such problems are drawn from the areas of transport phenomena,
thermodynamics, chemical reactor design and operations, etc. Techniques studied

include, solution by series, transformation solutions, and finite differences

Course Outline

1. Mathematical formulation of the problem (6 hours)
2. Ordinary differential equations (6 hours)
3. Solution by series (6 hours)
4. Laplace transformation (6 hours)
5. Partial differential equations (6 hours)
6. Finite differences (6 hours)
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524732 Modeling and Simulation in Chemical Engineering 3(3-0-9)
Condition: Consent of the School

Modeling and analysis of various lumped and distributed parameter process
systems. Fundamentals of mathematical modeling. Model formulation. Review of various
solution techniques, model fitting and parameter estimation.  Computer process

simulation. Case studies

Course Outline

1. Modeling consideration for process engineering systems (4 hours)
2. Fundamentals of mathematical modeling (5 hours)
3. Model formulation (5 hours)
4. Solution techniques (6 hours)
5. Model fitting and parameter estimation (8 hours)
6. Computer simulation of selected processes and case studies (8 hours)
524733 Industrial Chemical Process Design 3(3-0-9)

Condition: Consent of the School

Objective of this course is to focus on the conceptual design of an industrial
chemical process which transforms raw materials into the desired products. Emphasis is
placed on the proper selection and synthesis of various transformation systems such as
chemical reaction, heating, cooling, mixing, etc, leading to the development of process
flow sheeting. Aspects of waste minimization and energy efficiency resulting in good

economic performance and safety considerations are also stressed

Course Outline

1. Approaches to process design (3 hours)
2. Choice of chemical reactor (3 hours)
3. Choice of separation units (3 hours)
4. Synthesis of reaction-separation systems (4 hours)
5. Distillation sequencing (4 hours)
6. Heat exchanger network and design (4 hours)
7. Economic tradeoffs (3 hours)
8. Safety and health considerations (3 hours)
9. Waste minimization (3 hours)
10. Overall strategy and economic evaluation (3 hours)
11. Case studies (3 hours)
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524734 Chemical Process Optimization 3(3-0-9)
Condition: Consent of the School

General problem formulation. Nature of optimization problems. Fitting model to
data. Formulation of objective functions. Techniques of modern optimization theory.
Optimization of single and multivariable systems with and without constraints. Linear
programming and nonlinear programming with constraints. Global and evolutionary
optimization. Application of optimization to various chemical engineering processes, for
example, heat transfer, separation processes, chemical reactor design and operation.

Optimization of the design and operation of large-scale plants

Course Outline

1. Problem formulation (6 hours)
- Nature of optimization problems
- Model fitting to data
- Formulation of objective functions

2. Optimization theory (15 hours)

Single and multivariable optimization

- Linear programming

Nonlinear programming with constraints

Global optimization

Evolutionary methods

3. Application of optimization to large-scale plant design and operation (15 hours)

524735 Advanced Chemical Process Control 3(3-0-9)
Condition: Consent of the School

A study of the analysis, design and simulation of advanced process control
systems, including analysis of stability and robustness.  Control systems include
feedforward, cascade, dead-time compensation, adaptive, model based, and multivariable
control. The course will consider both continuous and discrete control of processes
Course Outline

1. Dynamic analysis of systems using laplace transforms and

z-transforms (6 hours)
2. Analysis, design and simulation of advanced control systems (12 hours)
3. Analysis of stability and robustness (6 hours)
4. Multivariable process control systems (6 hours)
5. Control of discrete-time processes (6 hours)
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524736 Multivariable Process Control 3(3-0-9)
Condition: Consent of the School

Modeling multivariable systems using transfer function matrices and state
variables. Analysis of the stability of multivariable systems using relative gain arrays and
inverse Nyquist arrays. Analysis of the robustness of multivariable systems. Design of
control systems for multivariable control including selection of controlled and
manipulated variables, optimization of pairings and tuning. Model based controllers for

multivariable control

Course Outline
1. Multivariable process modeling using transfer function (6 hours)

matrices and state variables

2. Analysis of stability of multivariable systems (6 hours)
3. Analysis of robustness of multivariable systems (6 hours)
4. Design of control systems for multivariable control (12 hours)
5. Model based controllers for multivariable control (6 hours)
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524737 Design of Experiments and Data Analysis 3(3-0-9)
Condition: Consent of the School

Rationale for design of experiments and analysis of data. Design and construction
of research equipment. Considerations in the design and choice of sensors and actuators,
including static and dynamic performance characteristics. Uncertainty analysis in complex
equipment. Basis statistics for data analysis. Hypothesis testing using statistics. Regression
of data and model fitting. Use of the analysis of variance technique (ANOVA). Design of
experiments, including full factorial, and partial factorial designs (with and without
replication), including blocking, confounding, and design resolutions. Optimization
experimental designs, including simplex optimization and response surface based

optimization designs

Course Outline

1. Reasons for performing experiments in engineering, and how (1 hour)
these affect the experimental design and analysis.

2. Design and construction of engineering research equipment for safe (2 hours)
and successful experiments (size, materials, safety, etc.)

3. Design and choice of sensors and actuators in equipment (2 hours)
- Static performance criteria
- Dynamic performance criteria
- Other issues relating to sensor and actuator performance

4. Uncertainty analysis in systems of multiple components (1 hour)

5. Properties of Data (3 hours)
- Grouped and ungrouped data sets
- Frequency and cumulative distribution representations of data
- Moments of data (mean, variance, skewness, kurtosis, etc.)

6. Probability density functions (normal distribution, binomial distribution, (2 hours)

Poisson distribution, etc.)

7. Statistical hypothesis testing (4 hours)
8. Least squares regression for data fitting (4 hours)
9. Correlation analysis (the correlation coefficient) (2 hours)
10. Analysis of Variance (ANOVA) for single factors (2 hours)
11. Multifactor ANOVA (3 hours)
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12. Factorial Experimental Designs

Full factorial designs

- Partial factorial designs

To replicate or not replicate?

Blocking and confounding
- Design resolutions
13. Simplex experimental design

14. Response surface based experimental design
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524742 Biomass Conversion Processes 3(3-0-9)
Condition: Consent of the School

Introduction to biomass conversion. Characterization of biomass and products
from conversion processes. Conversion processes of biomass to bioenergy and
bioproducts. Thermochemical conversion by the processes of pyrolysis, gasification and
combustion. Biological and engineering concepts associated with microbial and enzymatic

conversion of biomass to useful products. Simulation of process behavior

Course Outline
1. Significance of biomass as energy sources (4 hours)
2. Physical / chemical properties and characterization of (8 hours)

biomass and its derived products

3. Thermochemical conversion processes of biomass (8 hours)
- Pyrolysis
- Gasification
- Combustion
4. Biological conversion processes of biomass (8 hours)
5. Simulation of conversion process behavior (8 hours)
524743 Natural Gas Processing 3(3-0-9)

Condition: Consent of the School

Overview of the gas industry and gas processing. Characterization of natural gas
and its products. Gas compression. Vapor-liquid equilibrium and distillation. Physical /
chemical absorption methods. Acid gas removal. Minor component recovery and removal.
Sweetening and dehydration of condensate and natural gas liquids (NGL). Liquefied natural

gas (LNG), production, storage and transportation

Course Outline

1. Overview of the gas industry and processing methods (2 hours)
2. Physical properties of hydrocarbon fluids (3 hours)
3. Characterization of natural gas and its products (5 hours)
4. Vapor-liquid equilibrium & distillation (5 hours)
5. Physical/chemical absorption processes (5 hours)
6. Acid gas and minor component removal and recovery (6 hours)
7. Sweetening and dehydration processes (5 hours)
8. Liquified natural gas (5 hours)
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524744 Coal Conversion Technology 3(3-0-9)
Condition: Consent of the School

The course covers, in details, the major conversion technology such as
carbonization, combustion, gasification and liquefaction. Also included is the emission
control in coal conversion processes. The course will provide the students with a
framework for which they can fully appreciate and understand the current and projected

used of the world’s dominant energy source-coal

Course Outline

1. Coal properties (4 hours)
2. Coal preparation (5 hours)
3. Coal combustion and carbonization (7 hours)
4. Coal gasification (7 hours)
5. Coal liquefaction (7 hours)
6. Emission control in coal conversion (6 hours)
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524746 Principles of Combustion for Chemical Engineers 3(3-0-9)
Condition: Consent of the School

Fundamental definitions and phenomena.  Thermodynamics of combustion
processes. Transport phenomena and chemical kinetics. Reaction mechanisms. Laminar
premixed and nonpremixed flames, their gross properties, structure and gas dynamics.
lgnition processes. The Navier-Stokes equations for three-dimensional reacting systems.
Turbulent flames and burning. Combustion of liquid and solid fuels. Formation of

nitrogen oxides, hydrocarbons and soot

Course Outline
1. Introduction, basic definitions and phenomena (1 hour)
2. Thermodynamics of combustion processes (4 hours)
- Laws of thermodynamics
- Equilibrium in gas mixtures
- Determination of adiabatic flame temperatures
3. Transport phenomena and chemical kinetics (3 hours)
4. Reaction mechanisms (4 hours)
- Characteristics of reaction mechanisms
- Quasi-steady states
- Analysis of reaction mechanisms

- Reaction flow analysis

5. Laminar premixed and nonpremixed flames (4 hours)
6. lIgnition processes (4 hours)
7. The Naviers-Stokes Equations (4 hours)

- Equations of continuity
- Conservation of momentum
- Fick’s law of diffusion
- Conservation of energy
8. Turbulent flames and burning (4 hours)
- Turbulent reacting flow systems
- Turbulent nonpremixed flames
- Turbulent premixed flames
9. Combustion of liquid and solid fuels (4 hours)

10. Formation of nitrogen oxides, hydrocarbons and soot (4 hours)
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524747 Energy Management for Chemical Engineers 3(3-0-9)
Condition: Consent of the School

Principles of energy management. Organizing and managing energy management
programs : planning, controlling, promoting, monitoring and reporting. Energy auditing :
energy auditing services, basic components of an energy audit, specialized audit tools,
industrial audits, commercial audits. Economic analysis. Knowledge of energy systems :
boilers and fired systems, steam and condensate systems, waste-heat recovery. Energy

management control systems. Use of alternative energy

Course Outline

1. Introduction (3 hours)
- Energy and economic growth
- Suggested principles of energy management

2. Organizing and managing energy (6 hours)
- Planning
- Controlling
- Promoting
- Monitoring
- Reporting

3. Energy auditing (6 hours)
- Energy auditing services

- Basic components of an energy audit

Specialized audit tools

Industrial audits

Commercial audits

4. Economic analysis (6 hours)

Objective
- Details of investment project
- Basic income equations
- Methods for evaluation of projects
5. Energy systems (6 hours)
- Boilers and fired systems
- Steam and condensate systems
- Waste-heat recovery systems
6. Energy management control systems (4 hours)

7. Use of alternative energy (5 hours)
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524751 Hazard Analysis, Assessment and Prevention in 3(3-0-9)
Chemical Process Industries
Condition: Consent of the School
The definition and perception of risk in relation to chemical process plants.
Analysis in modeling of hazardous incidents including fires, explosions, emission and
dispersion of hazardous materials, toxic release. Safety in design and safety systems.
Reliability engineering. Inherently safer design. Risk assessment and analysis. Risk and
Hazard identification (HAZOP, what If Analysis etc). Risk reduction and management. Case

studies from history and 3-plant visits

Course Outline
1. The definition and perception of risk in relation to chemical process plants (2 hours)
2. Analysis and modeling of hazardous incidents, including (8 hours)
fires (pool fires and flash fires); explosions
(vapor cloud explosions (VCE), vessel burst explosions,
boiling liquid expanding vapor explosions (BLEVE),
and dust explosions); emission and dispersion of

hazardous materials; toxic release.
3. Case studies from history, possibly including Flixborough; (4 hours)
Piper Alpha; Bhopal; Seveso; Mexico City (PEMEX); and Texas City (AMNO)

4. Safety in design and safety systems (3 hours)
5. Reliability engineering (3 hours)
6. Inherently safer design (2 hours)
7. Risk Assessment and analysis (6 hours)
8. Risk management and reduction (3 hours)

Human error in chemical process safety (2 hours)
10. Plant visit (3 hours)
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524761 Modeling of Biological System 3(3-0-9)
Condition: Consent of the School

Review of biological system. Biological models : segregated and non-segregated.
Principles of model development and solution for enzyme systems, microbial systems.

Parameter estimation, multi-species models, cell transport model

Course Outline

1. Review of biological system (5 hours)
2. Introduction to biological models (8 hours)
3. Principles of model development (8 hours)
4. Parameter estimation (6 hours)
5. Models for multi-species (5 hours)
6. Model for cell transportation (4 hours)
524762 Bioreactor Design 3(3-0-9)

Condition: Consent of the School
Types of reactors, batch and continuous. Considerations on aeration, agitation
and heat transfer. Bioreactor for suspension cultures. Bioreactor using cell immobilization.

Design of systems for the separation and purification of biological products

Course Outline

1. Types of reactors (4 hours)
2. Aeration and agitation in bioreactors (4 hours)
3. Heat transfer in bioreactors (6 hours)
4. Bioreactor for suspension culture (6 hours)
5. Bioreactor using cell immobilization (6 hours)
6. Design of separation and purification systems (10 hours)
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524763 Fermentation Technology 3(3-0-9)
Condition: Consent of the School

Fermentation systems. Batch and continuous culture.  Raw materials for
fermentation. Fermentation in food industry. Design of a fermenter. Instrumentation and
control. Aeration and agitation. Fermentation modeling. Recovery and purification of

fermentation products

Course Outline

1. Types of fermentors (4 hours)
2. Fermentation raw materials (4 hours)
3. Fermentation in food industry (6 hours)
4. Design of a fermentor (10 hours)
5. Fermentation modeling (6 hours)
6. Recovery and purification (6 hours)
524764 Bioseparation processes 3(3-0-9)

Condition: Consent of the School

Characteristics of biotechnological processes and biological molecules. Overview
of fundamentals, design and scale-up principle of separation processes aiming specially for
recovery of biological products including sedimentation, flocculation, and centrifugation
for product harvest, mechanical and chemical methods for cell disruption, and
precipitation, two-phase extraction, membrane separation, adsorption, as well as

chromatography for product concentration and purification

Course Outline
1. Characteristic of biotechnological processes and (3 hours)

biological molecules

2. Method for cell harvest (3 hours)
3. Chemical and mechanical cell disruption (3 hours)
4. Precipitation process (3 hours)
5. Aqueous-two phase extraction process (4 hours)
6. Membrane separation process (6 hours)
7. Adsorption process (6 hours)
8. Chromatography process (8 hours)
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524771 Interfacial Phenomena 3(3-0-9)
Condition: Consent of the School

This course concentrates on the thermodynamics, structure and rate processes
involving interfacial contact between phases. Phenomenon of capillarity. Nature and
thermodynamics of liquid interfaces. Surface films on liquid substrates. Electrical aspects
of surface chemistry. The solid-liquid interface-contact angle. Adsorption from solution.
Wetting, flotation and detergency. Emulsions, foams and aerosols. The solid-gas interface-

adsorption of gases and vapors on solids. Chemisorption and catalysis

Course Outline
1. General introduction (2 hours)
2. Capillarity (3 hours)
- Surface tension and surface free energy
- The equation of Young and Laplace
- Measurement of surface tension
3. Nature and thermodynamics of liquid interfaces (4 hours)
- The structural and theoretical treatment of liquid interfaces
- Orientation at interfaces
- Determination of surface excess quantities
- Gibbs monolayers
4. Surface films on liquid substrates (4 hours)
- Spreading of one liquid on another
- Techniques for studying monomolecular films
5. Electrical aspects of surface chemistry (5 hours)
- Electrical double layer
- The Stern and diffuse layer
- Zeta potential
6. Solid-liquid interface (3 hours)
- Contact angle
- Measurement and results of contact angle

- Theoretical aspect of contact angle phenomena

7. Adsorption from solution (3 hours)
8. Wetting, flotation and detergency (3 hours)
9. Emulsions, foams and aerosols (3 hours)
10. Adsorption of gases and vapors on solids (3 hours)
11. Chemisorption and catalysis (3 hours)
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524772 Aerosol Technology 3(3-0-9)
Condition: Consent of the School

Behavior and properties of particles (solid or liquid) dispersing in a gas. Particle size
distributions.  Macroscopic fluid properties.  Viscous motion and Stokes’ law. Particle
kinematics : settling, acceleration, deceleration and impaction. Brownian motion and particle
diffusion. Thermophoresis. Aerosol-charging mechanisms. Condensation and evaporation

phenomena in aerosols. Optical and electrostatic properties. Coagulation of particles

Course Outline

1. Introduction and definitions of aerosols (2 hours)
- Definitions of terms
- Morphological properties of aerosols
- Surface properties

2. Particle size distributions (2 hours)
- Mean diameter
- Histograms

- Mathematical representation of size distribution

Macroscopic fluid properties (2 hours)
4. Viscous motion and Stokes’ law (3 hours)
Particle kinematics (3 hours)

- Equation of motion

Terminal settling velocity

Particle acceleration and deceleration

One-dimensional motion at high Reynolds number
- Impaction of particles
6. Brownian motion and diffusion (4 hours)

Fick’s law of diffusion

Theory of Brownian motion

Effect of aerosol mass on diffusion coefficient

Mean free path

7. Thermophoresis (4 hours)
8. Aerosol charging mechanisms (4 hours)
9. Condensation and evaporation phenomena (4 hours)

- Types of nucleation
- Homogeneous nucleation
- Heterogeneous nucleation
10. Optical and electrostatic properties of aerosols (4 hours)

11. Coagulation of particles (4 hours)
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524773 Corrosion Control 3(3-0-9)
Condition: Consent of the School

Electrochemical nature of corrosion. Types of corrosion. Electrochemical kinetics
of corrosion processes. Influence of environments and methods of corrosion control.
Behavior of engineering materials in corrosion under industrial environments. Material

selection and design to prevent corrosion

Course Outline

1. Electrochemical nature and types of corrosion (4 hours)
2. Electrochemical kinetics of corrosion (6 hours)
3. Influence of environments and methods of corrosion control (8 hours)
4. Behavior of engineering materials in corrosion (8 hours)
5. Material selection and design to prevent corrosion (4 hours)
6. Process design to prevent corrosion (6 hours)
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524774 Electrochemical Engineering 3(3-0-9)
Condition: Consent of the School

Basic principles of electrochemical processes. Thermodynamics and equilibrium
properties of electrolytes. Electrokinetic phenomena : electrical double layer, electrode
kinetics models, kinetics of corrosion processes. Transport processes in electrolyte systems :
electrical conductivity in electrolytes, diffusion and migration in electrolyte solutions,
mechanisms of ionic transport in solutions. Modeling and simulation of electrochemical
processes.  Applications of electrochemical engineering. Electrochemical engineering and

environment

Course Outline
1. Basic concepts of electrochemical processes (4 hours)
- Current and voltage efficiency
- lon conduction
2. Thermodynamics (6 hours)
- Cell thermodynamics and equilibrium
- Nernst equation
- Temperature and pressure effects
3. Equilibrium Properties (4 hours)
- Electrolytes and polyelectrolytes
- Structure of solutions
- Interionic interactions
- Acid and base solution
4. Electrokinetic phenomena (4 hours)
- Electrical double layer
- Electrode kinetics models
- Kinetics of corrosion processes
5. Transport processes in electrochemical processes (6 hours)
- Electrical conductivity in electrolytes
- Diffusion and migration in solutions
- Mechanisms of ionic transport
6. Modeling and simulation of electrochemical processes (6 hours)
7. Applications of electrochemical engineering (4 hours)
- Energy storage and conversion
- Electrolytic separation processes
8. Electrochemical engineering and environmental (2 hours)
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524775 Advanced Powder Processing 3(3-0-9)
Condition: Consent of the School

Properties of particulate solids: particle size distribution, shape, interparticle
forces, contact mechanics. Characterization of bulk mechanical properties: bulk solid
stresses, angles of friction, flowability, compressibility. Powder storage and discharge.
Mixing and segregation. Fluid-solid separation. Formation of high value powder by size

enlargement or size reduction

Course Outline
1. Properties of particulate solids (10 hours)
- Particle size distribution
- Particles shape
- Particle mechanics: interparticle forces and contact mechanics
2. Characterization of bulk mechanical properties (8 hours)
- Theoretical analysis of bulk solid stresses
- Angles of friction
- Flowability
- Compressibility

3. Powder storage and discharge (6 hours)

Design considerations for storage hoppers

Flow regimes in hoppers
- Discharge rates from hoppers
- Stress distributions in hoppers
4. Mixing and segregation (4 hours)
- Types of mixture
- Assessing the mixture quality
- Mechanisms of mixing and segregation
- Improvement of mixing quality and minimization of segregation
5. Fluid-solid separation (4 hours)

- Motion of particles in fluid

Efficiency of separation

- Flow characteristics

- Design of cyclones and filters
6. Formation of high value powder by size enlargement or size reduction (4 hours)

- Granulation mechanism and granulation rate models

- Particle fracture mechanism, modeling of comminution rate and size distribution,
energy requirements

- Design of size enlargement or size reduction processes
- _______________________________________________________________________________}
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524781 Petroleum Processing 3(3-0-9)
Condition: Consent of the School

Description of the chemical make-up of crude oil. Various types of crude and
their products. Petroleum analysis and evaluation. Refining process configuration.
Operation of crude atmospheric and vacuum distillation units. Conversion and treating

processes for manufacturing of various petroleum products

Course Outline

1. Introduction to crude oil and its processing (6 hours)
- Crude oil and its constituents
- Petroleum analysis and evaluation

- Refining process configuration

2. Distillation processes (12 hours)
- Atmospheric crude distillation unit
- Vacuum distillation unit
- Straight-run light ends unit
3. Conversion processes (12 hours)
- Cracking process
- Reforming process
- Alkylation process
- Isomerization process
4. Treating process (6 hours)

- Hydrotreating process

Caustic process

- Acid process

Solvent process
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524782 Petrochemical Manufacturing Processes 3(3-0-9)
Condition: Consent of the School

Introduction to petrochemical industry. Developments of petrochemical
synthesis technology. Important products of petrochemicals. Processing of raw materials
for the production of petrochemicals.  Production of upstream petrochemicals,

intermediate and downstream petrochemicals

Course Outline

1. Introduction to petrochemical industry (6 hours)
- Characteristic and developments of petrochemical technology
- Key petrochemical products

2. Raw materials for manufacturing of petrochemicals 10 hours)
- Raw materials from refinery products
- Raw materials from from natural gas separation plant

3. Production of petrochemical precursors (12 hours)
(Paraffins, olefins, aromatics, acetylene and synthesis gas)

4. Production of intermediates and downstream petrochemicals (8 hours)
(monomers, surfactants, synthetic fuels and labricants, solvents

and extractants, pesticides, etc.)
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524783 Chemistry of Catalytic Processes 3(3-0-9)
Condition: Consent of the School

This course introduces the industrial applications of catalysts to some important
petroleum and petrochemical process reactions. Topics include : Basic concepts of
catalysis ; Major classes of catalysts ; Catalytic chemistry and process engineering of
cracking process, reforming process, partial oxidation of hydrocarbons and

hydrodesulfurization, etc ; Catalysis by transition-metal complexes

Course Outline

1. Basic concepts of catalysis (3 hours)
2. Catalytic chemistry of the major classes of catalysts (3 hours)
- Acids

- Metal oxides
- Transition metals
- Transition metal complexes

3. Catalytic chemistry and process engineering of

- Cracking processes (6 hours)
- Reforming processes (6 hours)
- Partial oxidation processes (6 hours)
- Hydrodesulfurization processes (6 hours)
4. Catalysis by transition-metal complexes (6 hours)

- Ethylene oxidation
- Vinyl acetate synthesis

- Oxo process
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524784 Heterogeneous Catalysis 3(3-0-9)
Condition: Consent of the School

History and concepts of heterogeneous catalysis.  Descriptive chemistry of
heterogeneous catalysis. Nature and atomic structure of catalytic surfaces. Kinetics and
thermodynamic analyses of catalytic reactions. Catalyst preparation and characterization.
Catalysis by metals, metal oxides, and zeolite catalysts. Industrial applications of catalytic
reactions such as catalytic oxidation processes, processing of petroleum and hydrocarbons

and synthesis gas production processes

Course Outline

1. Introduction and basic concepts (3 hours)
2. Chemistry of heterogeneous catalysis (4 hours)
3. Nature of catalytic surfaces (4 hours)
4. Kinetics and thermodynamics of catalytic reactions (5 hours)
5. Preparation and characterization of catalysts (5 hours)
6. Catalysis by various types of solid catalysts (8 hours)
7. Industrial applications of catalytic reactions (7 hours)
524785 Design Methods in the Petroleum Industry 3(3-0-9)

Condition: Consent of the School

Introduction to crude oils and processing of crude oils. Processing of petroleum
products from crude oils. Principles of gas-phase and liquid-phase heat and mass transfer.
Design of processes and equipments used in refining and processing of crude oils and
petroleum products. Typical units include, heat exchangers, atmospheric and vacuum

distillation columns, reforming, cracking, treating and mixing units, etc

Course Outline

1. Introduction to crude oils and processing of crude oils (3 hours)
2. Processing of petroleum products from crude oils (3 hours)
3. Principles of gas-phase and liquid-phase heat and mass transfer (9 hours)
4. Design of processes and equipments used in refining and processing of

crude oils and petroleum products (21 hours)
- Heat exchanger

- Atmospheric and Vacuum Distillation columns

- Reforming unit

- Cracking unit

- Treating unit

- Mixing of intermediate products to form petroleum products unit
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524786 Design Method in Petrochemical Industry 3(3-0-9)
Condition: Consent of the School

Introduction to Petrochemical Industry. Process Flow Sheet and Safety
Developments for Petrochemical Industry. Principles of gas-phase and liquid-phase heat
and mass transfer. Design of equipments used in Petrochemical Industry. Typical units
include, pressure vessels, heat exchangers, distillation columns, extraction column,

adsorber, absorber, reforming and cracking units, etc

Course Outline

1. Introduction to Petrochemical Industry (4 hours)
2. Process Flow Sheet and Safety Developments for Petrochemical Industry (4 hours)
3. Principles of gas phase and liquid phase heat and mass transfer (9 hours)
4. Design of equipments used in Petrochemical Industry (19 hours)

- Pressure vessels

Heat Exchanges

- Distillation columns
Extraction column
Adsorber

- Absorber

- Reforming unit

- Cracking unit

524811 Multi-Phase Flow in Chemical Engineering 3(3-0-9)
Condition: Consent of the School

Turbulence in real fluids. Modeling of multi-phase flow using software e.g. Fluent
or CFX. Computational Fluid Dynamics (CFD) with multiphase flow equations and a
capability by which these flow regimes can be visualized and understood. Numerical
simulation of multi-phase flow. Selected topics in multi-phase flow related to student’s

thesis topic

Course Outline

1. Review of fluid mechanics (6 hours)

2. Turbulent s in real fluids (10 hours)

3. Computational fluid dynamics (CFD) (8 hours)
with multiphase flow equations

4. Numerical simulation of multi phase flow. (8 hours)

5. Selected topics in multi-phase flow related to student’s thesis topic. (4 hours)
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524812 Advanced Fluid Mechanics for Chemical Engineers 3(3-0-9)
Condition: Consent of the School

Expressions for the equation of change in terms of flux vectors. Derivation of the
Navier-Stokes equation. Application of the basic flow equations : ideal (inviscid) and
potential flows, low Reynolds number flow, laminar boundary layer flow. Method of flow

analysis. Compressible flow. Turbulence and fluid mixing processes

Course Outline
1. The Equation of change (6 hours)
1.1 Flux vectors
1.2 Derivation of equation of change
- Continuity equation
- Momentum equation
- Energy equation
2. The Navier-Stokes equation (4 hours)
3. Application of the basic flow equations (12 hours)
3.1 Ideal or inviscid flow
3.2 Exact solutions for laminar viscous flow
3.3 Very slow motion for laminar viscous flow
3.4 The boundary layer theory
4. Method of flow analysis (6 hours)
4.1 Integral method

4.2 Dimensional analysis

4.3 Modeling
5. Compressible flow (4 hours)
6. Turbulence and fluid mixing (4 hours)
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524813 Non-Newtonian Fluid Mechanics for Chemical Engineers 3(3-0-9)
Condition: Consent of the School

Rheolosgical characteristics of materials. Measurement of rheological properties.
Rheological equations of state : empirical and semi-empirical equations, stress constitutive
equations. Non-newtonian fluid flow : viscometric flows, capillary flow and rotational
flow. Rhelogy of polymeric liquids and of dispersed systems. Applications in chemical

engineering processing

Course Outline
1. Principles of non-Newtonian phenomena (2 hours)
2. Rheological properties of materials (3 hours)
- Time-independent systems
- Time-dependent systems
3. Rheological measurements (4 hours)
4. Rheological equations of state (9 hours)
- Empirical equations
- Semi-empirical equations
- Constitutive equations
5. Non-Newtonian fluid flow (8 hours)

- Viscometry flows

- Capillary flow
- Rotational flow
6. Rheology of polymeric fluids and dispersed systems (6 hours)
7. Applications of rheological analysis in some chemical engineering (4 hours)
Processes
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524821 Advanced Topics in Chemical Engineering Thermodynamics 3(3-0-9)
Condition: Consent of the School

Vigorous analysis of current literature and research in a certain area of
thermodynamics.  Possible topics are statistical thermodynamics, = phenomena in

multicomponent reaction systems, Complex physical and chemical equilibria, etc

Course Outline

1. Selected topics in a particular area of thermodynamics (36 hours)

524891 Advanced Topics in Chemical Engineering 3(3-0-9)
Condition: Consent of the School
An advanced study of topics of current interest in the field of chemical

engineering

524892 Selected Topics in Chemical Engineering 3(3-0-9)
Condition: Consent of the School

Study of selected topics in particular areas of chemical engineering, e.g,
separation processes, reactor design, thermodynamics, particulate systems, applied

mathematics, biochemical engineering, etc

524896 Special Problems in Chemical Engineering 3 credits
Condition: Consent of the School
Advanced work leading to the analysis and solving methodology of process

industrial problems, under the guidance and supervision of teaching faculty

524897 Independent Study in Chemical Engineering 3 credits
Condition: Consent of the School

Individual study or investigation on technological topics in chemical engineering,
under the supervision of faculty members. Topics of study must be approved by the

department
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3. Elective Courses for Mechanical Engineering

525600 Advanced Mechanical Engineering Mathematics | 4(4-0-12)
Condition: Consent of the School

Derivation and solution of homogeneous and non-homogeneous, first and second
order linear ODEs; method of variation of parameters; system of ODEs; Sturm-Liouville
problem; series solution; orthogonal functions and Fourier series; Laplace transform; Fourier
transform; special functions  such as error function, Gamma function; regression and

correlation analyses.

Course Outline

1. Derivation and solution of homogeneous and non-homogeneous, (12 hours)
first and second order linear ODEs

2. Method of variation of parameters; System of ODEs; Sturm-Liouville (12 hours)
problem; Series solution

3. Orthogonal functions and Fourier series; Laplace transform; Fourier transform (12 hours)

4. Special functions; Regression and correlation analyses (12 hours)

525601 Advanced Mechanical Engineering Mathematics |I 4(4-0-12)
Prerequisite: 525600 Advanced Mechanical Engineering Mathematics |
or Consent of the School
Linear PDE and their classification; solution of Laplace, heat and wave equations
by the method of separation of variables in rectangular, cylindrical and spherical
coordinates; method of eigenfunction expansion; method of integral transform; conformal

mapping in solving the Laplace equation.

Course Outline
1. Linear PDE and their classification (4 hours)
2. Solution of Laplace, heat and wave equations by the method of

separation of variables in rectangular coordinate (12 hours)

3. Solution of Laplace, heat and wave equations by the method of

separation of variables in cylindrical and spherical coordinates (8 hours)
4. Method of eigenfunction expansion (8 hours)
5. Method of integral transform (8 hours)
6. Conformal mapping in solving the Laplace equation (8 hours)
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525602 Advanced Numerical Methods for Mechanical Engineering 4(4-0-12)
Condition: Consent of the School
Finite difference method; numerical solutions for ordinary differential equation;

numerical solution for partial differential equations; optimization.

Course Outline

1. Finite difference method (4 hours)
2. Ordinary differential equation: Initial-value Problem (6 hours)
3. Ordinary differential equation: Boundary-value Problem (6 hours)
4. Elliptic partial differential equation: The Laplace equation (8 hours)
5. Parabolic partial differential equation: The diffusion equation (8 hours)
6. Hyperbolic partial differential equation: The convection equation (8 hours)
7. Optimization (8 hours)
525603 Continuum Mechanics 4(4-0-12)

Condition: Consent of the School

Vector calculus and introduction to tensor; Properties of continuum; Concept of
stress; Strain and stress-strain relation of continuum; Conservation of mass; Conservation of
energy and Conservation of momentum for continuum, Problem in elasticity and fluid

mechanics.

Course Outline

1. Definition of continuum; Properties of continuum (4 hours)
2. Vector calculus and Introduction to cartesian tensor (8 hours)
3. Stress-strain-displacement of the continuum, constitutive relation of (8 hours)

Stress and strain of the continuum.

4. Basic laws conservation of mass, energy and momentum for the continuum (8 hours)
5. Problems in solid Mechanics: theory of elasticity (10 hours)
6. Problem in fluid mechanics: the Nervier-Stroke equation (10 hours)
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525610 Theory of Elasticity 4(4-0-12)
Condition: Consent of the School

Theory of Stress, Theory of Strain, Stress-Strain Relation, Formulation and Solution of
Elasticity in Two and Three Dimension, Stress Functions, Problem in Cylindrical, Spherical

and Cartesian Coordinate.

Course Outline

1. Theory of Stress. Equation of Equilibrium (6 hours)
2. Theory of Strain. Small Displacement. Compatibility Equation (6 hours)
3. Behavior of Linear Elastic Material. Linear Elastic Stress-Strain Relation (8 hours)
4. Formulation of Elasticity in Two and Three Dimension. Deformation (12 hours)

of Beam under it's own weight Bending of Beam, Torsion

5. Problem in Cylindrical and Spherical Coordinate (12 hours)
6. Stress Function (4 hours)
525611 Analytical Stress Analysis 4(4-0-12)

Condition: Consent of the School
Analysis of stress and strain, Stress-Strain-Deformation Relations, Stress in Various
Mechanical Elements, Torsion of Prismatic Bar, Flexural of Beams, Design Consideration,

Numerical Method for Stress Analysis.

Course Outline

1. Analysis of Stress and Strain by Method of Mechanic of Material (4 hours)
2. Linear elastic Stress-Strain-Deformation Relations (8 hours)
3. Stress in Various Mechanical Element such as Gear, Joints, etc. (8 hours)
4. Torsion of Prismatic Bar (8 hours)
5. Flexural of Beams (8 hours)
6. Mechanical parts design consideration (4 hours)
7. Numerical Method for stress analysis (8 hours)
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525612 Experimental Stress Analysis 4(4-0-12)
Prerequisite: 525610 Theory of Elasticity or consent of the School

Introduction of Strain Measurement, Strain-Gage, Strain Recording Instrument,
Strain Analysis Method, Optical Methods of Stress Analysis, Theory of Photoelasticity,
Morh's Method, Coating Method, Nondestructive Testing.

Course Outline

1. Introduction to stress-strain relation in linear elasticity (4 hours)
2. Methods of Strain Measurement, Strain Meters (4 hours)
3. Strain gage and strain recording instrument (8 hours)
4. Electrical Resistant Strain gage, Strain gage signal conditioner (8 hours)
5. Theory of Photoelasticity, Fringe Pattern (8 hours)
6. Morh's Method (4 hours)
7. Coating Method (4 hours)
8. Nondestructive Testing, Ultrasounds, X-ray (8 hours)
525613 Fracture Mechanics 4(4-0-12)

Prerequisite: 525610 Theory of Elasticity or consent of the School
Mode of Fracture, Irwin’s Approximation, Crack Initiation, Griffith Analysis, Linear
Fracture Mechanics, Crack-Opening Displacement, The J-Integral, Micromechanics of

Fractures, Dynamics crack Growth, Fatigue, Experiment Methods.

Course Outline

1. History of Fracture Mechanic. Engineering Case Study in Fracture Mechanics (4 hours)
2. Irwin's Approximation Crack Initiation, Griffith Analysis (12 hours)
3. Linear Fracture Mechanics Crack Opening Displacement, The J-integral (12 hours)
4. Micromechanic of Fracture. Dynamics crack growth (8 hours)
5. Fatigue. Failure under fatigue. Design to present fatigue failure (8 hours)
6. Experiment Method for Fracture Mechanics (4 hours)
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525614 Composite Materials 4(4-0-12)
Condition: Consent of the School

Linear Elastic Stress-Strain Characteristic of Fiber-Reinforce Material, Micromechanics
of composite Material, Plane-Stress, Kirchhoff Hypothesis, Laminate Stiffness Matrix, Failure

Theories for Fiber-Reinforced Materials, Manufacturing Composite Laminates.

Course Outline

1. Linear Elastic Stress-Strain Characteristic of Fiber-Reinforce Material (8 hours)
2. Elastic property of composite material. Equation in Elastic Composite Material (12 hours)
3. Micromechanical of Composite Material (4 hours)
4. Plane-Stress, Kirchhoff Hypothesis, Laminate Stiffness Matrix (4 hours)
5. Failure Theories for Fiber-Reinforced Materials (8 hours)
6. Design Consideration for Composite Material (4 hours)
7. Manufacturing Composite-Laminates (8 hours)
525615 Theory of Plasticity 4(4-0-12)

Prerequisite: 525610 Theory of Elasticity or consent of the School
Yield Criterion, Yield Surface, Stress-Strain Relation in Plasticity Flow Rule, Nonlinear

Material Response, Application of Plasticity in Manufacturing.

Course Outline

1. Fundamental Behavior of Material after yield (4 hours)
2. Various Yield Criterion and Yield Surface (4 hours)
3. Stress-Strain Relation in Plasticity Flow Rule (12 hours)
4. Nonlinear Material Response, Equation of nonlinear-elasticity (12 hours)
5. Application of Plasticity in Manufacturing (8 hours)
6. Finite Element Method for Plasticity (8 hours)
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525616 Theory of Plate and Shell 4(4-0-12)

Prerequisite: 525610 Theory of Elasticity or consent of the School

Equation of elasticity for rectangular and circular plates; Small deflection of plates,

Plates and shells with various edge conditions; Approximation methods in theory of plates;

Deformation of shells; Finite element method for theory of plates and shell.

Course Outline

1. Fundamental and historical consideration of plate and shell (8 hours)
2. Equation of elasticity for rectangular and circular plates; Small deflection of plates (8 hours)
3. Solution of rectangular and circular plates and shells with various edge conditions (8 hours)
4. Approximation methods in theory of plates (8 hours)
5. Deformation of shells with various load and boundary conditions (8 hours)
6. Finite element method for theory of plate and shell (8 hours)
525617 Biomechanics 4(4-0-12)

Condition: Consent of the School

Static, Kinematics and Dynamic analysis of the various parts of human body;

Fluid dynamics analysis of various fluid flows in the human body such as air and blood;

Aspects in bio-mechanics of various plant and animal species; Application to better living

of human and achievement in sports such as track and field, swimming, cycling.

Course Outline

1.
2.
3.

Introduction to human anatomy (4 hours)
Engineering analysis of various human’s organs (12 hours)
Engineering analysis of fluid flow systems in human body such as (10 hours)
blood system and respiratory system

Engineering analysis of plants’ and animals’ organs (10hours)
Application of engineering analysis for better living and for (12 hours)

improvement in athletic performances
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525618 Advanced Strength and Applied Stress Analysis

Prerequisite: Consent of the School

UAD.2

4(4-0-12)

Basic concept of force, stress, strain, and displacement; stress and strain

transformation, equilibrium and compatibility; review of the fundamental formulations of

stress, strain and deflection; concepts from the theory of elasticity; topics from advanced

mechanics of materials; energy techniques in stress analysis; strength, failure modes, and

design considerations; experimental stress analysis.

Course Outline

1. Basic concept of force, stress, strain, and displacement

Stress and Strain transformation, equilibrium and compatibility

Review of the fundamental formulations of stress, strain and deflection
Concepts from the theory of elasticity

Topics from advanced mechanics of materials

Energy techniques in stress analysis

Strength, failure modes, and design considerations

O N o R LN

Experimental stress analysis
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525620 Advanced Fluid Dynamics

Condition: Consent of the School

UAD.2

4(4-0-12)

Derivation of the governing equations of flow using vector and tensor

mathematics; some exact solutions of the governing equations; reduction of the governing

equations into boundary layer forms; solutions of the boundary layer equations using von

Karman theory and similarity theory; turbulence and Reynolds-averaged equations; eddy

viscosity and eddy thermal diffusivity due to turbulent eddy; turbulent boundary layer;

boundary layer separation; jet and wake; law of the wall; application of turbulent

boundary layer such as stall of a wing, enhancement of heat transfer and mixing;

introduction to turbulence modeling.

Course Outline

1.

Derivation of the governing equations of flow using vector

and tensor mathematics

Some exact solutions of the governing equations

Reduction of the governing equations into boundary layer forms
Solutions of the boundary layer equations using von Karman theory
and similarity theory

Turbulence and Reynolds-averaged equations

Eddy viscosity and eddy thermal diffusivity due to turbulent eddy
Turbulent boundary layer; Boundary layer separation;

Jet and wake; Law of the wall

Application of turbulent boundary layer

Introduction to turbulence modeling

n-187

(4 hours)

(4 hours)
(4 hours)
(8 hours)

(4 hours)
(4 hours)

(8 hours)
(8 hours)
(4 hours)



UAD.2

525621 Turbulent Flow 4(4-0-12)
Prerequisite: 525620 Advanced Fluid Mechanics or Consent of the School

Theory of production, existence and dissipation of turbulence; scale and energy level,
characteristics of turbulent flow over various geometries such as flat plate, cylinder cross-
section, sphere, airfoil; turbulent natural convection; introduction to turbulence modeling;

application of turbulence.

Course Outline

1. Theory of production, existence, and dissipation of turbulence (12 hours)
2. Scale and energy level (8 hours)
3. Characteristic of turbulent flow over various geometries (8 hours)
4. Turbulent natural convection (4 hours)
5. Introduction to turbulence modeling (8 hours)
6. Application of turbulence (8 hours)
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525622 Compressible Flow 4(4-0-12)
Condition: Consent of the School

Effect of compressibility in flow; subsonic, transonic and supersonic flows; flow
regimes in nozzle; normal shock wave and area-Mach relation; analysis of first and second
law of thermodynamics for one-dimensional shock wave equation; one-dimensional
compressible flow with effect of friction and heat transfer; oblique shock and its simple
solution; two-dimensional governing equations based on small-perturbation; potential
form of the small-perturbation equations and its application to predict forces on slender
bodies; solution by the method of characteristics; effect of viscosity; introduction to

computational methods for compressible flows.

Course Outline

1. Effect of compressibility in flow (4 hours)
2. Subsonic, transonic and supersonic flows (4 hours)
3. Flow regimes in nozzle; normal shock and area-Mach relation (4 hours)
4. Analysis of first and second law of thermodynamics

for one-dimensional shock wave equation (4 hours)
5. One dimensional compressible flow with effect of friction and heat transfer (4 hours)
6. Oblique shock and its simple solution (4 hours)
7. Two-dimensional governing equations based on small-perturbation (4 hours)
8. Potential form of the small-perturbation equations

and its application to predict forces on slender bodies (8 hours)
9. Solution by the method of characteristics (4 hours)
10. Effect of viscosity, boundary layer equation and its solution (4 hours)
11. Introduction to computational methods in compressible flows (4 hours)
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525623 Multiphase Flow 4(4-0-12)
Condition: Consent of the School

Governing equations for multiphase flow with heat transfer and their boundary
conditions; concepts of mass, momentum, and heat transfer of two-phase flow in boiling,
evaporating, and condensing; various types of multiphase flow regime and stability;
particulate-laden flow and granular flow in fluidization; application to relevant problems
such as droplet evaporation and combustion, pulverized coal combustion, petroleum

recovery, food and grain dying.

Course Outline
1. Governing equations for multiphase flow with heat transfer (8 hours)
and their boundary conditions

2. Concepts of mass, momentum, and heat transfer of two-phase flow

in boiling, evaporating and condensing (12 hours)
3. Various types of multiphase flow regime and stability (8 hours)
4. Particulate-laden flow and granular flow in fluidization (8 hours)
5. Application to relevant problems (12 hours)
525624 Design of Fluid Machinery 4(4-0-12)

Condition: Consent of the School

Introduction to fluid machineries such as pump, blower, compressor and turbine;
design concept to enhance efficiency of fluid machineries; selection of the devices to
match with the system; application of automatic control to fluid machineries; prevention

and maintenance.

Course Outline

1. Introduction to fluid machineries (4 hours)
2. Design concept to enhance efficiency of fluid machineries (16 hours)
3. Selection of the devices to match with the system (16 hours)
4. Application of automatic control to fluid machineries (8 hours)
5. Prevention and maintenance (4 hours)
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525625 Gas Turbine Performance 4(4-0-12)
Condition: Consent of the School

Introduction to gas turbine components and their functions; gas turbine cycle and
its enhancements; design aspects for compressors, combustion chamber and axial and
radial turbines; blade design in two- and three-dimension using free vortex philosophy;
blade solidity; degree of reaction; surge and stall characteristics; exhaust system; matching
of turbine components; materials science technology; overall performance characteristic of

gas turbine.

Course Outline

1. Introduction to gas turbine components and their functions (8 hours)
2. Gas turbine cycle and its enhancements (8 hours)
3. Design aspects for compressors, combustion chamber, axial and radial turbines (12 hours)
4. Blade design in two- and three-dimension using free vortex philosophy (4 hours)
5. Blade solidity; degree of reaction; surge and stall characteristics; exhaust system; (8 hours)
6. Matching of turbine components (4 hours)
7. Materials science technology; overall performance characteristic of gas turbine(4 hours)

525630 Conduction and Radiation Heat Transfer 4(4-0-12)
Condition: 525600 Advanced Mechanical Engineering Mathematics |
or consent of the School
Review of heat conduction fundamentals; Thermal stress; Heat conduction in
nonhomogeneous materials (such as in composite materials); Review of radiation heat
transfer fundamentals; Radiation in participating media; Modified Navier-Stokes equations
with radiative source term; Numerical solutions of simplified and complicated equations of

transfer.

Course Outline

1. Review of heat conduction fundamentals (4 hours)
2. Thermal stress (6 hours)
3. Heat conduction in nonhomogeneous materials (8 hours)
4. Review of radiation heat transfer fundamentals (4 hours)
5. Radiation in participating media (8 hours)
6. Modified Navier-Stokes equations with radiative source term (6 hours)
7. Numerical solutions of simplified and complicated equations of transfer (12 hours)
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525631 Advanced Convection Heat and Mass Transfer 4(4-0-12)
Condition: 525620 Advanced Fluid Dynamics or consent of the School

The conservation of mass, momentum and energy principles; Convection heat
and mass transfers of the laminar and turbulent boundary layers over flat plates and
inside tubes; Flow separation over curved surfaces; Natural convection; Heat transfers in

boiling and condensing situation; Industrial applications.

Course Outline

1. Principles of the conservation of mass, momentum and energy (2 hours)

2. Convection heat and mass transfer of the laminar and turbulent (10 hours)
boundary layers over flat plates

3. Convection heat and mass transfer of the laminar and turbulent (10 hours)

boundary layers inside tubes

4. Flow separation over curved surfaces (2 hours)
5. Natural convection (8 hours)
6. Nucleate boiling heat transfer (4 hours)
7. Condensation heat transfer (4 hours)
8. Industrial applications (8 hours)
525632 Advanced Refrigeration and Air Conditioning 4(4-0-12)

Condition: Consent of the School

Refrigeration system and low temperature refrigeration; Industrial applications of
refrigeration; Air conditioning system and environmental influences on its design;
Ventilation; Transfer processes by direct contact between moist air and water; Flow in
ducts and unconfined spaces; Automatic control, testing, adjusting and balancing;

Economic factors in air conditioning; Noise and vibration control.

Course Outline

1. Refrigeration system and low temperature refrigeration (6 hours)
2. Industrial applications of refrigeration (8 hours)
3. Air conditioning system and environmental influences on its design (6 hours)
4. Ventilation, transfer processes by direct contact between moist air (6 hours)
And water
5. Flow in ducts and unconfined spaces (6 hours)
6. Automatic control, testing, adjusting and balancing (6 hours)
7. Economic factors in air conditioning (4 hours)
8. Noise and vibration control (6 hours)
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525633 Advanced Thermal System Design 4(4-0-12)

Condition: Consent of the School

Introduction to operation of equipments and overview of thermal systems;

Review of relevant mathematical concepts; Steady and unsteady state simulation of

thermal systems; Problem formulation for the design of unconstrained and constrained

systems; Optimization methods in design practice; Calculus of variations and the design of

path-dependent thermal systems; Applications of probabilistic approaches to optimal

design.

Course Outline

1.

Introduction to operation of equipments and overview of thermal systems (4 hours)
Review of relevant mathematical concepts (10 hours)
Steady and unsteady state simulation of thermal systems (12 hours)
Problem formulation for the design of unconstrained and (4 hours)
constrained systems

Optimization methods in design practice (10 hours)
Calculus of variations and the design of path-dependent thermal systems (4 hours)
Applications of probabilistic approaches to optimal design (4 hours)
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525634 Combustion 4(4-0-12)
Prerequisite: Consent of the School

Review of relevant fluid-thermo-chemical equations and relations; various important
aspects of gas-phase combustion such as the mechanisms of flame ignition, propagation,
extinction and stability; premixed and diffusion flame of gaseous fuel, modeling of
combustion by complete combustion, chemical equilibrium and chemical kinetic models;
laminar and turbulent combustion; introduction to liquid and solid phase combustion;
combustion in engines and heating in industrial applications; combustion efficiency and

pollution reduction; modeling of one-dimensional “well mixed” combustion.

Course Outline

1. Review of relevant fluid-thermo-chemical equations and relations (4 hours)
2. Various important aspects of gas-phase combustion (8 hours)
3. Premixed and diffusion flame of gaseous fuel (4 hours)
4. Modeling of combustion by complete combustion, chemical equilibrium (8 hours)

and chemical kinetic models

5. Laminar and turbulent combustion (4 hours)
6. Introduction to liquid and solid phase combustion (8 hours)
7. Combustion in engines and heating in industrial applications (4 hours)
8. Combustion efficiency and pollution reduction (4 hours)
9. Modeling of one dimensional “well mixed” combustion (4 hours)
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525635 Biodiesel Technology 4(4-0-12)
Condition: Consent of the School

Life-cycle of plant oil; physical and chemical properties; fuel characteristics; oil
production processes from various oil-bearing plant; viscosity-reduction processes such as
desertification, thermal process and emulsification; fuel quality measurement; mixture with
other conventional fuels; combustion characteristics; effects on combustion main and

auxiliary hardware; engine modifications for an efficient use of plant oil; economic analysis.

Course Outline

1. Life-cycle of plant oil (4 hours)
2. Physical and chemical properties (4 hours)
3. Fuel characteristics (4 hours)
4. Oil production processes from various oil-bearing plants (4 hours)
5. Viscosity-reduction processes (8 hours)
6. Fuel quality measurement (4 hours)
7. Mixture with other conventional fuels (4 hours)
8. Combustion characteristics (4 hours)
9. Effects on combustion main and auxiliary hardware (4 hours)
10. Engine modifications for an efficient use of plant oil (4 hours)
11. Economic analysis (4 hours)
525636 Principles of Energy Conversion 4(4-0-12)

Condition: Consent of the School

Basic concepts and terminologies used in energy conversion; Energy sources, such
as fossil, biomass, nuclear, hydro, wind, and solar, with emphasis on fossil fuels; First and
Second Laws analysis of energy conversions; Methodologies for efficient conversions of
energy from various sources; Energy storage; Comparison of energy conversion techniques

on economic and environmental issues.

Course Outline

1. Basic concepts and terminologies used in energy conversion (4 hours)
2. Energy sources with emphasis on fossil fuels (12 hours)
3. First and Second Laws analysis of energy conversions (8 hours)
4. Methodologies for efficient conversions of energy from various sources (12 hours)
5. Energy storage (4 hours)
6. Comparison of energy conversion techniques on economic issues (4 hours)
7. Comparison of energy conversion tecniques on environmental issues (4 hours)
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525637 Solar Energy and Their Applications 4(4-0-12)
Condition: Consent of the School

Characteristics of solar irradiation, seasonal variation and its measurement;
Electricity production by the photo-voltaic process; Heating and cooling of working fluids
by solar power; Building heating and cooling by solar power; Other important applications

of solar heat such as ventilation, drying, distillation; Economics of solar process systems.

Course Outline

1. Nature of solar irradiation, seasonal variation, and its measurement (4 hours)
2. Photovoltaics (8 hours)
3. Heating and cooling of working fluids by solar power (4 hours)
4. Building heating and cooling by solar power (4 hours)
5. Other important applications of solar heat (22 hours)
6. Economics of solar process systems (6 hours)
525638 Renewable Energy Production and Applications 4(4-0-12)

Condition: Consent of the School

Renewable energy resources and the technologies for their harnessing using simple
to state-of-the-art procedures; The productions and uses of solar, plant-oil, biomass, ethanol,
bio-gas, wind, wave, and geothermal energies; Energy efficiency; Energy storage; Renewable
energy technologies as a complement to, or replacement of conventional technologies;
Combining renewable and non-renewable energy technologies in hybrid systems; Strategies for

enhancing the future use of renewable energy resources.

Course Outline

1. Renewable energy resources (4 hours)

2. The technologies for their harnessing using simple to state-of-the-art (4 hours)
advanced energy systems

3. The productions and uses of solar, plant-oil, biomass, ethanol, biogas, (16 hours)
wind, wave, and geothermal energies

4. Energy efficiency and energy storage (8 hours)

5. Renewable energy technologies as a complement to, or replacement of (4 hours)
conventional technologies

6. Combining renewable and non-renewable energy technologies in hybrid systems (8 hours)

7. Strategies for enhancing the future use of renewable energy resources (4 hours)
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525639 Appropriate Energy 4(4-0-12)
Condition: Consent of the School

Energy from wood, charcoal, oil crop, and biomasses from agricultural residues;
Green fuel; Combustion of wood, charcoal, and biomass (such as, from animal wastes);
Efficient charcoal production; Small hydro power plants; Solar drying of products;
Fundamentals of simple wind turbines; Water pumping windmills for agricultural
applications; Sustainable energy system for small-scale farmers; Energy systems in

agriculture that uphold the royal statement “sufficiency economy.”

Course Outline

1. Energy from wood, charcoal, oil crop, and biomasses (4 hours)
2. Green fuel (4 hours)
3. Combustion of wood, charcoal, and biomass (4 hours)
4. Efficient charcoal production (6 hours)
5. Small hydro power plants (6 hours)
6. Solar drying of products (8 hours)
7. Fundamentals of wind turbines; Water pumping windmills (8 hours)
8. Sustainable energy system for small-scale farmers (4 hours)
9. Energy systems in agriculture that uphold the royal statement (4 hours)
“sufficiency economy”
525640 Biogas and Ethanol 4(4-0-12)

Condition: Consent of the School

Desirable characteristics of substrates for biogas and ethanol productions, with
emphasis on substrates from industrial plant wastes and agricultural residues; Classification
of relevant microorganisms; Biochemical stages in digestion of substrates; Methods and
procedures for biogas and ethanol productions; Factors that enhance reaction rate and

production output; Quality and characteristics of biogas and ethanol as fuels.

Course Outline

1. Desirable characteristics of substrates for biogas and ethanol productions (4 hours)
2. Classification of relevant microorganisms (4 hours)
3. Biochemical stages in digestion of substrates (12 hours)
4. Methods and procedures for biogas and ethanol productions (12 hours)
5. Factors that enhance reaction rate and production output (8 hours)
6. Quality and characteristics of biogas and ethanol as fuels (8 hours)
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525650 Advanced Engineering Dynamics

Condition: Consent of the School

UAD.2

4(4-0-12)

Fundamental of Newtonian Mechanics, Fundamental of Analytical Mechanics,

Principle of Virtual Work, Hamilton’s Principle, Lagranges Equation of Motion, Motion

Relative to Rotating Reference Frames, Rigid Body Dynamics, Behavior of Dynamical

System, Stability of System.

Course Outline

1.

Fundamental of Newtonian Mechanics, Principle of Conservation of
Energy and Momentum

Fundamental of Analytical Mechanics for a particle,

Principle of Virtual Work Hamilton's Principle

System of multi-degree of freedom. Lagrange's Equation of Motor.
Solution of Equation of Motion

Motion Relative to Rotating Reference Frame. Linear and angular relative motion
Dynamics of Rigid body. Equation of Motion for Rigid body. Gyroscope Motion
Behavior of Dynamical System, Stability of System

525651 Advanced Mechanical Vibration

Condition: Consent of the School

(4 hours)

(8 hours)

(12 hours)

(8 hours)

(8 hours)

(8 hours)

4(4-0-12)

System with nonlinear Characteristic, Free and Force nonlinear Vibration, Structural

Vibration, Numerical Method for Vibration Analysis, Measurement and Controlled of

Vibration Experiment Modal Analysis.

Course Outline

1.

2
3.
a

Fundamental of Mechanical Vibration

Response of nonlinear characteristic system

Free and Force nonlinear vibration

Structural Vibration, Vibration of Membrane, Vibration of Multidegree
of freedom system

Numerical Method for Vibration Analysis, Finite Element Method for
Mechanical Vibration

Measurement and Controlled of Vibration. Accelerometer Data
Acquisition method for Vibration System

Experimental Modal Analysis

(4 hours)
(6 hours)
(8 hours)
(8 hours)
(12 hours)

(6 hours)

(4 hours)
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525652 System Dynamics 4(4-0-12)
Condition: Consent of the School

System Model Representation, System Response, Mechanical Systems, Electrical
Systems, Electromechanical Systems, Fluid and Thermal Systems, Equilibrium and control

of system

Course Outline

1. Definition and introduction to System Dynamics (4 hours)
2. System Dynamic Representation (6 hours)
3. Model of Mechanical, Electrical, Electromechanical, Fluid and Thermal System (14 hours)
4. Analysis of Dynamics Response (12 hours)
5. Equilibrium and Stability Concept (6 hours)
6. Frequency Response Analysis (6 hours)
525653 Sensors and Transducers 4(4-0-12)

Condition: Consent of the School
Provide a survey of basic concepts of measurement technique and methods of
data reduction and error analysis, generalized performance characteristics of sensors, an

overview about sensor technologies (visual measurement).

Course Outline

1. Configuration and functional description of measuring Instruments (4 hours)
2. Static characterization (4 hours)
3. Dynamic characterization (4 hours)
4. Motion and dimensional measurement (8 hours)
5. Force, torque and shaft power measurement (8 hours)
6. Pressure and sound measurement (8 hours)
7. Temperature and heat-flux measurement (6 hours)
8. Flow measurement (6 hours)
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525654 Mechatronics 4(4-0-12)
Condition: Consent of the School

Study of mechanical control by electrical and electronics, study of electrical and
electronics circuit, sensor and data acquisition, control of pneumatic, hydraulic and motor

by PC/PLC or analog CAD/CAM system

Course Outline

1. Introduction to Mechatronics, Mechanical control by electrical and electronics (8 hours)
2. Study of electrical and electronics circuit, Transistor IC (8 hours)
3. Sensors for Temperature, pressure and strain (8 hours)
4. Data Acquisition, Time domain and Frequency domain consideration (8 hours)
5. Pneumatic control, Hydraulic control and Motor control by PC/PLC or analog (8 hours)
6. CAD/CAM system (8 hours)
525655 Optimization 4(4-0-12)

Condition: Consent of the School

Study of mathematical method to increase effectiveness and efficiency of the
system, study of method that can analyzed ways to improve components in the system, the
system studied can be linear and non-linear system, parametric and dynamics design

optimization.

Course Outline

1. Introduction to optimization (8 hours)
2. Lagrange multiplier (8 hours)
3. Linear programming (8 hours)
4. Non-linear programming (8 hours)
5. Parametric and dynamics design optimization (8 hours)
6. Case study (8 hours)
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525656 Structural Vibrations 4(4-0-12)
Condition: Consent of the School

Natural modes of discrete and continuous systems, closed form and approximate
methods; free and forced responses. Theory of modal analysis and approximate methods
for undamped and damped systems; transform and wave solutions. Finite element
methods. Structural vibrations under combined loading. Introduction to non-linear

vibrations. Applications to rods, beams, plates and shells.

Course Outline

1. Natural modes of discrete and continuous systems (4 hours)
2. Closed form and approximate methods (4 hours)
3. Free and forced responses (6 hours)
4. Theory of modal analysis and approximnate methods for undamped and damped systems (6 hours)
5. Transform and wave solutions (4 hours)
6. Finite element methods (8 hours)
7. Structural vibrations under combined loading (6 hours)
8. Introduction to non-linear vibrations (6 hours)
9. Applications to rods, beams, plates, and shells (4 hours)
525657 Linear Systems Theory 4(4-0-12)

Condition: Consent of the School

Linear spaces and linear operators. Bases, subspaces, eigenvalues and
eigenvectors, canonical forms. Linear differential and difference equations. Mathematical
representations: state equations, transfer functions, impulse response, matrix fraction and
polynomial descriptions. System-theoretic concepts: causality, controllability, observability,

realizations, canonical decomposition, stability.

Course Outline

1. Linear spaces and linear operators (8 hours)
2. Eigenvalues and eigenvectors, canonical forms (6 hours)
3. Linear differential and difference equations (8 hours)
4. Mathematical representations (12 hours)
5. System-theoretic concepts (14 hours)
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525658 Applied Nonlinear Control 4(4-0-12)
Condition: Consent of the School

Introduction to Nonlinear Control Problems; Linearization techniques; Phase plane
analysis; Fundamentals of Lyapunov Theory; Input-Output Stability; Describing Function
Analysis; Feedback Control; Feedback Linearization; Introduction to Sliding Control; Adaptive

Control.

Course Outline

1. Introduction to Nonlinear Control Problems (4 hours)
2. Linearization techniques (4 hours)
3. Phase plane analysis (4 hours)
4. Lyapunov Theory, Input-Output Stability (8 hours)
5. Function Analysis (4 hours)
6. Feedback Control, Feedback Linearization (10 hours)
7. Introduction to Sliding Control (6 hours)
8. Adaptive Control (8 hours)
525659 Digital System and Control 4(4-0-12)

Condition: Consent of the School

Introduction to discrete systems; time-domain representations of linear discrete
systems; the analysis of discrete-time systems, Z-transformation of linear discrete systems;
state variable representation; analysis of linear discrete-time system; Z-domain approach;
the analytical design of discrete system; engineering characteristics of computer control

systems.

Course Outline

1. Introduction to discrete systems (3 hours)
2. Time-domain representations of linear discrete systems (6 hours)
3. The analysis of discrete-time systems (6 hours)
4. Z-transformation of linear discrete systems (6 hours)
5. State variable representation (6 hours)
6. Analysis of linear discrete-time system, Z-domain approach (6 hours)
7. The analytical design of discrete system (8 hours)
8. Engineering characteristics of computer control systems (7 hours)
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525660 Applied Optimal Control 4(4-0-12)
Condition: Consent of the School

Introduction; Parameter optimization problems; Optimization problems for Dynamic
Systems; Optimization problems for dynamic systems with path constraints, Optimal feedback
control, Linear systems with quadratic criteria; linear feedback; Neighboring externals and the

second variation.

Course Outline

1. Introduction (4 hours)
2. Parameter optimization problems (8 hours)
3. Optimization problems for Dynamic Systems (8 hours)
4. Optimization problems for dynamic systems with path constraints (6 hours)
5. Optimal feedback control (8 hours)
6. Linear systems with quadratic criteria, linear feedback (8 hours)
7. Neighboring externals and the second variation (6 hours)
525661 Control System Design and Application 4(4-0-12)

Condition: Consent of the School
Analysis, computer-aided design and implementation of practical control systems;
introduction to state space and digital control; laboratory sessions on data acquisition,

system identification, analog and digital controllers.

Course Outline

1. Introduction to System Dynamics (4 hours)
2. Classical Control Methodology (4 hours)
3. Analysis, computer-aided design and implementation of practical control systems (8 hours)
4. Introduction to Digital Control (4 hours)
5. Modern Control Methodology (4 hours)
6. Laboratory sessions on data acquisition (10 hours)
7. Frequency Response Analysis (4 hours)
8. System Identification (10 hours)
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525662 Robotics Control 4(4-0-12)
Condition: Consent of the School

History and application of robots, robot configurations including mobile robots,
spatial descriptions and transformations, forward and inverse manipulator, task and
trajectory planning, simulation and off-line programming, advanced topics in robotic

research, individual project.

Course Outline

1. History and application of robots, robot configurations (4 hours)
2. Spatial descriptions and transformations of objects in 3-D (8 hours)
3. Forward kinematics manipulator (4 hours)
4. Inverse kinematics manipulator (4 hours)
5. Task and trajectory generation (4 hours)
6. Robot simulation programming (12 hours)
7. Advanced topics in robotic research (8 hours)
8. Individual project (4 hours)
525664 Image Processing and Computer Vision 4(4-0-12)

Condition: Consent of the School

Introduction to machine vision, reviews of image pre-processing primitives, object
segmentation, pattern recognition, color, shading, texture, camera models and calibration,
stereo vision, dynamic vision, curve and surface, content-based retrieval, case studies of

computer and machine vision.

Course Outline

1. Introduction to machine vision (4 hours)
2. Reviews of image pre-processing primitives (4 hours)
3. Object segmentation and recognition (8 hours)
4. Color, shading, texture (4 hours)
5. Camera models and calibration (4 hours)
6. Stereo vision (4 hours)
7. Curve and surface (4 hours)
8. Dynamic vision, motion detection, tracking (4 hours)
9. Content-based retrieval (8 hours)
10. Recent topics in machine vision field of study (4 hours)
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525666 Flight Dynamics and Control 4(4-0-12)
Condition: Consent of the School

Aircraft equations of motion, aerodynamic longitudinal derivatives, aerodynamic
lateral derivatives, longitudinal and lateral motions, longitudinal dynamic stability, lateral

dynamic stability, longitudinal and lateral flying qualities, control theory and applications.

Course Outline

1. Review of Aerodynamics Theory (4 hours)
2. Flight Dynamics, Aircraft Equation of Motion (4 hours)
3. Aerodynamic Longitudinal Derivatives, Lateral Derivatives and Motion (12 hours)
4. Longitudinal & Lateral Dynamic Stability (8 hours)
5. Longitudinal & Lateral Flying Qualities (8 hours)
6. Application of Classical and Modern Control Theory to Aircraft (12 hours)
525668 Embedded system and Control 4(4-0-12)

Condition: Consent of the School

An overview of embedded system. The fundamentals of embedded system hardware
and firmware design. Embedded processor selection. Hardware/firmware interface. 1/O and
device driver interface to embedded processor and network. Operating system of embedded
system. Real-time resource management. Case study of applying embedded system to control

tasks like ABS, engine control, traction control, airbag deployment, etc.

Course outline

1. Embedded systems descriptions, design considerations and requirements (4 hours)

2. Embedded processor architecture and programming (4 hours)
3. 1/0 and device driver interfaces to embedded processors with networks (8 hours)
4. OS primitives for concurrency, timeouts, scheduling, commmunication and synchronization (8 hours)
5. Real-time resource management techniques (8 hours)
6. Application-level embedded system design concepts and feedback control (12 hours)
7. Case study of using embedded system in Automotive (12 hours)
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525669 Advanced Automotive Control System 4(4-0-12)
Condition: Consent of the School

An overview of vehicle systems and their modeling. Review of the feedback control
system. Longitudinal, Lateral, and Vertical dynamics modeling and control. Powertrain
control. Human factors and the role of the driver in the control loops. Intelligent

transportation Systems including collision detection and avoidance.

Course outline

1. Introduction to Automotive system (4 hours)
2. Automotive Modeling and Control (12 hours)
3. Active Suspension control (8 hours)
4. Powertrain control (8 hours)
5. Driver modeling and interface (8 hours)
6. Intelligent transportation system. (8 hours)
525670 CAD/CAM 4(4-0-12)

Condition: Consent of the School

Introduction to CAD/CAM; Basic Concept of CAD/CAM/CAE; Product Design and
Strategy; 3D Modeling Concept; Techniques for Geometry Modeling; Surface Design, Design
Analysis; Computer Aided Manufacturing Concept; The Design and Manufacturing Interface;
The Total Approach to Product Development; NC Programming and Verification; Link to
Manufacture; CAD/CAM Standard and Data Exchange; Introduction to CIM; Rapid Prototype

Concept.

Course Outline

1. Introduction to CAD/CAM (3 hours)
2. Basic Concept of CAD/CAM/CAE (6 hours)
3. Product Design and Strategy (3 hours)
4. 3D Modeling Concept, Techniques, Surface Design (8 hours)
5. Design Analysis, CAM concept (8 hours)
6. Design and Manufacturing Interface, Product Development (8 hours)
7. CAD/CAM Standard and Data Exchange (4 hours)
8. Introduction to CIM, Rapid Prototype concept (8 hours)
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525671 Atrtificial Intelligence 4(4-0-12)
Condition: Consent of the School

Principle of Artificial Intelligence, Various methodologies in artificial intelligence,
Natural language, Computational methods in Artificial Intelligence, Perception, Perception
transformation to analog signal and its processing, Problem analysis and problem solving,

Learning and decision making, Response and its reliability.

Course Outline

1. Principle of and various methodologies in artificial intelligence (4 hours)
2. Natural language (8 hours)
3. Computational methods in Artificial Intelligence (4 hours)
4. Perception (4 hours)
5. Analog signal and its processing (4 hours)
6. Problem analysis and problem solving processes (10 hours)
7. Learning and decision making processes (10 hours)
8. Response and its reliability (4 hours)
525680 Computational Fluid Dynamics 4(4-0-12)

Condition: Consent of the School

Philosophy of computational fluid dynamics; governing equations for fluid
dynamics and their mathematical behaviors; discretization; algorithm for the solution of a
system of equations; consistency, accuracy, convergence and acceleration techniques,
boundary conditions; stability analysis; case studies of hyperbolic, parabolic and elliptic

equations.

Course Outline

1. Philosophy of computational fluid dynamics (2 hours)
2. Governing equations for fluid dynamics and their mathematical behaviors (6 hours)
3. Discretization (4 hours)
4. Algorithm for the solution of a system of equations (4 hours)
5. Consistency, accuracy, convergence and acceleration techniques (4 hours)
6. Boundary conditions; stability analysis (4 hours)
7. Case studies of hyperbolic equations (8 hours)
8. Case studies of parabolic equations (8 hours)
9. Case studies of elliptic equations (8 hours)
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525681 Finite Element Method for Mechanical Engineering | 4(4-0-12)

Condition: Consent of the School

Concept of finite element method for analyzing and designing in mechanical

engineering applications; applications in material stress, heat transfer, fluid flow and

thermal stress; introduction to finite element software.

Course Outline

1. Concept of finite element method for analyzing
in mechanical engineering applications (8 hours)
2. Applications to stress analysis (8 hours)
3. Applications to analysis the heat conduction, heat convection, heat radiation,
combined heat transfer and thermal stress (8 hours)
4. Applications to fluid flow analysis (4 hours)
5. Development of primitive computer programming to solve the basic problems (4 hours)
6. Introduction to finite element software (4 hours)
7. Use of commercial software to solve the complex problems (12 hours)
525682 Finite Element Method for Mechanical Engineering I 4(4-0-12)

Prerequisite: 525681 Finite Element Method in Mechanical Engineering |

or consent of the school

Application of the finite element method on multi-dimensional problems with

steady and unsteady conditions; application to various complex problems such as force

and heat transfer in composite material, vibration of the structure due to fluid flow, etc;

use of commercial software for solving those complex problems.

Course Outline

1.

2
3.
a

Finite element method for steady multi-dimensional problems (8 hours)
Finite element method for unsteady multi-dimensional problems (8 hours)
Applications to various complex problems (12 hours)
Use of commercial software to solve those complex problems (20 hours)
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525684 Turbulence Modeling 4(4-0-12)
Prerequisite: Consent of the School

Importance and physics of turbulent flows; concept and principle for modeling of
turbulent flows; characteristics of turbulent flows; effect of turbulent fluctuations on
properties of the mean flow; methods for solving turbulent flows; modeling of turbulent
flows based on Reynolds-averaged Navier-Stokes equations; type of turbulence models:
zero-equation model, one-equation model, two-equation model, multi-equation model;
use of commercial software for solving complex, multi-dimensional turbulent flow

problems.

Course Outline

1. Importance and physics of turbulent flows (4 hours)
2. Concept and principal for modeling of turbulent flows (4 hours)
3. Characteristics of turbulent flows (4 hours)
4. Effect of turbulent fluctuations on properties of the mean flow (4 hours)
5. Methods for solving turbulent flows (4 hours)
6. Modeling of turbulent flows based on Reynolds-averaged Navier-Stokes equations (4 hours)
7. Type of turbulence models (16 hours)
8. Use of commerdial software for solving complex, (8 hours)

multi-dimensional turbulent flow problems
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525687 Advanced Computer Aided Engineering 4(4-0-12)
Prerequisite: Consent of the School

Review basic concept of finite element analysis procedure; overview of Computer
Aided Engineering (CAE) as a tool to facilitate computer integrated manufacturing process;
advanced utilization of CAE software packages with topics covered include: strength and
linear buckling analysis; modeling and structural analysis of mechanical parts; dynamic
analysis of mechanism; steady state and transient heat transfer; fluid problems;

introduction to the analysis of non-linear problems.

Course Outline

1. Review basic concept of finite element analysis procedure (4 hours)
2. Overview of computer aided engineering (4 hours)
3. Advanced utilization of computer aided engineering software packages (4 hours)
4. Strength and linear buckling analysis (8 hours)
5. Modeling and structural analysis of mechanical parts (8 hours)
6. Dynamic analysis of mechanism (4 hours)
7. Steady state and transient heat transfer (4 hours)
8. Fluid problems (4 hours)
9. Introduction to the analysis of non-linear problems (8 hours)
525690 Mechanical Engineering Experimental Design 4(4-0-12)

Condition: Consent of the School

Design of the mechanical engineering experimental procedure; concept of design
the processes for measuring flow, temperature, stress, strain, pressure, vibration, torque
and energy consumption rate; automatically data storages; error of the experiment; report

and statistic for experimentation.

Course Outline

1. Fundamental of engineering experimental design (12 hours)
2. Design concept of mechanical engineering experimental procedure (4 hours)
3. Design flow measuring processes (4 hours)
4. Design temperature measuring processes (4 hours)
5. Design stress and strain measuring processes (4 hours)
6. Design pressure, vibration and torque measuring processes (4 hours)
7. Design energy consumption rate measuring processes (4 hours)
8. Automatically data storage; Error of the experiment (4 hours)
9. Report and statistic for experimentation (8 hours)
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525691 Advanced Mechanical Engineering Mathematics llI 4(4-0-12)
Prerequisite: 525602 Advanced Mechanical Engineering Mathematics |I
or Consent of the School
Solution of PDE by the Green function method; introduction to the boundary
element methodology; evaluation of integrals by complex contour integrals; variational

calculus and its applications.

Course Outline

1. Solution of PDE by the Green function method (12 hours)
2. Introduction to the boundary element methodology (12 hours)
3. Evaluation of integrals by complex contour integrals (12 hours)
4. Variational calculus and its applications (12 hours)
525692 Advanced Special Problems in Mechanical Engineering | 4(4-0-12)

Condition: Consent of the School
Theoretical study and analysis and/or surveying of the literatures that might lead
to an innovation in mechanical engineering field. The student must submit a high quality

report that is acceptable to the school.

525693 Advanced Special Problems in Mechanical Engineering I 4(4-0-12)
Condition: Consent of the School

Theoretical study and analysis and/or surveying of the literatures that might lead
to an innovation in mechanical engineering field. The student must submit a high quality

report that is acceptable to the school.

525694 Advanced Technology in Mechanical Engineering | 4(4-0-12)
Condition: Consent of the School

Practical study and analysis and/or development of devices that might lead to an
innovation in mechanical engineering field. The student must submit a high quality report

that is acceptable to the school.
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525695 Advanced Technology in Mechanical Engineering |l 4(4-0-12)
Condition: Consent of the School

Practical study and analysis and/or development of devices that might lead to an
innovation in mechanical engineering field. The student must submit a high quality report

that is acceptable to the school.

4. Elective Courses for Manufacturing Engineering
535601 Advanced Statistics for Manufacturing Engineering 4(4-0-12)
Condition: Consent of the School

Continuous/discrete variables and distributions; Hypothesis testing for single
sample and two samples, type | and type Il errors, Goodness-of-fit test, Confident interval;
Simple linear regression and correlation; Multiple linear regression, Residual analysis and

nonlinear regression model; ANOVA and 2* factorial experimental design

Course Outline

1. Continuous/discrete variables and distribution (4 hours)
2. Hypothesis testing for single sample and two samples (8 hours)
3. Confident interval (8 hours)
4. Simple linear regression and correlation (4 hours)
5. Multiple linear regressions (4 hours)
6. Residual analysis (8 hours)
7. Nonlinear regression model (4 hours)
8. ANOVA and 2* factorial experimental design (8 hours)
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535602 Industrial Control Theory 4(4-0-12)
Condition: Consent of the School

Philosophy of control theory, Performance criteria and stability of control system,
On-off control, Sequential control, Control system design in frequency domain, PID
control, Servo system, State observer, System identification,Control equipment in

industrisl,industrial case study that rerated to control theory

Course Outline
1. Philosophy of control theory, Performance criteria (4 hours)

and stability of control system

2. On-off control Sequential control (8 hours)
3. Control system design in frequency domain (4 hours)
4. PID control (8 hours)
5. Servo system (8 hours)
6. State observer (8 hours)
7. System identification (8 hours)
8. Control equipment in industrisl,industrial case study (8 hours)
535603 Experimental Statistics for Manufacturing Engineering 4(4-0-12)

Conditon: Consent of the School

Gauge Repeatability and Reproducibility; Single-factor experimental design; Multi-
factors experimental design; Fractional replication of 2* design; Factorial experimental
design with more than 2 level; Accelerated life test, Exponential and Weibull models;

Warranty and maintenance model; Nonparametric statistics

Course Outline

1. Gauge Repeatability and Reproducibility (4 hours)
2. Single-factor experimental design (4 hours)
3. Multi-factors experimental design (4 hours)
4. Fractional replication of 2 design (4 hours)
5. Factorial experimental design with more than 2 level (4 hours)
6. Accelerated life test (8 hours)
7. Exponential and Weibull models (8 hours)
8. Warranty and maintenance model (8 hours)
9. Nonparametric statistics (4 hours)
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535606 Technical Presentation 2 (1-3-6)
Condition: Consent of the School

Overview of technical presentation; Presentation’s content arrangement planning;
Written presentation, Writing of research report; Oral presentation, Presentation file

preparation; Practicing of presentation

Course Outline

1. Overview of technical presentation (2 hours)
2. Presentation’s content arrangement planning (2 hours)
3. Written presentation, Writing of research report (4 hours)
4. Oral presentation, Presentation file preparation (4 hours)
5. Practicing of presentation (36 hours)
535721 Manufacturing Management 4 (4-0-12)

Condition: Consent of the School
Principles of recent manufacturing management; Strategic decision making;
Budgeting and control; Innovations and intellectual properties management; Manufacturing

management and product life cycle

Course Outline

1. Principles of recent manufacturing management (8 hours)
2. Strategic decision making (12 hours)
3. Budgeting and control (12 hours)
4. Innovations and intellectual properties management (8 hours)
5. Manufacturing management and product life cycle (8 hours)
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535722 Product Design and Reliability 4(4-0-12)
Condition: Consent of the School

Product design and development processes; Product life cycle; Theory and
concept of reliability; Reliability tools; Reliability concept implementation; Six phases of

product development and reliability process

Course Outline

1. Product design and development processes (16 hours)
2. Product life cycle (4 hours)
3. Theory and concept of reliability (4 hours)
4. Reliability tools (4 hours)
5. Reliability concept implementation (4 hours)
6. Six phases of product development and reliability process (16 hours)
535723 Product Prototyping 4 (4-0-12)

Condition: Consent of the School
Product development and prototyping; Importance and objectives of prototype;
Various types of prototype; Rapid prototyping technologies; Prototype analysis and

evaluation; Reverse engineering

Course Outline

1. Product development and prototyping (4 hours)
2. Importance and objectives of prototype (8 hours)
3. Various types of prototype (4 hours)
4. Rapid prototyping technologies (16 hours)
5. Prototype analysis and evaluation (8 hours)
6. Reverse engineering (8 hours)
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535724 Advanced Engineering Materials and Applications 4(4-0-12)
Condition: Consent of the School

Advanced engineering materials; Relationship between materials structure,
properties and manufacturing processes; Material property improvement techniques;

Recent development and applications of metals, polymers, ceramics, and composites

Course Outline

1. Advanced engineering materials (8 hours)

2. Relationship between materials structure, properties and manufacturing (8 hours)
processes

3. Material property improvement techniques (8 hours)

4. Recent development and applications of materials

4.1 Metals (6 hours)
4.2 Polymers (6 hours)
4.3 Ceramics (6 hours)
4.4 Composites (6 hours)
535725 Material Technology and Analysis 4(4-0-12)

Condition: Consent of the School
Study of engineering materials; Improvement of material properties; Principle,
technology and standard of material testing such as mechanical properties, physical

properties, chemical properties, microstructure and modern analytical techniques

Course Outline

1. Study of engineering materials (12 hours)
2. Improvement of material properties (12 hours)
3. Principle, technology and standard of material testing (24 hours)
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535726 Advanced Manufacturing Processes 4 (4-0-12)
Condition: Consent of the School

Principle and theory of advanced manufacturing technology such as laser,
vacuum system, surface coating, surface finishing, micro-fabrication, nano-fabrication and

other modern system; Applications of the technology in manufacturing processes

Course Outline

1. Principle and theory of advanced manufacturing technology (28 hours)
2. Applications of the technology in manufacturing processes (20 hours)
535727 Manufacturing Process Design 4(4-0-12)

Condition: Consent of the School

Manufacturing processes and relative cost, Polymer processing and injection
molding, Metal casting and die casting, sheet metal forming and stamping, other forming
processes; Cost-concerned manufacturing process selection; Work assignment, discussion

and presentation

Course Outline

1. Manufacturing processes and relative cost

1.1 Polymer processing and injection molding (8 hours)
1.2 Metal casting and die casting (8 hours)
1.3 Sheet metal forming and stamping (8 hours)
1.4 Other forming processes (8 hours)
2. Cost-concerned manufacturing process selection (8 hours)
3. Work assignment, discussion and presentation (12 hours)
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535728 Design for Manufacturing and Assembly 4(4-0-12)
Condition: Consent of the School

Concept of DFM/DFA; Tolerances and material properties; material and process
selection; Concept of product tree; product family, modular and sub-assembly; Assembly
processes and methods; Dependent factors to assembly processes and methods; DFA

methodologies and evaluation; Alternative concepts of product design

Course Outline

1. Concept to DFM/DFA (4 hours)
2. Tolerances and material properties (4 hours)
3. Material and process selections (8 hours)
4. Concept of product tree, product family, modular and sub-assembly (8 hours)
5. Assembly processes and methods (4 hours)
6. Dependent factors to assembly processes and methods (8 hours)
7. DFA methodologies and evaluation (8 hours)
8. Alternative concepts of product design (4 hours)
535729 Design of Experiment 4(4-0-12)

Condition: Consent of the School
Simple comparative experiment; ANOVA and single factor experiment; Factorial
design; 2 Factorial design; Blocking and confounding; 2-Level fractional factorial design; 3-

Level factorial design; Factorial experiments with random factors

Course Outline

1. Simple comparative experiment (4 hours)
2. ANOVA and single factor experiment (8 hours)
3. Factorial design (8 hours)
4. 2 Factorial design (8 hours)
5. Blocking and confounding (4 hours)
6. 2-Level fractional factorial design (4 hours)
7. 3-Level factorial design (4 hours)
8. Factorial experiments with random factors (8 hours)
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535730 Advanced Dimensioning and Metrology 4(4-0-12)
Condition: Consent of the School

Uncertainties in measurements; Propagation of uncertainty; Errors in dimension
measurements; Error analysis; Reviews of geometric dimensioning and tolerancing; Linear
measurements, Angular measurements, Coordinate and form measurements; Measuring

tool calibration

Course Outline

1. Uncertainties in measurements (4 hours)
2. Propagation of uncertainty (4 hours)
3. Errors in dimension measurement (4 hours)
4. Errors analysis (4 hours)
5. Reviews of geometric dimensioning and tolerancing (12 hours)
6. Linear measurements (4 hours)
7. Angular measurements (4 hours)
8. Coordinate and form measurements (4 hours)
9. Measuring tool calibration (8 hours)
535731 Advanced Strength and Applied Stress Analysis 4(4-0-12)

Condition: Consent of the School

Basic concept of force, stress, strain, and displacement; Stress and Strain
transformation, Equilibrium and Compatibility; A review of the fundamental formulations
of stress, strain and deflection; Concepts from the theory of elasticity; Topics from
advanced mechanics of materials. Energy techniques in stress analysis; Strength, Failure

modes, and Design considerations; Experimental stress analysis

Course Outline

1. Basic concept of force, stress, strain, and displacement (4 hours)
2. Stress and Strain transformation, Equilibrium and Compatibility (4 hours)
3. A review of the fundamental formulations of stress, strain and deflection (8 hours)
4. Concepts from the theory of elasticity (4 hours)
5. Topics from advanced mechanics of materials (12 hours)
6. Energy techniques in stress analysis (8 hours)
7. Strength, Failure modes, and Design considerations (4 hours)
8. Experimental stress analysis (4 hours)
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535732 Finite Element Method for Manufacturing Engineering 4(4-0-12)
Condition: Consent of the School

Introduction to finite element method; One-dimensional problem, linear static
analysis; Two-dimensional problems; Finite Element modeling and solution techniques;
Three-dimensional problems; Application of finite element in solid mechanics, fluid

mechanics, thermal analysis, structural vibration and dynamics

Course Outline

1. Introduction to finite element method (4 hours)
2. One-dimensional problem, linear static analysis (4 hours)
3. Two-dimensional problems (4 hours)
4. Finite Element modeling and solution techniques (8 hours)
5. Three-dimensional problems (4 hours)
6. Application of finite element in solid mechanics (8 hours)
7. Fluid mechanics problem (4 hours)
8. Thermal analysis (4 hours)
9. Structural vibration and dynamics (8 hours)
535733 Advanced Computer Aided Engineering for Strength Analysis 4(4-0-12)

Condition: Consent of the School

Review basic concept of Finite Element Analysis procedure; Overview of
Computer Aided Engineering (CAE) as a tool to facilitate computer integrated strength
analysis; Advanced utilization of Computer Aided Engineering software packages with
topics covered include: strength and linear buckling analysis; Structural vibration analysis;
dynamic analysis of mechanism; Optimization design; introduction to non-linear analysis

problem

Course Outline

1. Review basic concept of Finite Element Analysis procedure (4 hours)
2. Overview of Computer Aided Engineering for strength analysis (4 hours)
3. Advanced utilization of Computer Aided Engineering software packages (4 hours)
4. Strength and linear buckling analysis (8 hours)
5. Structural vibration analysis (8 hours)
6. Dynamic analysis of mechanism (8 hours)
7. Optimization design (8 hours)
8. Introduction to non-linear analysis problem (4 hours)
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535734 Computational Fluid Dynamics for Manufacturing Engineering 4(4-0-12)
Condition: Consent of the School

Overview of Computational Fluid Dynamics (CFD); basic concepts of fluid flow and
governing equations of flow; introduction to numerical methods and solution of linear
equation systems; processes for CFD; numerical approximation schemes and solution
algorithms; various boundary conditions for flow problems; use of commercial software for

solving manufacturing engineering problems

Course Outline

1. Overview of Computational Fluid Dynamics (4 hours)
2. Basic concepts of fluid flow and governing equations of flow (4 hours)
3. Introduction to numerical methods and solution of linear equation systems (8 hours)
4. CFD based on finite volume method (4 hours)
5. Numerical approximation schemes and solution algorithms (4 hours)
6. Various boundary conditions for flow problems (4 hours)
7. Use of commercial software for solving manufacturing engineering problems (20 hours)

535735 Analysis of Heat and Mass Transfer 4(4-0-12)
Condition: Consent of the School

Concepts of heat and mass transfer; physics and governing equations; solving
problems with using analytical methods; solving problems with using numerical methods;
using computer software for analyzing heat and mass transfer problems: conduction,
convection, radiation, particles diffusion; interested problems of heat and mass transfer in

manufacturing processes

Course Outline

1. Concepts of heat and mass transfer (4 hours)
2. Physics and governing equations (4 hours)
3. Solving problems with using analytical methods (8 hours)
4. Solving problems with using numerical methods (8 hours)
5. Using computer software for analyzing heat and mass transfer problems
5.1 Conduction (6 hours)
5.2 Convection (6 hours)
5.3 Radiation (4 hours)
5.4 Particles diffusion (4 hours)
6. Interested problems of heat and mass transfer in manufacturing processes (4 hours)
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535736 Energy Conservation in Manufacturing Processing 4(4-0-12)
Condition: Consent of the School

Introduction to energy and energy usage; Energy conservation regulations and
energy management system; Electrical and thermal measuring devices; Measurement and
energy conservation such as electrical system, lighting system, motor, compressed air
system, water pump and fan, steam system, industrial furnace, heat recovery system,
cooling system and air conditioning system; Energy management reporting; Energy audit for

energy conservation potential, target setting and action plan

Course Outline

1. Introduction to energy and energy usage (4 hours)
2. Energy conservation regulations and energy management system (4 hours)
3. Electrical and thermal measuring devices (4 hours)
4. Measurement and energy conservation measure (24 hours)

Energy management reporting
5. Energy audit for energy conservation potential, (8 hours)

target setting and action plan

535737 Economic Analysis for Manufacturing Project 4(4-0-12)
Condition: Consent of the School

Study of economic analysis of Manufacturing project, Classifecation of cost,
Interest formula, Evaluating economic alternatives, Rate of return, Deperciation accounting,
Taxes, Inflation, Breakeven analysis, Sensitivity analysis, Replacement analysis, Estimating

effect of risk, and Uncertainty,Case study in Manufacturing Project Analysis

Course Outline

1. study of economic analysis of energy project (4 hours)
2. Classification of cost, Interest formula (4 hours)
3. Evaluating economic alternatives (6 hours)
4. Rate of retun (4 hours)
5. Depreciation accounting, taces (6 hours)
6. Inflation, breakeven anslysis (4 hours)
7. Sensitivity analysis (4 hours)
8. Replacement analysis (6 hours)
9. Estimating effect of risk and uncertainty (4 hours)
10. Case study in Manufacturing Project Analysis (6 hours)
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535738 Decision Making for Manufacturing 4(4-0-12)
Condition: Consent of the School

Concept of decision making in Engineering; Principles and theories related to
modeling for decision making; Applications of decision making models in solving
manufacturing problems; Decision making under uncertainty; Multiple criteria decision
making with consideration of engineering, economic and environmental factors; Ethics in

decision making

Course Outline

1. Comcept of decision making in Engineering (4 hours)
2. Principles and Theories related to modeling for decision making (8 hours)
3. Applicatons of decision making models in solving manufacturing problems (4 hours)
4. Decision making under uncertainty (12 hours)
5. Multiple criteria decision making (16 hours)
6. Ethics in decision making (4 hours)
535739 Special Problems in Advanced Design for Manufacturing | 4(4-0-12)

Condition: Consent of the School
Study of special problems in advanced design for manufacturing: case studies by

using advanced approaches to solve the problems or experiments

535740 Special Problems in Advanced Design for Manufacturing I 4(4-0-12)
Condition: Consent of the School
Study of special problems in advanced design for manufacturing: case studies by

using advanced approaches to solve the problems or experiments

535741 Advanced Technology in Design for Manufacturing | 4(4-0-12)
Condition: Consent of the School

Study of advanced technology or modern technology in design for manufacturing:
product design and development, manufacturing processes, test of production, production
control, machine control, Improvement of material properties, manufacturing process

management, design and analysis of others manufacturing systems
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535742 Advanced Technology in Design for Manufacturing I 4(4-0-12)
Condition: Consent of the School

Study of advanced technology or modern technology in design for manufacturing:
product design and development, manufacturing processes, test of production, production
control, machine control, Improvement of material properties, manufacturing process

management, design and analysis of others manufacturing systems

Elective Courses : Automation System
535751 Machine Vision for Manufacturing System 4(4-0-12)
Condition: Consent of the School

Introduction to Digital Images, Image Type and Image Files Type, Image Processing
and Image Analyzing Technology, Conection between Computer Vision and Machine Vision,

Design of Automate Machine Vision Systems, Use of Comercial Program in Machine Vision

Course Outline

1. Introduction to Digital Images (4 hours)
2. Image Type and Image Files Type (4 hours)
3. Image Processing Technology (8 hours)
4. Image Analyzing Technology (8 hours)
5. Computer Vision and Machine Vision (8 hours)
6. Design of Automate Machine Vision Systems (8 hours)
7. Comercial Machine Vision Program (8 hours)
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535752 Automated Manufacturing System Analysis 4(4-0-12)
Condition: Consent of the School

Study of Manufacturing Systems Principle, Type of Automated Machine,
Automated Manufacturing System Design, Analysis of Human Resource Using in Automated
Manufacturing System, Economic Analysis, Optimum Design of Automated Manufacturing

Systems

Course Outline

1. Study of Manufacturing Systems Principle (4 hours)
2. Type of Automated Machine (8 hours)
3. Automated Manufacturing System Design (12 hours)
4. Analysis of Human Resource (8 hours)
5. Economic Analysis (8 hours)
6. Optimum Design (8 hours)
535753 Industrial Sensor Technology 4(4-0-12)

Condition: Consent of the School
Introduction to Various Type of Sensors, Transistor Sensor, Digital Sensor, Data

Transmittion from Digital Sensor, Smart Sensor Standard, New Technology of Sensor

Course Outline

1. Introduction to Various Type of Sensors (12 hours)
2. Transistor Sensor (8 hours)
3. Digital Sensor (4 hours)
4. Data Transmittion from Digital Sensor (8 hours)
5. Smart Sensor Standard (8 hours)
6. New Technology of Sensor (8 hours)
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535754 Controller Technology 4(4-0-12)
Condition: Consent of the School

Introduction to Contoller for Automated Machine, Principle of PLC, Principle of
Micro Controller, Principle of Computer Controled, Input-Output of Computer Control,

Designe of Computer Controled Systems, New Technology for Controller

Course Outline

1. Introduction to Contoller (4 hours)
2. Principle of PLC (8 hours)
3. Principle of Micro Controller (12 hours)
4. Principle of Computer Controled (12 hours)
5. Input-Output of Computer Control (4 hours)
6. Designe of Computer Controled Systems (4 hours)
7. New Technology for Controller (4 hours)
535755 Drive Technology 4(4-0-12)

Condition: Consent of the School

Principle of Drive and Control, Review of Controled Theory using in Industry, Type
of Electrical Motors Drive, Speed and Position controlled of various type of Electrical
Motor, Type of Fluid Power Drive, Position and Speed controlled of fluid power Cylinder,
Design of Positioning and Speed Controled System

Course Outline

1. Principle of Drive and Control (4 hours)
2. Review of Controled Theory (16 hours)
3. Type of Electrical Motors Drive (4 hours)
4. Speed and Positon controlled of Electrical Motor (8 hours)
5. Fluid Power Drive (4 hours)
6. Position and Speed controlled of Cylinder (4 hours)
7. Design of Positioning and Speed Controled System (8 hours)
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535756 LabVIEW for Automation Systems 4(4-0-12)
Condition: Consent of the School

Introduction to Automation system. Basic LabVIEW programming, Data acquisition
theory, A/D and D/A, Measurements and control with LabVIEW, Integrated sensors,

actuators and LabVIEW for automation systems

Course Outline

1. Introduction to Automation system (4 hours)
2. Basic LabVIEW programming (16 hours)
3. Data acquisition theory, A/D and D/A converter (8 hours)
4. Measurement and control with LabVIEW (8 hours)
5. LabVIEW for automation systems (12 hours)
535757 Introduction to Robotics 4(4-0-12)

Condition: Consent of the School

History and application of robots, robot configurations including mobile robots,
spatial descriptions and transformations, forward and inverse manipulator kinematics, task
and trajectory planning, simulation and off-line programming, advanced topics in robotic

research, individual project

Course Outline

1. History and applications of robots, robot configurations (4 hours)
2. Spatial descriptions and transformations of objects in 3-D (8 hours)
3. Forward Kinematics of manipulator (4 hours)
4. Inverse kinematics of manipulator (4 hours)
5. Task and trajectory programming (4 hours)
6. Robot simulation programming (12 hours)
7. Advanced topics in robotic research (8 hours)
8. Individual project (4 hours)
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535758 Advanced Technology in Automated Manufacturing System 4(4-0-12)
Condition: Consent of the School

This course introduced new technology using in Industrial Automation System,
New Sensor Technology, New Technology in Data Communication, New Technology for
Controller, New Technology for Actuators, New Technology for Industrial Automation

Systems, Project Report and Presentation Required

Course Outline

1. Introduced (4 hours)
2. New Sensor Technology (8 hours)
3. New Technology in Data Communication (8 hours)
4. New Technology for Controller (8 hours)
5. New Technology for Actuators (8 hours)
6. New Technology for Industrial Automation Systems (8 hours)
7. Project Presentation (4 hours)
535759 Advanced Computer-Aided Design and Engineering 4(4-0-12)

Condition: Consent of the School

Learning advanced applications of Computer Aided Design (CAD) in the
manufacturing engineering. Topics include the applications of CAD in assembly analysis,
tolerance analysis/stack-up validation, dynamic motion simulation/analysis, and design

optimization, Case study

Course Outline

1. Introduction to CAD/CAE (8 hours)
2. Assembly analysis (8 hours)
3. Tolerance analysis/stack-up validation (8 hours)
4. Dynamic motion simulation/analysis (8 hours)
5. Design optimization (8 hours)
6. Case study (8 hours)
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535760 Advanced Computer-Aided Design and Manufacturing 4(4-0-12)
Condition: Consent of the School

Learning advanced applications of Computer Aided Design (CAD) in the
manufacturing engineering. Topics include the applications of CAD in tolerance
analysis/stack-up validation, techniques to use to help reduce the process steps and time
for increasing efficiency. Modeling analysis and to solve problem during process. Case

study

Course Outline

1. Introduction to CAD/CAM (8 hours)
2. Tolerance analysis/stack-up validation (8 hours)
3. Techniques to use to help reduce the process steps and time (12 hours)
4. Modeling analysis and to solve problem during process (12 hours)
5. Case study (8 hours)
535761 Advanced Computer-Aided Manufacturing Applications 4(4-0-12)

Condition: Consent of the School

Furthers the student's knowledge of Computer Numerical Control (CNC) using
CAM software for programming parts requiring machining in 3 dimensions. Topics include
defining alternate coordinate systems to assist in complex geometry creation, surface
modelling and machining, fourth axis contouring and fourth and fifth axis positioning. Case

Study

Course Outline

1. Programming by CNC/CAM software for 3 dimensions parts (8 hours)
2. Alternate coordinate systems to assist in complex geometry creation (12 hours)
3. Surface modelling and machining (8 hours)
4. Fourth axis contouring and fourth and fifth axis positioning (12 hours)
5. Case study (8 hours)
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535762 Computer Integrated Manufacturing for Robotics 4(4-0-12)
Condition: Consent of the School

Study the use of a microcomputer based CAD/ CAM system. Programming the
operation of CNC machine tools using the manual and computer assisted methods. Also
investigates the integration of computer aided design and manufacturing. Case study and

project presentation

Course Outline

1. Microcomputer based CAD/ CAM system (12 hours)
2. CNC Programming using the manual and computer assisted methods (12 hours)
3. Integration of computer aided design and manufacturing (12 hours)
4. Case study (8 hours)
5. Project presentation (4 hours)
535763 Industrial Control System Design and Application 4(4-0-12)

Prerequisite: 535602 Industrial Control Theory
Analysis, computer-aided design and implementation of practical control systems;
introduction to state space and digital control; laboratory sessions on data acquisition,

system identification, analog and digital controllers

Course Outline

1. Introduction to System Dynamics (4 hours)
2. Classical Control Methodology (4 hours)
3. Analysis, computer-aided design and implementation of practical control systems (8 hours)
4. Introduction to Digital Control (4 hours)
5. Modern Control Methodology (4 hours)
6. Laboratory sessions on data acquisition (10 hours)
7. Frequency Response Analysis (4 hours)
8. System Identification (10 hours)
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535764 Advanced Control Systems 3(3-0-9)
Prerequisite: 535602 Indestrial Control Theory

Digital control, sampling theorem, closed-loop pulse transfer functions, stability in
the z-plane, compensator design, controlling nonlinear systems, extended linearization,
feedback linearization, discontinuous control, adaptive control, gain scheduling, parameter
estimation, MRA control, stability of adaptive control algorithms, intelligent control, machine

intellicence, FLC, NNC, GA in control design

Course Outline

1. Digital control (9 hours)
2. Controlling nonlinear systems (9 hours)
3. Adaptive control (9 hours)
4. Intelligent control (9 hours)
535771 Special Problems in Advanced Automation System | 4(4-0-12)

Condition: Consent of the School
Study of special problems in advanced automation system: case studies by using

advanced approaches to solve the problems or experiments

535772 Special Problems in Advanced Automation System || 4(4-0-12)
Condition: Consent of the School
Study of special problems in advanced automation system: case studies by using

advanced approaches to solve the problems or experiments

535773 Advanced Technology in Automation System | 4(4-0-12)
Condition: Consent of the School

Study of advanced technology or modern technology in automation machine:
automatic machine design and control, automation system design, using computer-aided
process planning, computer-aided manufacturing, computer-aided design, or others

automatic manufacturing technology
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535774 Advanced Technology in Automation System II 4(4-0-12)
Condition: Consent of the School

Study of advanced technology or modern technology in automation machine:
automatic machine design and control, automation system design, using computer-aided
process planning, computer-aided manufacturing, computer-aided design, or others

automatic manufacturing technology

535781 Linear Programming 4(4-0-12)
Condition: Consent of the School

Introduction to modeling and optimization of linear problems; Optimization of
linear systems and applications; Mathematical model design; Simplex method; Duality and

sensitivity analysis; Transportation and network flow problems

Course Outline

1. Introduction to modeling and optimization of linear problems (4 hours)
2. Optimization of linear systems and applications (8 hours)
3. Mathematical model design (8 hours)
4. Simplex method (10 hours)
5. Duality and sensitivity analysis (10 hours)
6. Transportation and network flow problems (8 hours)
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535782 Advanced Mathematics for Manufacturing Engineering 4(4-0-12)
Condition: Consent of the School

Ordinary Differential Equation, Series Solution of Differential Equation, Vector
Calculus Divergent, Gradient, Curl, Partial Differential Equation, Heat Equation, Wave
Equation, Solution by Fourier Series, Complex Analysis, Cauchy-Riemann Equation,

Conformal Mapping, Solution to Potential equation

Course Outline

1. Differential equation and its solution by power series method, (12 hours)
Special series such as Bessel's and Legendre functions,Sturm-Louisville equation

2. Vector calculus, divergent,gradient and curt in various coordinate system, (12 hours)
Directional derivative

3. Partial differential equations in engineering physics, solution strategy by the (12 hours)
Method of separation of separation of variables, Fourier series and its applications

4. Complex analysis, Analytic Function, Cauchy-Rieman equation, Conformal (12 hours)

mapping,Solution to potential equation

535783 Advanced Numerical Method for Manufacturing Engineering 4(4-0-12)
Condition: Consent of the School
Finite difference method, Numerical solutions for ordinary differential equation,

Numerical solution for partial differential equations, Optimization

Course Outline

1. Finite difference method (4 hours)
2. Ordinaray differential equation: Initial-value Problem (6 hours)
3. Ordinary differential equation: Boundary-value Problem (6 hours)
4. Elliptic partial differential equation: The diffusion equation (8 hours)
5. Parabolic partial differential equation : The diffusion equation (8 hours)
6. Hyperbolic partial differential equation: The convection equation (8 hours)
7. Optimization (8 hours)
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535784 Optimization for Manufacturing Engineering 4(4-0-12)
Condition: Consent of the School

Study of mathematical method to increase effectiveness and efficiency of the
system, study of method that able to analyze ways to improve components in the system,
the studied system can be linear and non-linear system, parametric and dynamics design

optimization

Course Outline

1. Introduction to optimization (8 hours)
2. Lagrange multiplier (8 hours)
3. Linear programming (8 hours)
4. Non-linear programming (8 hours)
5. Parametric and dynamics design optimization (8 hours)
6. Case study (8 hours)

Cooperative Education
521901 Graduate Cooperative Education for Agricultural and Food Engineers 8 Credits
Condition: Consent of the School

The student is required to work as a full time staff at a firm for a period of one
trimester. The student selects the firm by the consent of the school. An engineering
project will be selected and implemented by the student, who is responsible for both the
full time job and the engineering project assignments. The project must be agreed upon
by the graduate cooperative education advisor and the firm. Upon the complete of the
project, the student will submit a report and give a presentation to the firm and the
academic staff for evaluation. The performance of the student is evaluated by both

academic advisor and job supervisor.
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524898 Graduate Cooperative Education for Chemical Engineers 6 Credits
Condition: Consent of the School

Students will have to go to practice academic or profession job full time as a
temporary full time employee at the workplace for a cooperative semester approved by
the School. Before going to the cooperative education, students will choose the project
and obtain the project approval from the cooperative education advisors and workplace.
The project must relate to chemical engineering; for example, chemical engineering
processes, process and product development, data collection and analysis, design and
planning of chemical engineering project. At the end of the cooperative education period,
students will have to submit the report and give the presentation in front of cooperative
education advisor and job supervisor for evaluation. Cooperative education advisor and

job supervisor will give the evaluation based on the performance, report and presentation

525900 Graduate Cooperative Education for Mechanical Engineers 8 Credits
Condition: Consent of the School

The student is required to work as a full time staff at a firm for a period of one
trimester. The student selects the firm by the consent of the school. An engineering
project will be selected and implemented by the student, who is responsible for both the
full time job and the engineering project assignments. The project must be agreed upon
by the graduate cooperative education advisor and the firm. Upon the complete of the
project, the student will submit a report and give a presentation to the firm and the
academic staff for evaluation. The performance of the student is evaluated by both

academic advisor and job supervisor.

535791 Graduate Cooperative Education for Manufacturing Engineers 8 Credits
Condition: Consent of the School

The student is required to work as a full time staff at a firm for a period of one
trimester. The student selects the firm by the consent of the school. An engineering
project will be selected and implemented by the student, who is responsible for both the
full time job and the engineering project assignments. The project must be agreed upon
by the graduate cooperative education advisor and the firm. Upon the complete of the
project, the student will submit a report and give a presentation to the firm and the
academic staff for evaluation. The performance of the student is evaluated by both

academic advisor and job supervisor
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Thesis Courses
572701 Master Thesis Scheme Al 45 Credits
Condition: Consent of the School

Original research work leading to the preparation of a master thesis in the

fulfillment of the requirement for the master degree. (Research work with thesis option)

572700 Master Thesis Scheme A2 21 Credits
Condition: Consent of the School
Original research work leading to the preparation of a master thesis in the partial

fulfillment of the requirement for the master degree. (Course work with thesis option)

572801 Doctoral Thesis Scheme 1.1 60 Credits
Condition: Consent of the School
Original research work leading to the preparation of a doctoral thesis in the

fulfillment of the requirement for the doctoral degree. (Research work with thesis option)

572800 Doctoral Thesis Scheme 2.1 45 Credits
Condition: Consent of the School

Original research work leading to the preparation of a doctoral thesis in the partial
fulfillment of the requirement for the doctoral degree. (Course work with thesis option for

master degree holders)

572802 Doctoral Thesis Scheme 2.2 94 Credits
Condition: Consent of the School

Original research work leading to the preparation of a doctoral thesis in the partial
fulfillment of the requirement for the doctoral degree. (Course work with thesis option for

honor bachelor degree holders)
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2534 - 2537 Deputy Head of Chemical Engineering Department,
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2534 Associate Professor, Department of Chemical
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2533 JSPS Research Fellowship, Tokyo University of
Agriculture and Technology, Japan.

2531 Assistant Professor, Department of Chemical Engineering,
KMITT.

2530 JSPS Research Fellowship, University of Tokyo, Japan.

2525 - 2529  Research Assistant, Mineral Processing Section, The
Pennsylvania State University.

2524 — 2525 Lecturer at KMITT.

2521 - 2523 Recipient of Colombo Plan Scholarship for master
degree study, The University of Adelaide, South
Australia.

2520 Lecturer, Department of Chemical Engineering, King
Mongkut’s Institute of Technology, Thonburi (KMITT).

2519 - 2520 Shift Engineer, Bangkok Carbide Co., Samutsakorn

Province, Thailand.
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The Korean Journal of Chemical Engineering, 23, 1046-1054,
2006.

P. Luangkiattikhun, C. Tangsathitkulchai, and
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different burn-off and its analysis using a cluster model”, The
Korean Journal of Chemical Engineering, 25, 825-832, 2008.
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Junpirom, and C. Tangsathitkulchai, “Pore size distribution of
carbon with different probe molecules”, Engineering Journal,
14(3), 45-56, 2010.
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2011.

P.Weerachanchai, C. Tangsathitkulchai, and
M.Tangsathitkulchai, “Effect of reaction conditions on the
catalytic esterification of bio-oil”, Korean Journal of Chemical
Engineering, 29(2), 182-189, 2012.
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Chemical Engineering Science, 69(1), 472-482, 2012.
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C. Tangsathitkulchai, S. Junpirom and J. Katesa, ‘Comparison of
kinetic kodels for CO, gasification of coconut-shell chars:
Carbonization temperature effects on char reactivity and
porous properties of produced activated carbons”, Engineering
Journal, 17(1), 13-28, 2013.
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2013.
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Engineering, Volume 2014, Article ID 986719, 10 pages.

A-8



N17T9UEDU:

524202
524331
524332
524381
524382
524481
524482
524718
524695
524696
524697
524893

20.

21.

22.

ume.2

Phadungbut, V.T. Neuyen, D.D. Do, D. Nicholson and C.
Tangsathitkulchai, “On the phase transition in a monolayer
adsorbed on graphite at temperatures below the 2D-critical
temperature”, Molecular Simulation, 1-9, 2014,

online: http://dx.doi.org/10.1080/08927022.2014.958152

P. Phadungbut, D.D. Do, D. Nicholson and C. Tangsathitkulchai,

“On the phase transition of argon adsorption in an open end
slit pore-Effects of temperature and pore size”, Chemical
Engineering Science, 126, 257-266, 2015.

P. Phadungbut, C. Fan, D.D. Do, D. Nicholsona and
C.Tangsathitkulchai, “Determination of absolute adsorption
for argon on flat surfaces under sub- and supercritical
conditions” Colloids and Surfaces A: Physicochemical and

Engineering Aspects, 480, 19-27, 2015.

ﬂi%U’JUﬂ’ﬁE\Iaﬁm"lﬂ’qmﬁﬂﬂﬂiiﬂJLﬂ‘ﬁ

nsvihausarn1seeniuuaunIallunszuITng 1

ﬂ?i‘ﬁ'}\‘ﬂuua%ﬂ’ﬁ’e)’e]ﬂLLUUQUﬂﬁﬂﬂ‘Uﬂi%U’Jiﬂ’ﬁ 2

UUANITIAmNIsuall 1

UURNTIMmINSIIAL 2

UURNTIMmINssaAl 3

1ASIUIAINTTULAL]

NITUIUNINAFUENS

dununserulundnen 1

dununseruiugndnen 2

dununseaulunafAne 3

nsAnwdeymiitey

A-9


http://dx.doi.org/10.1080/08927022.2014.958152

ume.2

LUUUSEINEIUAD

¥ {UeAansnansd as.dszAnd 1aalesu

a

msﬁnm/@m’aqm: Ph.D. (Food Science), Rutgers, the State University of New Jersey, US.A,, 2544

M.S. (Packaging), Michigan State University, U.S.A., 2540

WU, (WAlUlaENTUTTY), IInendenuasAmans, 2535
aundedagiu: Wnthav v imnssunens §1ndvimnssumans

Usgdansvineu: 2554 — Jaqtu WA I IMINTTUN YT
dinynienssuaans uninerdemaluladasus
2544 - Jaqtu 919138U5 AV IVIIAINTIUN AT
dinynienssuaans uninendemaluladasus
2541 - 2544 Graduate assistant, Center for Advance Food Technology
Rutgers, the State University of New Jersey, USA.

NAITUNIIVING /NAUIDY
Auavsuavansvas
L) dseénd 18ad3Te5u uarundng a¥aduide, 2509, “Tsunsuduniielfoanuuuussgiusiuuss
U3381MA wazyhwgengmsiusnudmiundasueiinuaznaldl
(Computational Software for the Designing of Modified Atmosphere Packaging Used for Fresh or
Precut Vegetables and Fruits) (1Uswnsu M.A.P. Design)”, Laﬂmiﬂszﬂauﬁwaué’qsﬁaaﬂaamﬁw%‘ LavAN

v9 a9, 121623, nsunindaumslayen nsgnsrewidad

Publications and Presentations

v a a _ aa

L] Ssednd dedsledu 2551, anulwesuvaunisnsmelavesiivnadiilugensiuas MAP DESIGN
AaN15YIUI8918N SN USNBIUTEARRA lUUTIYA e USULAIUTTEINIA, N15UTEYLIYINITALIAY
FnsTa INwAsURSUsEIMAlNY AR 9 Usesnd 2551, 31 unsAu-1 NUAN9S, Tsausy Bumisea wads,
\Weall.

[] Lertsiriyothin, W. (2008). Effect of Produce Respiration Models Used in the MAP DESIGN®
Software on the Shelf Life Simulation, Proceeding of the International Association of
Packaging Research Institutes (IAPRI), June 8-12, The Miracle Grand Convention Hotel,
Bangkok, Thailand.
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399-403.
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