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1.1 AY1UAU $u 9 whedn Ussnausae

081101 mwilmeiitensdoans 3(3-0-6)
(Thai for Communication)

081102 nwdsnguluiiauszaniu 3(2-2-5)
(English for Everyday Use)

081 103  MIWALNINYENEDINGY 3(2-2-5)

(English Skills Development)

a L - | ° % ' | a o a 7
1.2 A1UsAULann  wulidtesnin 9 vein Waglfdensieivianndia
3 negafdn nquaglitesndn 3 viiein deluil

121 ngsivaysemaniuazdanAans

082101  wywdriuAay 3(3-0-6)
(Man and Art)

082102  uywdiuNsas 19T 3(3-0-6)
(Man and Creativity)

082103  Uswgiudiin 3(3-0-6)
(Philosophy and Life)

082104  enswssalan 3(3-0-6)
(World Civilization)

082 105 ®enswssalve 3(3-0-6)
(Thai Civilization)

082106 Aavzanlnenssululsynnauedeu 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082107  @UTBOMIWANTIN 3(3-0-6)
(Meditation for Self-Development)

082 108  AaUyiuTmusssunansiiu 3(3-0-6)
(Art and Visual Culture)

082109 aum3IINY 3(3-0-6)
(Music Appreciation)

082110  AaUzmssiiduTinuazvhnuegadugy 3(3-0-6)

(Art of Living and Working for Happiness)



083 101

083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

084 106

084 107

084 108
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uywdiUAsndon

(Man and His Environment)
Feimeniiuanywedaniug

(Psychology and Human Relations)
RANNTIANTT

(Principles of Management)
Aunfnen

(Sport Education)

m3dles MaunAseauiATgNalve
(Thai Politics, Government and Economy)
Aavznsuandluodeu

(Performing Arts in ASEAN)

A TansTsuedey

(Aspects of ASEAN Culture)
TansTsunusToNT

(ASEAN Music Culture)

NI InoY19a5 e TIA

(Creative Living)
AvnssuiioTinadsessn

(Activities for a Creative Life)
Uszaun1salunune

(International Experience)
naniAswgRaneLiesiun e A
(Sufficiency Economy and Social Development)

122 nguiviAvenmansiuadinaans
MNSLNOAYNN

(Food for Health)

FUINEDN LR UATNG 1

(Environment, Pollution and Energy) .
paNfimes wAluladasaumALazn1saeans

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)

ARAMERSLaLED R LT InUsES Iy

(Mathematics and Statistics in Everyday Life)
Tanuamaluladuasuinnssu

(World of Technology and Innovation)
Inenemans wasmaluladlulssnauendeu
(Science and Technology in ASEAN Community)
nasnuluedey

(Energy in ASEAN)

Tanuagmsenans

(Earth and Astronomy)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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085101  Aathnsadeassd 3(1-4-4)
(Creative Silpakorn)

1.3 FAnwmAUnAmualneaueIY Subitesnit 12 wiein
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1.3.1 39109AU WU 6 e

600 101 nwdanguAeasdmsUInemaniUsvend 3(3-0-6)
(Communicative English for Applied Science)
600 102 nmwdngumatiad miuInemansUsegnd 3(3-0-6)

(Technical English for Applied Science)

132 3vuden  wliitiesnin 6 wilein lnedenanngein

soluil .

600 111 waluladazonuazdunndo 3(3-0-6)
(Clean Technology and Environment)

600 112 wnsAviadIeUszaniu 3(3-0-6)
(Food and Life Style)

600 113 Aauznsnnsstin 3(3-0-6)

(Art of Living)

600 114 wiAlulagansaumakaynsussendreuiinnes 3(2-3-4)
FmsumaITeRues
(Information Technology and Computer
Applications for Food Research)

600 115 wAllagTanmiuAmunIngIn 3(3-0-6)
(Biotechnology and Life Quality)

600 116 amzguriunsian 3(3-0-6)
(Leadership and Development)

600 117  WaWUMALAWIAR BN UTIR 3(3-0-6)
(Energy and Environment for Life)

600 118 N msUTInUsEITIU 3(3-0-6)
(Business for Everyday Life)

600 119 T uezmulaonsy 3(3-0-6)
(Electricity and Safety)

600 120  MIMAALAZNTRUY 3(3-0-6)
(Marketing and Finance)

600 121 wialuladiedevnauaznsdeans 3(3-0-6)

(Network Technology and Communication)
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2. UHIAIVURNTE swanlliitfesndin 113 wiein Ussneudae

21 ﬂ’sj:s.ﬁ?ﬂﬁug’maﬂj’ﬁlw MU 36 MUwAR Usynaunie

511104  ueaRdadwmIUImNng 1 3(3-0-6)
(Calculus for Engineers )

511105  ueaRdadmsuiemng 2 3(3-0-6)
(Calculus for Engineers 1I)

513101 ndiviald 1 3(3-06)
(General Chemistry )

513102 ailvialy 2 3(3-0-6)
(General Chemistry )

513103  UfuRmswaiivaly 1 1(0-3-0)
(General Chemistry Laboratory 1)

513104 Uil 2 1(0-3-0)
(General Chemistry Laboratory )

514101 WaAndmil 1 3(3-0-6)
(General Physics 1)

514102 Wandmll 2 3(3-0-6)
(General Physics I

514103 UURnsilandvily 1 1(0-3-0)
(General Physics Laboratory 1)

514 104 UuRnsiandvialy 2 1(0-3-0)
(General Physics Laboratory 1I) .

611171 Angnsuagdemnssuianduaslewy 21-3-2)

(Introduction to Computational Materials
Science and Engineering)

611361  nsdamsaaaeasielugnamngsy 3(3-0-6)
(Safety Management in Industries)

614 201  WeuwuuirmNTsy 3(2-3-0)
(Engineering Drawing)

615112  ParmansIFnT 3(3-0-6)
(Engineering Mechanics)

620 101  Janiemnss 3(3-0-6)

(Engineering Materials)



611 201

611 202

611 203

611 204

611 205

611 206

611 207

611 211

611 212

611 213

611 301

611 302

611 303

611 304

611 311

611 312

611 313

611 314

611 321

611 322
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2.2 nfjuaﬂﬂﬁs‘lﬁ"u I 69 MUwAR Usynaunie

gavmarmansdmiuimnsnssuiunsed 1 3(3-0-6)
(Thermodynamics for Chemical Process Engineers 1)
MANUAZNISAIUIUVNMNTINNTZUIUNSLAT] 3(3-0-6)
(Chemical Process Engineering Principles and Calculations)

U AseueilugnanyvnssunssuIun el 4(4-0-8)
(Chemical Reactions in Chemical Process Industries)
FBmsmsedamanidmsuimnnssuiumaad 3(3-0-6)
(Mathematical Methods for Chemical Process Engineers)
gavmarmansdmiuimnsnssuunsed 2 3(3-0-6)
(Thermodynamics for Chemical Process Engineers Il)
myanemlLIugy 2(2-0-4)
(Momentum Transfer)

IaunaraRsiedlwarnseeniuuUnal 3(3-0-6)
(Chemical Kinetics and Reactor Design)
nandewurofineimwediwes 2(2-0-4)
(Basic Principles of Polymer Science)
nsigaliendnunivemedues 1 2(2-0-4)
(Polymer Characterization 1)

UJURMAInemswedwes 1(0-3-0)
(Polymer Science Laboratory 1)

MInnEmALS o 2(2-0-9)
(Heat Transfer)

M3EEMING 3(3-0-6)
(Mass Transfer)

U UTANMSImnssunssuunsell 1 1(0-3-0)
(Chemical Process Engineering Laboratory 1)
UURmAmnssunsguumsedl 2 1(0-3-0)
(Chemical Process Engineering Laboratory 1)
msfigatiendnuaivemedises 2 3(3-0-6)
(Polymer Characterization II)

U{URmMAInemswedwes 2 1(0-3-0)
(Polymer Science Laboratory 1)

ANTIRULATNANERN 2(2-0-4)
(Plastic Additives)

mMIduATEinedwes 3(3-0-6)
(Polymer Synthesis) y
IensElAaENSTUINNALTUNeA D 3(3-0-6)
(Rheology and Polymer Processing)
UuRmsnszuunmstugUuasvndeunedue’ 1(0-3-0)

(Polymer Processing and Testing Laboratory)
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611331 wialdladdulouazdme 2(2-0-4)
(Fiber and Textile Technology)

611332  nfluazwaluladuosens 2(2-0-0)
(Rubber Chemistry and Technology)

611341  audRveomediues 3(3-0-6)
(Properties of Polymers)

611451  pszviumseillugeamnssaitlngied 3(3-0-6)
(Chemical Processes in Petrochemical Industries)

611452  mIvenLuUNITTUIUNSATILaZl s 3(3-0-6)
(Chemical Process and Plant Design)

611461  mUsendldmnuminenduazadfidmsu 3(3-0-6)
AmnsnszvIumsiall

(Applications of Probability and Statistics for
Chemical Process Engineers)

611462  ASHEAMARTIFNTINLAENTIATIENLATINTG 3(3-0-6)
(Engineering Economics and Project Analysis)

611471 MeAnwIlssURREMNT Y 1(0-3-0)
(Industrial Plant Studies)

611491  dunn 1(1-0-2)
(Seminar)

611492 TasAdemuAuuzidmiutindnwitlngad 1 1%0-3-0)
(Directed Research Project for Petrochemistry Students 1)

611493 lassmAdemumuuzidmiuindnullnned 2 200-6-0)
(Directed Research Project for Petrochemistry Students 1)

23 n?‘iaﬁﬂﬂlﬁaﬂ Funllsideunin 8 weie Teedenanseivseluil

363215  MI0ONLUUUTIY T E319aT56 3(2-2-5)
(Creative Package Design)

511206  ARIAFERSIFINTIY 3(3-0-6)
(Engineering Mathematics)

611221  wedwesAudwIndew 3(3-0-6)
(Polymer with Environment)

611271 WANVALNY 3(3-0-6)
(Renewable Energy)

611272  Msgansanmne 22-0-4)

(Information Literacy)

wnew  * indnwimnausessmgidaulaglifumhefesududumivemangns




611 305

611 306

611 315

611 316

611 317

611 323

611 342

611 343

611 351

611 352

611 353

611 371

611 372

611 373

611 401

611 402

611 403

611411

611412
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uﬁmmzmiﬁ'mmwﬁmﬂiimizmumimﬁﬁﬂzuqq 3(3-0-6)
(Advanced Chemical Process Engineering

Principles and Calculations)
sesdledaitugulugaavnssunssuiumsiadl 3(3-0-6)
(Basic Measuring Instruments in Chemical

Process Industries)

wodmesTnmmowu 3(3-0-6)
(Introduction to Biopolymers) .,
Tanpeumednsvauuluve Mo Uawiu 22-0-9)
(Introduction to Polymer Nanocomposites)
welulagnsdsuudasvaglaa 202-0-4)
(Starch and Cellulose Conversion Technology)
nodweshivilewiu 2(2-0-4)
(Introduction to Conducting Polymers)

PEARBEALAY AR EINeI)NA 3(3-0-6)
(Colloids and Interfaces) .
Tandmsuwelulagndanuiasdwindey 3(3-0-6)
(Materials for Energy and Environmental Technologies)
guanvnsaumldnseuunsed 1 3(3-0-6)
(Chemical Process Industries 1)

guanvnsIuldnseuIuNSeAl 2 3(3-0-6)
(Chemical Process Industries 1)

wllvanITUIM IS AzeN 3(3-0-6)
(Chemistry of Catalytic Processes)

illgmanvingsu 202-0-4)
(Industrial Chemistry)

wielulaginszuiumsed 3(3-0-6)
(Chemical Process Technology) .
nsflnnulugeamnTsy 1 (sitioenin 240 )
(Industrial Training)
myaneilagsuleuiswwaulugnamngsy 3(3-0-6)
AsEUIMTAL

(Numerical Method Analysis in Chemical Process Industries)
wiAlulagUlnsideu 3(3-0-6)
(Petroleum Technology)

UftiANswmeluladUlnsden 1(0-3-0)
(Petroleum Technology Laboratory)

GG GHEE TGN 3(3-0-6)
(High Performance Polymers)
msvsvgndldreniumeslumiimnssuian 3(2-2-5)

(Computer Applications in Materials Engineering)



611413

611 414

611 415

611 416

611 417

611 421

611 422

611423

611 424

611 425

611431

611 432

611 433

611 453

611 454

611 455

611 456

611 457

611 463
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YenPounadn 3(3-0-6)
(Composite Materials)

Haduneanediues 2(2-0-4)
(Functional Polymers)

ussyiasilawiy 3(3-0-6)
(Introduction to Packaging)

F@ndwedwesilowu 3(3-0-6)
(Introduction to Polymer Physics)
nMsupnaaevemoAmDS WAy YIlVineAues 2(2-0-0)
weslowu

(Introduction to Polymer Degradation and Stabilization)
welulagnsdawatain 2(2-0-0)
(Injection Molding Technology)

Inensuasalulad msiedeuia 2(2-0-4)
(Coating Science and Technology)
weluladnsdeuuiuiaynm 2(2-0-4)
(Adhesion and Adhesives Technology)

NedwesTINsuImd 2(2-0-4)
(Biomedical Polymers)
wialulagnstugulassessgAunluiaens 3(3-0-6)

Usgndldlugrenvinssutiesieiuaz oo’
(Nanostructure Fabrication Technology and
Applications in Petrochemical and Polymer Industries)

wieluladvosens 2(2-0-4)
(Rubber Technology)

rilAuazmMying 2(2-0-4)
(Color Chemistry and Measurement)
walula8msdouduwaynisiam 3(3-0-6)
(Dyeing and Printing Technology)
MsdenianuaNIeNWUUTIMmNTTL 3(3-0-6)
(Materials Selection and Engineering Design)

ATTUIUMTUEN 3(3-0-6)

(Separation Processes)
warnansvensTUIUNHarMseuANiueRa NSy 3(3-0-6)
NSEUINSAL]

(Process Dynamics and Control in Chemical Process Industries)

ANSPBALUUKAL NI NAD I AN 3(2-2-5)
(Mold Design and Simulation)
mssenuuumMenadmivgunsallunseuIunsell 3(3-0-6)

(Mechanical Design for Chemical Process Equipment)
miﬂ“ﬂmﬁﬂﬂmsmﬁmmﬂuqmamﬂﬁmﬂﬁzmumimﬁ 3(3-0-6)
(Organization and Management in Chemical Process Industries)



611 464

611 472

611 473

611 474

611 475

611 481

611 482

618 120

618 121

620 203

620 211

620 221

620 311

620 341

620 351

620 352

620 381

620 383

620 421
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NTUIMITNITAA

(Marketing Management)

Wemdaasmswnlval

(Fuel and Combustion)
Sewrmamemndlasafivazmeluladwedwes 1
(Selected Topics in Petrochemistry and Polymer
Technology 1)
Sowawnwzmnstlniedlazmelulagwediues 2
(Selected Topics in Petrochemistry and Polymer
Technology )
Sewrmamemdlasadilazmaluladnedues 3
(Selected Topics in Petrochemistry and Polymer
Technology Ill)

ITUANEANSTIND

(Business Economics) .
naduduszneunsuagnsBusugsne
(Entrepreneurship and Venture Initiation)
Aennssulwiiiugu

(Fundamental of Electrical Engineering)
fuRmsImnssulviiugu

(Fundamental of Electrical Engineering Laboratory)
nareansvesian

(Mechanics of Materials)
Anenmslagdmnssuesiing

(Ceramics Science and Engineering)
Tavizuazlavigne

(Metals and Alloys)

NSEUILMTNAAT NG

(Ceramics Processing)

MSIANSNTFUIUNITTIND

(Business Process Management)
weluladszaulilasuazunly
(Microscale/Nanoscale Technology)
Tansyauuly

(Nanoscale Materials)
ﬂ'ﬁE]E]ﬂLLUULLa?‘»ﬂ'ﬁ’QJLﬂiqgﬁﬂq‘iﬂﬂﬁ@ﬂ‘ﬂ’]ﬁﬂ’]ﬂiiu
(Design and Analysis of Engineering Experiments)
MsUseRvguazdnsng

(Inventions and Patents)
nsfanTauLaznseiy

(Corrosion and Protection)

3(3-0-6)

3(3-0-6)

2(2-0-4)

22-0-4)

2(2-0-4)

22-0-4)

22-0-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)

22-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

22-0-4)

3(3-0-6)



620 422

620 441

620 442

620 443

620 444

620 445

620 481
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TaveIneasmennrazLadl

(Physical and Chemical Metallurgy)

wENMINSENERNNEREYINTsHlneT I

(Principles of Total Productivity Improvement)

mMsdnn1sRunmlag T

(Total Quality Management)

MINNUHLLAEAIUANNSNERETE Ll

(Modem Production Planning and Control)
nanmMsidadenasUulsEnuUsEnaums
(Principles of Factory Diagnosis and Improvement)
Ul

(Plant Layout Improvement)

TanTanmsunng

(Biomedical Materials)

a =l = o v ' ' ~
3. NUINIVLADNLET Funllsitesnin 6 midein
‘Lw,aaﬂﬂnmlmmﬂwﬂiwmm FidesoulumivedeRaling welvfideaeu

114111/1’13‘1/18’168814 IﬂEJVLG]i‘Uﬂ'J’]llmu‘UE]Ui]']ﬂﬂm"’ﬂiﬁJﬂqi‘infﬂ’W"]iL!”"’I unAnwIRenAnY
5’1&13“071‘14ﬂall'm’]La’EJﬂ“ZJ?N‘WSﬂWJAU’]LQW%;AU’ENHTUWTUW W G]ENU']lUﬂﬂﬂ'ﬁuﬂULﬂﬁEJGL‘UﬂalD?ﬂ

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

22-0-4)

2(2-0-4)
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wnumMsAnwvdngasauIvitinsialiuasiaawadiues

U9 1 memsAne™ 1

Ve FovwAim FUIUNIEAA
081 102 | awdinguludisuszdniu 3(2-2-5)
511104 | wupagdadmiuimng 1 3(3-0-6)
513101 | wndivily 1 3(3-0-6)
513103 | UjtRnsiedivialy 1 1(0-3-0)
514101 | Wandvilu 1 3(3-0-6)
514103 | UfTRnsiAndly 1 1(0-3-0)
611 171 3‘1/|&nmiLLaﬁmﬂsiﬁa@L%m'wmmﬁaaﬁu 2(1-3-2)
.................... deduidentunmnedvdnuiily 3
G vt 19
I 1 mansfnedi 2
BV ki Fovwin FMIURLUEAN
081101 | awilneifiensieans 3(3-0-6)
081103 | mMsWainveMw1dIngy 3(2-2-5)
511105 | upapdadmivimng 2 3(3-0-6)
513102 | ndivialy 2 3(3-0-6)
513104 | UjtRnmsedivialy 2 1(0-3-0)
514102 | Wandvialy 2 3(3-0-6)
514104 | UfURNsHANATALY 2 1(0-3-0)
620 101 | Jagirnssu 3(3-0-6)
TN 20
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U9 2 MmansAne 1

B ekl Fosedv Tuenn
600 101 | mwisangqudoansdmivinermaniuszgnd 3(3-0-6)
611201 | gauvwarmanidmivimninszuiunaead 1 3(3-0-6)
611 202 | MNLAZNITAIUIANITIAINTINNTEUIUNITAT 3(3-0-6)
611203 | Ujisenaiilugaannssunssuiunsied 4(4-0-8)
611 204 | BnseAdiardasaImTUIAININIEUIUNSIAL 3(3-0-6)
614201 | WeoukuvImINTIY 3(2-3-4)
.................... g denes 2
FIUNUENA 21
Ui 2 man1sRnudi 2
B ekl Foswivn LRIVl etinlc)
600 102 | nwdangumadadmsuineimansuszand 3(3-0-6)
611205 | gauvwarmanidmiuimninszuiunisadl 2 3(3-0-6)
611206 | Amsanemluluusy 2(2-0-8)
611207 | vaunamansiaiuazniseanwuulfnsel 3(3-0-6)
611211 | vénidesduvesinenmswedies 2(2-0-8)
611212 | msfigatlendnualvesnediues 1 2(2-0-4)
611213 | UjURnsInenmsnediues 1 1(0-3-0)
.................... dasuidentumnedninuitily 3

SnUEnn

19
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U9 3 MmansAnea 1

SWEY FovwAm FUIUNIEAA
611301 | nsanewmAuseu 2(2-0-4)
611303 | UjURMsAemnssunssuunsadl 1 1(0-3-0)
611311 | nsfigaienanuaivesnediues 2 3(3-0-6)
611312 | UfURnsInensnediues 2 1(0-3-0)
611 314 | n1sduATIzinediues 3(3-0-6)
611331 | weluladidulouardme 2(2-0-4)
611 341 | auvRveswediues 3(3-0-6)
615112 | nafmansimnsssy 3(3-0-6)
.................... Fdenlumnaivnwnlufidmalneans i 3
BN 21
I 3 mansfnedi 2
e Foswin LRIVl etinlc)
611302 | nsanemung 3(3-0-6)
611304 | U{URNMTIFINssunszuunIsall 2 1(0-3-0)
611 313 | ansfuusiananasin 2(2-0-4)
611 321 iwmﬂszLLaLLazﬂssuauﬂﬂisﬁugﬂwaaLuai? 3(3-0-6)
611 322 Ug’jﬂ’ﬁﬂ1in5zuauﬂﬂsﬂﬁu§ULLazmmaauwa§Luaii‘ 1(0-3-0)
611 332 | ipdluazivaluladvesens 2(2-0-4)
611361 | n1sdanisanuvaenselugnannnssy 3(3-0-6)
.................... Fpdeduidentunnaivdnuiily 3
.................... denlunnaivnwinlufidmalneansiv 3
TN 21




24

U9 4 mMman1sAne 1

S Foredmn FUIUKIEAA
611 451 | nszviumsiadilugnamnssutlnged 3(3-0-6)
611 452 NM909NLUUNTEUIUNTATLAY] S 3(3-0-6)
611461 | nisUszandldninuiezdutazadfdmivimns 3(3-0-6)
NIEUIUNITAN
611 462 | WATHFANARTIMINTINMAZNITAATILATING 3(3-0-6)
611471 | nsfnwilsanugaannssy 1(0-3-0)
611491 | duwn 1(1-0-2)
611492 | lassuideauauuzthdmsuinfnetlngad 1 1%(0-3-0)
.................... Fgdenluninaivianiy 3
FAUNRUENA 17
Ui 4 man1sRnudi 2
B ekl Foswivn LRIVl etinlc)
611 493 | lassnideaumuugidamsuindnumlasad 2 2(0-6-0)
.................... RLAIGRLIGEH 4
.................... g denluninaivianiy 5
FAUNRUENA 11

o =

Eeh] *Un

nmnaudissasmelsulaslifumhefnsindudiuvisvewmdnans
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nangnsanuIvImalulaganng

TnAnudesdneBlumnmvdnehlusndidtesnin 30 wieie
e lusmnaisengiwiulidesnit 108 wihefin wavseinlumnavidenias
Fuauliidesndn 6 v leeflvieinrumaeavdngasinnulidesnit 144 wiuaefn

mavmalulagens augdmnssumansuazmalulaggaamngsy Avuali
fvuen 1 awiianfe weluladens wasimualiiinev 3 Jaln fe Jvivinalulad
nMsuUsgUens Anlmiannadadusiowns uaginlineimansmaUssanmduda og
SnudeadenGeudviniouiunamsineil 1 U7 2 Fetinasinsdadentindne
Lwal,iamfmiwwmiyiaaﬂml,ﬂigﬂmmi AN ALRE RS WA NT Vs I rans
mMeUsramduRa tu medvinaluladons Ansanannmsiaeniviiveesindnwilagli
unAnwillenalunaidenzeunumiuala lnedadudiidvsideniewivilnainms
Bosddunuessiuasuuuade Sdlitunmesmnumneindneily wesasuuuly
mnaIrudend dwiudnunugdavsidiAnnhinlnmelulagnisudslemns Jnin
Fannwandusienns welniminemansmalssamduda menaivinalulad onsay
mdiunsussmaliinAnymnuneunsdensSewivived ey 1 mANsAnY

1. MUIVENEMINY  S1uau 30 wmiaein Uszneudae

1.1 AY1UAU $u 9 whedn Ussnausae

081 101 mwilneilemsdeans 3(3-0-6)
(Thai for Communication)

081102  nwdsnguluiiauszdniu 3(2-2-5)
(English for Everyday Use)

081 103 MIWALNYTINYENTNDINE Y 3(2-2-5)

(English Skill Development)

1.2 '3°U']‘U\1ﬂ‘ULaE]ﬂ U 9 ‘Wu’JEJﬂG]IG’]EJGLMLaaﬂi’]EJ’J“U’HﬂﬂWﬁ 3 ﬂﬁll’l“lj’]
ﬂa:uau 3 wiehAn ma"l:du

1.2.1 MUY BAERTUATHIANATENS

082 101  uywdfivfauy 3(3-0-6)
(Man and Art)

082102  sywdiumsadasse 3(3-0-6)
(Man and Creativity)

082 103 USwgriuin 3(3-0-6)
(Philosophy and Life)

082 104  enswssalan 3(3-0-6)
(World Civilization)

082105 ®enswssaulvey 3(3-0-6)

(Thai Civilization)



082 106

082 107

082 108

082 109

082 110

083 101

083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

26

AavzaantUnenssululsemauedeou

(Architecture and Related Art in ASEAN Community)

anSiitensiannTin

(Meditation for Self-Development)
AavziuinusTIuansidiy

(Art and Visual Culture)

AUFTIVNG

(Music Appreciation)
Aauznsriiluiinuasvihnuegradugy
(Art of Living and Working for Happiness)
uwdivAuIngeu

(Man and His Environment)
Feimeniuanywediniug

(Psychology and Human Relations)
PEANNITIANIT

(Principles of Management)
AnAnen

(Sport Education)

msidlos MsunaseuazIAsYgialveg
(Thai Politics, Government and Economy)
Aauzmuandluo1@ou

(Performing Arts in ASEAN)

I Tausssuediou

(Aspects of ASEAN Culture)
TausssuAuRs o NTU

(ASEAN Music Culture)

NS INOY9A5ETIA

(Creative Living)
AanssuiieTinas1sasse

(Activities for a Creative Life)
Uszaumsalinuna

(International Experience)
anseganeiiesiunsimudn

(Sufficiency Economy and Social Development)

122 nguivivenansiuadinaans
WNINeFUAMN

(!_:ood for Health)

AR LR PTG MY
(Environment, Pollution and Energy)

paNIweS wAluladansaumaLasnsiaans

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)



084 104

084 105

084 106

084 107

084 108

085 101
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ARAFNERI AL ED A LWTInUSEI T

(Mathematics and Statistics in Everyday Life)
Tanuiamalulad uazwinnssu

(World of Technology and Innovation)
Aneneans wazwaluladlulssneuedou
(Science and Technology in ASEAN Community)
nasnulue ey

(Energy in ASEAN)

TanuwasmFans

(Earth and Astronomy)

1.2.3 N§uAY IS
faunsadeassn
(Creative Silpakorn)

1.3 Funen?lunnmunlneanzI ¥ srunulivesnia
Useneusig 2 ey sl

600 101

600 102

600 111

600 112

600 113

600 114

600 115

600 116

600 117

131 nguivdedu dmuau 6 winefin Usznaunae
MwdngudemsdmsUIenmansUsvand
(Communicative English for Applied Science)
nMwdngumelladmiUIneImansUseend
(Technical English for Applied Science)

132 nguAvdedu Fuau 6 wmitefin Usznaudag
wirluladiazanauazdainden

(Clean Technology and Environment)
pnsAUnTIAUsEIIU

(Food and Life Style)

fauzmInnseiin

(Art of Living)
welulagansaumenaznsUssendaeuiiines
dmsumTIdesiue g

(Information Technology and Computer Applications
for Food Research)

welulagFnmiunanmdin

(Biotechnology and Life Quality)
Amggiunsw

(Leadership and Development)

WA sULaEALNdeUAUTIR

(Energy and Environment for Life)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(1-4-9)

12 wilein

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)



600 118

600 119

600 120

600 121

2. VNIV WANIE $rwnlitfosndn 108 wiwin Ussneudae

28

ganadmIuTIsUsdn iy
(Business for Everyday Life)

I ezmmUaand
(Electricity and Safety)
MIAIALAENTRU

(Marketing and Finance)
wieluladin3ounenaznsdoas

(Network Technology and Communication)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2.1 n@:u%'}ﬁugwu%m%w 1w 44 wiein Usenaume

511 106

512 101

512 102

512 103

512 104

513 101

513 102

513103

513 104

513 231

513233

513 255

513 257

513 340

wragRad S uinivemansdinin 1
(Calculus for Biological Scientists )
el 1

(General Biology )

vl 2

(General Biology II)
U{URNMATINe il 1

(General Biology Laboratory 1)
U{URMsTImeialy 2

(General Biology Laboratory 1)
wilvial 1

(General Chemistry 1)

wilvialy 2

(General Chemistry 1)

UfURM eIl 1

(General Chemistry Laboratory 1)
UjuRmsedivialy 2

(General Chemistry Laboratory II)

WwiAATIZIA 1

(Analytical Chemistry )
UfiRmMswiiteszit 1

(Analytical Chemistry Laboratory I)

UjURmsweiidurisd

(Organic Chemistry Laboratory)

EHGINERATIT el

(Fundamental Organic Chemistry)
Fupdnugu

(Basic Biochemistry)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

22-0-4)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)



513 345

514 101

514 103

518 201

518 202

612 103

612 201

29

UiiRmsTuaititugu

(Basic Biochemistry Laboratory)
Wandvialu 1

(General Physics )
UjuRnsHEndnlY 1

(General Physics Laboratory 1)
a¥ine

(General Microbiology)
UjuRnsgadiineialy

(General Microbiology Laboratory)
Bmsmneadlamansdmiumaluladons

(Mathematics Methods for Food Technology)

anndrsumalulagonms
(Statistics for Food Technology)

2.2 nguAveN $1unu 43 vhwia Uszneusie

612 101

612 102

612 212

612 213

612 230

612 251

612 252

612 253

612 262

612 263

612 264

2.2.1 A¥U9AU 11U 43 vdein Usznousieg

nfatnsuaznsUssendluvelulagenns
(Root of Silpakorn and the Application
in Food Technology)

MM FIRYAUNNMTNYRTFMIUIANYNTIUD NS

(Agricultural Raw Material Management for
Food Industry)

RTINS

(Food Microbiology)

U URM At Tingmeems

(Food Microbiology Laboratory)
FNTIUNOWNT 1

(Food Engineering 1)
TNBUFNEARSNIDINS

(Food Nutrition)

wilonsiaznaeTIEi 1

(Food Chemistry and Analysis 1)
UfURNselio M sazNTIATIEn 1

(Food Chemistry and Analysis Laboratory 1)
n5isulssUems 1

(Food Processing 1)
UjuRnsnssidsudsglewns 1

(Food Processing Laboratory 1)
ns9AsuUssUevns 2

(Food Processing 1)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(2-2-5)

1(0-3-0)

2(2-0-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(2-0-4)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)
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612265 U{URMINTIATUUTFURIMNS 2 1(0-3-0)
(Food Processing Laboratory 1)
612304  WNIPIULAENMEBINNS 2(2-0-4)
(Food Standard and Regulations)
612311  MFUIAUIALTUEINS 202-0-4)
(Food Plant Sanitation)
612333 UURMIIMNTINeIMS 1(0-3-0)
(Food Engineering Laboratory)
612342 Aveeansiaznsussduemnineussanviduda 2(2-0-4)
(Sensory Science and Evaluation of Food)
612343 U{URMTIenmansuaznsUsdiue sy 1(0-3-0)
Uszanndua
(Sensory Science and Evaluation of Food Laboratory)
612344  MSMIUANLEEMTUTEIUAMNTWEIMNS 22-0-4)
(Food Quality Control and Assurance)
612345  UfURMIMSAMUANKAENTUIEAUAMANEIMS 1(0-3-0)
(Food Quality Control and Assurance Laboratory)
612351  wanAINIRLARMBAWAMEUSINS 3(3-0-6)
(Physicochemical Principles for Food)
612354  pfloWnTlesMTIATIEA 2 2(2-0-4)
(Food Chemistry and Analysis II)
612355  UfuRnsaiiosuasnsIATIEN 2 1(0-3-0)
(Food Chemistry and Analysis Laboratory 1) '
612390 NS 17 (laifounin 150 Falatg)
(Practical Training)
612491  duin 1(0-2-1)
(Seminar)
612492 lassnudae 1 1(0-3-0)
(Research Project I)
612493  laswide 2 2(0-6-0)

(Research Project II)

2.3 n'sju%ﬂw Fruliitesnin 21 wiein denSeudninluavmialain
Mi’iﬁammﬁmmﬂiuia@mmﬂsg‘dmms T3 0ANNIVINAUIKE RS U 819115 3 DA
WenmansmeUszamduda luwiaenquivinysznaudiedvadudnou 15 wiwein waein
Wenduuliesnin 6 wmieia

23.1 Fnnaeivimalulagmsudsglenns

2.3.1.1 309AU 9w 15 miein Useneunie
612332  NIIUIMNT 2 3(3-0-6)
(Food Engineering 1)
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612334 MIIANISNARLUGAEVINTINDIMNS 2(2-0-9)
(Production Management in Food Industry)

612341  MTURTENSUNTIBYAAIUAIRNGRG MU 202-0-0)
QAENVNTIWNT

(Hazard Analysis Critical Control Point for Food Industry)

612352  myiarAnmnaznsIamsalitidmiuaeamnssens  21-2-3)
(Productivity Measurement and Modern Management
for Food Industry)

612426  NRRNUUUARIATYEAARSTSHUDIMS 3(3-0-6)
(Food Plant Design and Economics)
612461  wiAlulagnsussefiuvielugnanvingsueIvns 3(3-0-6)

(Packaging Technology in Food Industry)

2.3.1.2 3 uden wiuliddesnii 6 wilefin lnedenainsieivn

soluil

612320  MSPAIREMSUMSHAILNNAAS U919 3(3-0-6)
(Marketing for Food Product Development)

612322  msWanWanSae 1 2(2-0-4)
(Product Development 1)

612323 UfURMsnsansGasTst 1 1(0-3-0)
(Product Development Laboratory 1)

612324  msWaNNARSA 2 2(2-0-4)
(Product Development II)

612325 UJURMsMINaLwWansiaus 2 1(0-3-0)
(Product Development Laboratory 1)

612328  msUszdiuseUssavduiad mTuNsWRNNE RS 2(1-3-2)
(Sensory Evaluation for Product Development)

612 386  msUszdiuneUssavduiadmiuesaamna 2(1-3-2)
(Sensory Evaluation for Herbs)

612347  maUsslwielsvavduiad miumsussewnsine 1 21-3-2)
(Sensory Evaluation for Thai Food Cooking 1)

612401 wdnNLazMIANMEMTUmAlulaBo NS 3(3-0-6)
(Principles and Calculations for Food Technology)

612411  wiATlAN5nTIRARUsEAUIIANALLNSATUANAMNING IS 3(3-0-6)
(Molecular Detection Techniques in Food Quality Control)

612 412 WANYIVDWLIMNT 3(3-0-6)
(Food Toxicology)

612422  MIPONLUUMITVIARBE S UM TRRILNER st g 3(2-2-5)
(Experimental Design for Food Product Development)

612431 \adaRnduaznisdamslaguimudmsugnanvingsue s 22-0-4)

(Logistics and Supply Chain Management for Food Industry)



612432

612 433

612 434

612 435

612 438

612 441

612 442

612 444

612 445

612 451

612 462

612 463

612 466

612 468

612 470

612 471

612 474

612 475

612 476

612 477
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MIIATEAAU LAV TENUE T U IENVINTTUE NS 2(2-0-9)
(Cost Analysis and Budgeting for Food Industry)

ITUgANENS AN TULAZN AT A ATIMSEMSU 202-0-4)
QRENUNTINDINNT

(Engineering Economy and Project Analysis for
Food Industry)

weluladonsudidulazosudidenuds 2(2-0-6)
(Chilled and Frozen Food Technology)

MIIAMAMN AT URRINYINTINE NS 2(2-0-0)
(Quality Management for Food Industry)

MIIANTGINIO NS 3(3-0-6)
(Food Business Management)
msuszdiumeUszandudadiviunsmuaun 21-3-2)
(Sensory Evaluation for Quality Control
msUsediumeuszanmdudadmsunstgsensive 2 21-3-2)
(Sensory Evaluation for Thai Food Cooking 1I)

sruunaunm lawale 9000 dmisugpavngINes 2(2-0-4)

(150 9000 : Quality System for Food Industry)
nmsUssdiuieUssamdidadiednvoensiivvesens 2132
(Sensory Evaluation for Shelf Life Study of Food)

Tgdeluemns 3(3-0-6)
(Food Additives) ‘

weluladvdamsiiuien 202-0-4)
(Post Harvest Technology)

UfuRnsmalulaBvdsnsiiudien 1(0-3-0)
(Post Harvest Technology Laboratory)
wiAlulaglyidmsunsniSulsgueons 3(3-0-6)
(Novel Technology for Food Processing)

wAlulagdnd i 2(2-0-0)
(Dairy Products Technology)

weluladnaliuazdndaunmieuuslng 2(2-0-4)
(Fresh-Cut Fruits and Vegetables Technology)
Uuinmamaluladinaiiuaedndousmsonuslon 1(0-3-0)
(Fresh-Cut Fruits and Vegetables Technology Laboratory)
waluladnandasivuney 2(2-0-0)
(Bakery Technology)

UjuRmswmalulaBindnsdausivuuey 1(0-3-0)
(Bakery Technology Laboratory)
InenmansiazimaluladnMsuseneuoms 2(2-0-4)
(Culinary Science and Technology)

Ui IvemansuazmelulagmsUsenevens 1(0-3-0)

(Culinary Science and Technology Laboratory)



612 480

612 482

612 483

612 484

612 485

612 486

612 487

612 494

612 495

612 496

613 362

613 363
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weliladvannny uauuTuAen

(Confectionery and Snack Technology)

wialulaf udndriuszis

(Fishery Products Technology)
UjuRmamalulagnansdausivsza

(Fishery Products Technology Laboratory)
nsinEUspdlumessamduladmsunu

(Sensory Panel Training for Coffee)
msRnEUszdlwessamdulad i uuswaskEnseiul
(Sensory Panel Training for Milk and Milk Products)
nsflngUsEdiueUsraduadwutm

(Sensory Panel Training for Rice) o
nsflngussdiumedssamdudad i uieSomaueanesed
(Sensory Panel Training for Alcoholic Beverages)
Sowanwzmanemaniwazmaluladenns 1
(Selected Topics in Food Science and Technology 1)
Sewawnwzmnanemansiasmaluladenms 2
(Selected Topics in Food Science and Technology )
maulelamilugaavnsstes

(Food Industrials Problem Solving)
walulafusuaioshueanased

(Alcoholic Beverage Technology)
Ujuimamalulagveeiaduueanaged

(Alcoholic Beverage Technology Laboratory)

2.3.2 3 WENV IV ALRE AN 918195

612 320

612 322

612 323

612 324

612 325

612 332

23.2.1 3¥09AU 31U 15 wein Ussneusie
MM UMTNRIULRARS W 9 1vNS
(Marketing for Food Product Development)
mMaNaRERS U 1
(Product Development 1)
UURMsmswaLwansiou 1
(Product Development Laboratory 1)
MINAURARS I 2
(Product Development )
UJURMImsmuans o 2
(Product Development Laboratory 1)
JPINTIUBWNT 2
(Food Engineering 1)

2(2-0-9)

22-0-4)

1(0-30)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

2(2-0-9)

3(3-0-6)

4(0-12-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)
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612422  ASDBRNMUUNTVIARBIE WS UNSHANKERS 0815 3(2-2-5)
(Experimental Design for Food Product Development)

o 2322 3ywden dmnubitdesndt 6 miein lasidenaingiein
soluil

612328  MsUsEdiuMEUsTaEUREE S UM SRR AS Bt 21-3-2)
(Sensory Evaluation for Product Development)

61233 MAANSNERLLAEVNITHEWNT 2(2-0-9)
(Production Management in Food Industry)

612341  MIPTERdunTIEnmUAIingRdmS U REINg Sy 22-0-4)
Ravier!
(Hazard Analysis Critical Control Point for Food Industry)

612 346 myUssdiumeUssanvduiadmiuirToame 2(1-3-2)

(Sensory Evaluation for Herbs)

612347  maUssdiwhevsramdudadmiumsuennsive 1 21-3-2)
(Sensory Evaluation for Thai Food Cooking 1)

612 352 myiamAnn ez saeluldmiu 2(1-2-3)
DRENUNTIND T
(Productivity Measurement and Modern Management
for Food Industry)

612401  vEnmsuazn1sANad M UWALUlage S 3(3-0-6)
(Principles and Calculations for Food Technology)

612 411 WAlAMIATIRERUIYAULIANEINMIAUALANNGINS  3(3-0-6)
(Molecular Detection Techniques in Food Quality Control)

612412 WY WBLWNT 3(3-0-6)
(Food Toxicology)

612420 MTAATVNSRUE WS UM IHALNEERS 2(2-0-4)
(Financial Analysis for Product Development)

612424  MIIANINSHAILINARS B 3(3-0-6)
(Product Development Management)

612426  MIVONLUUMALIATEFANANTLINUDIMS 3(3-0-6)

(Food Plant Design and Economics)
612431 TadaRnduazn1sdnnisleaunmudmsuanamnssiewns - 22-04)
(Logistics and Supply Chain Management for Food Industry)
612432  MFIATERRUYLLAEIUUTEINME M URRENYNTIIE NS 2(2-0-4)
(Cost Analysis and Budgeting for Food Industry)

612 433 pSHEAMARTIFNTINLAENTIATIERLATINSEMSY 2(2-0-0)
QUANVINTIUD NS
Engineering Economy and Project Analysis for Food Industry)
612 434 walulagonsudiduazennsudidenuda 2(2-0-0)

Chilled and Frozen Food Technology)
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612435  MIIANIAUMWEMITURENVINTILDING 2(2-0-0)
(Quality Management for Food Industry)

612438  MIIANSTINI@INT 3(3-0-6)
(Food Business Management)

612441  msUssdlumeUssamduadvIunsPRIuANA AT 21-3-2)

(Sensory Evaluation for Quality Control)

612442  msUssdwnelsvavduiad miumsugewnsive 2 21-3-2)
(Sensory Evaluation for Thai Food Cooking 1)

612 444 szuunnm Tewale 9000 dwsuamamingsIe WS 2(2-0-4)
(ISO 9000 : Quality System for Food Industry)

612445 nUssdiumeUszamduiadiefinyionemsiiuuen s 21-3-2)
(Sensory Evaluation for Shelf Life Study of Food)

612451 TegdauuewNs 3(3-0-6)
(Food Additives)

612 461  wAllaBinsussyiuvislugnavnssue s 3(3-0-6)
(Packaging Technology in Food Industry)

612 462 waluladvdsmafuien 2(2-0-4)
(Post Harvest Technology)

612463  UfURMIwAluladunanIsUAe 1(0-3-0)
(Post Harvest Technology Laboratory)

612466  winlulaglyaidwsunsnisuuszueons 3(3-0-6)
(Novel Technology for Food Processing)

612 468  wAlulaBnan et 2(2-0-4)
(Dairy Products Technology)

612470  weluladnaliiuasindnudmieuuslng 2(2-0-4)
(Fresh-Cut Fruits and Vegetables Technology)

612471 YfURmawelulagnaliwazindausimieuuslng 1(0-3-0)
(Fresh-Cut Fruits and Vegetables Technology Laboratory)

612 474 weluladudns ueivuneu 2(2-0-4)
(Bakery Technology)

612 475  UjURmamalulagndnsdasivuney 1(0-3-0)
(Bakery Technology Laboratory)

612 476  Ineenansuazmaluladnsusznousnms 2(2-0-4)
(Culinary Science and Technology)

612 477 UfURMIINeeansuasmallagnisuseneuems 1(0-3-0)
(Culinary Science and Technology Laboratory)

612480  WiAlUlaBUuNII LA UULYUIAEN 2(2-0-0)
(Confectionery and Snack Technology)

612 482  weluladnans iUz 2(2-0-4)

(Fishery Products Technology)



612 483

612 484

612 485

612 486

612 487

612 494

612 495

612 496

613 362

613 363
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UM amalladnansi oy

(Fishery Products Technology Laboratory)
msRnEUstdlumeUssamduladmsuniun

(Sensory Panel Training for Coffee)
maflnguUszdiumeUssamdudad v uusessnsiauriu
(Sensory Panel Training for Mitk and Milk Products)
mMnEUssdlumeUssamduldadwmiutn

(Sensory Panel Training for Rice) o
mnEUszluneUssavduladvuesewsueanesed
(Sensory Panel Training for Alcoholic Beverages)
Fosfmanzmangmansiazsvalulagems 1
(Selected Topics in Food Science and Technology )
Fosfmamzmaingmaniwazmeluladonns 2
(Selected Topics in Food Science and Technology 1)
mawdlelgilugeamnssuemns

(Food Industrials Problem Solving)
wiluladveariasnueanages

(Alcoholic Beverage Technology)
UjuRnsmaluladveuesamuueanaged

(Alcoholic Beverage Technology Laboratory)

2.3.3 FnanvI v InemansmeUssama e

612 322

612 323

612 328

612 341

612 346

612 347

612 441

612 445

2331 3UAU 1 15 wiein Ussneuaie
MU e 1
(Product Development 1)
U{URNMIMsWRIURERs Ul
(Product Development Laboratory )
myUszdiuspussamduiadmsumsiannndnd s
(Sensory Evaluation for Product Development)
MIATENTUNTIBYAIUALING R M URRNYINGTINDIMS
(Hazard Analysis Critical Control Point for Food Industry)
mMyUssdiussUsranvdudad s uinioume
(Sensory Evaluation for Herbs)
maUseduwieUssamdulad miunssensive 1
(Sensory Evaluation for Thai Food Cooking 1)
msUsziiumeUszavduiadmiunsmuaua
(Sensory Evaluation for Quality Control)
mUssdiusheUssavduiaiiodnwengmaivresems
(Sensory Evaluation for Shelf Life Study of Food)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0

1(0-3-0)

2(2-0-4)

3(3-0-6)

4(0-12-0)

22-0-4)

1(0-3-0)

22-0-4)

1(0-3-0)

2(1-3-2)

22-0-4)

2(1-3-2)

2(1-3-2)

2(1-3-2)

2(1-3-2)



612 320

612 332

612 324

612 325

612 334

612 420

612 422

612 431

612 432

612 433

612 434

612 438

612 442

612 444

612 451

612 461

612 466

612 468

612 470
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2332 yuden snnulideunia 6 miein Usznaumie

MIAPEMSUMINRIRARS W 9 1vNS 3(3-0-6)
(Marketing for Food Product Development

JFNTIUOINT 2 3(3-0-6)
(Food Engineering 1l)

mMaNRIUREaS e 2 2(2-0-4)
(Product Development II)

UURMImsWaKansion 2 1(0-3-0)
(Product Development Laboratory 1)

MIIANSRERTEPEYINT SRS 3(3-0-6)
(Production Management in Food Industry)
MAETEENIRudmMTuNIWRLNHE R 2(2-0-4)

(Financial Analysis for Product Development)
MTORNLUUMVIPaRE MSUMTWAILHEaS oS 3(2-2-5)
(Experimental Design for Food Product Development)
TaRanduaznisdnnsigeumudmivgpanvinssie s 22-0-4)
(Logistics and Supply Chain Management for Food Industry)
MINATAAUYULEZIUUSEINUE M URRMNTSHE NS 2(2-0-4)
(Cost Analysis and Budgeting for Food Industry)

LITUANEANS 3NN TULAZ M TIATIRALASINSANSU 2(2-0-4)
OMEINTIUD WS

(Engineering Economy and Project Analysis for Food Industry)
walulafownsudiduarevnsudidionuds 2(2-0-0)
(Chilled and Frozen Food Technology)

MSIANSTINI@WNT 3(3-0-6)

(Food Business Management)
netssdluieUssamduiadmiumsuyewnsine 2 201-3-2)
(Sensory Evaluation for Thai Food Cooking 1I)

seuunan lawale 9000 dmsugpavingINeINs 2(2-0-6)
(ISO 9000: Quality System for Food Industry)

Tngdeduemns 3(3-0-6)
(Food Additives)

welulagnsusseiivvielugnanvingsue1mis 3(3-0-6)
(Packaging Technology in Food Industry)
welulagvsidwsunssisudsgueoms 3(3-0-6)
(Novel Technology for Food Processing)

wAlula nand i 202-0-4)
(Dairy Products Technology)
wialulagnalduazindaunsmianuilag 2(2-0-4)

(Fresh-Cut Fruits and Vegetables Technology)
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612 474

612 475

612 480

612 482

612 483

612 484

612 485

612 486

612 487

612 494

612 495

612 496
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UjuRnmwelladnalivasindousmiouilon 1030
(Fresh-Cut Fruits and Vegetables Technology Laboratory)
wialuladndndnsivuleu 2(2-0-4)
(Bakery Technology)

UjuRmawmalulagndnsdasmivuney 1(0-3-0)
(Bakery Technology Laboratory)

WALULAE VLN WATUUNUULAED 2(2-0-4)
(Confectionery and Snack Technology)
wiAluladnandasiuszu 2(2-0-4)
(Fishery Products Technology)
UjuRmamalulagnansiausiusza 1(0-3-0)
(Fishery Products Technology Laboratory)
nsRnEUszdiumesyamduladmsunu 1(0-3-0)
(Sensory Panel Training for Coffee)
msRnEUsEdlweUssamduad T uuae 1(0-3-0)
NARA TN

(Sensory Panel Training for Milk and Milk Products)
msRnEUszdlumesyamduladmiutn 1(0-3-0)
(Sensory Panel Training for Rice) o
mMsRngUszdiumeUssamduladwvueseds 1(0-3-0)
uoaneagea

(Sensory Panel Training for Alcoholic Beverages)
Sosfnanemanemaniuasmeldladonns 1 202-0-4)
(Selected Topics in Food Science and Technology 1)
Sosfnanemanemaniuasmeldladons 2 3(3-0-6)
(Selected Topics in Food Science and Technology )
maulalamilugaamnsstens 4(0-12-0)
(Food Industrials Problem Solving)
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e Forwin Fuumiaein
600 102 Mudanguinalindmivinermaniuszend 3(3-0-6)
612 304 UINTFIULASNYUNUIYDINNT 2(2-0-4)
612 311 MIguIAvIalseLeIMg 2(2-0-4)
612320 nInandmsUNsTRIINER feiems 3(3-06)
612320 MsimuINEnsua 2 22-0-0)°
612325 UfiRnsnsianwdnasiael 2 100-3-0)”
612328~ maUszdfiudmeyssamdudadimiunsimndasdoe 2(1-3-2)°
612 334* mMsdansuanlugnannisueIns 2(2-0-ay/”
612 341% MITATRTUnTIEYRRIUANINgRE M UERAMN TN NS 2(2-0-a)*
612 344 NIMIVANLAEUTEIUANANE IS 2(2-0-4)
612 345 Jiinisnmismuauuazyseiuaunmens 1(0-3-0)
612347° msUsziflumeUssamdudadmiunisussemsine 1 21-32)°
77777777777 Fyndentunguiviinlunuinizeniy 2
——————————— Fvdenlumneindnyhluiifimualasansin 3
s 19%/217/21
wnewn % naulndedu dvnaivinalulagnsudsglenms
= nguivdedu Anlnaneiniannndadudiens
* g

naudvdedu Julnauniviinendansnisssaméuia
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N 3 mamsAnuiiAugaTou

e Fasein Funmiaein
n K% 1 Y
612 390 AMsElNaT 1/ (ladvonin 150 Falua)
Tumenn -
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UGG indAnwmnausesameidoulaglifumbeinsuludnmilvemangas
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U9 4 pansAnea 1

e Foswin Tumenn
612 422% N150DNLUUNINAABIENTUNMSRAILINAR TS 3(2-2-5)
612 426* N1IDBNUUULAZLASYEAENSLIHUDINS 3(3-0-6)*
612401 | msUssifiudeussamdudadiniunsaununmnin 2132
612 461* wealulagnsussyiturielugnavnssuens 3(3-0-6)*
612445 | msUssfiudeussamdudaiiofnumangninfvresens 21-3-2¢
612 491 Fuuun 1(0-2-1)
612 492 1A5au3ie 1 1(0-3-0)
Fyndenlunguivivlunuaniviany 4
——————————— iaduidenlumnaindnwily 6
Ee v enl 18%/15%7/16*
U 4 mamsaneil 2
Ve Foswin FIWIUNUBAA
612 493 1A5913E 2 2(0-6-0)
--------- A udenlumnaividenas 6
FnUEAN 8
UGG nauIndedv Irnanvivimalulagmsudszueoms

2 a v U oa a o a o
NGUIVIVIAY A lnanuiviauRan e

3 a v o oa a  a o
NGUIVIVIAY FulnanvivinemansnsUssamauda
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wangnsanuvImalulagyanw

o = Y a a = o o IR ' ' a

Tndnndesdnuinlumnaindnwnidludnulddesnin 30 wmiweda
ednlumnmymmgulitdesnin 100 wedn wersednlumnaividened
Fruliesndi 6 wiefin Wnefimiseinsumaesvdngessiuiulidesndt 136 miefn

1. VaIANEAY  $1wou 30 mheRn Ussneude

1.1 F9UAY swnu 9 wheAn Ussnause

081101 mwilmeitensdesns 3(3-0-6)
(Thai for Communication)

081102  mwBanguluTinUszdTiu 3(2-2-5)
(English for Everyday Use)

081 103  MsARUWINYENMWSINGY 3(2-2-5)

(English Skills Development)

a v owooa o % . A a &
1.2 3yusautaan druubitdesndn 9 vilefn laeidensiedvanis 3
negafin nauee lideendn 3 wiiein deluil

121 nguivnanywermansuazdenuAEns

082101  wywdrivAaus 3(3-0-6)
(Man and Art)

082102  uywdiuNsaseassh 3(3-0-6)
(Man and Creativity)

082103  UswaiuTiin 3(3-0-6)
(Philosophy and Life)

082104  @nswssalan 3(3-0-6)
(World Civilization)

082 105 ®ensusInilve 3(3-0-6)
(Thai Civilization)

082 106  AaUzamtUmenssululssaneuedou 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082 107  @umdliiomIWaNTin 3(3-0-6)
(Meditation for Self-Development)

082108  AaUziuinmsTsunensiiy 3(3-0-6)
(Art and Visual Culture)

082109 AusRIING 3(3-0-6)
(Music Appreciation)

082110  AadzmsifiuTinuasvihnuegralugy 3(3-0-6)

(Art of Living and Working for Happiness)



083 101

083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

084 106

084 107

084 108
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wywdAUAndoN

(Man and His Environment)
Feineniuany weduiug

(Psychology and Human Relations)
NANMIIANT

(Principles of Management)
AnAnw

(Sport Education)

madles MaUnAsemaziAsEgnalve
(Thai Politics, Government and Economy)
fauzmsuandluonou

(Performing Arts in ASEAN)

A Tusssue Ty

(Aspects of ASEAN Culture)
TaussIuAURIOTY

(ASEAN Music Culture)
AT INOE A IR

(Creative Living)
AanssuiieTInasnsessn

(Activities for a Creative Life)
Usgaumsalununi

(International Experience)
vianisegRaneLiesiunsaudans
(Sufficiency Economy and Social Development)

122 nguiviAvenmansiuadinaans
WNINOFUNN

(Food for Health)

FUNRDN LR UIATNEINY

(Environment, Pollution and Energy) _
peNiunes nAluladasaumALaynIsEees

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)

ANAFERS LAY ED A LW InUSE I 1Ty

(Mathematics and Statistics in Everyday Life)
Tanuavalulad wazuinngsu

(World of Technology and Innovation)
Inenemans wazwaluladlulssnene@eu
(Science and Technology in ASEAN Community)
naenulue ey

(Energy in ASEAN)

TanuwagmFans

(Earth and Astronomy)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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1.2.3 ngudrugannms

085101  Aalnsad ey 3(1-4-4)
(Creative Silpakom)

1.3 FAne M lunnvualaeanzI v swauldtesnin 12 wiiein
Usenaumig

131 JveAu 91U 9 wlena

600 101 mwdsnqudeansdmsuinemaniUsvnd 3(3-0-6)
(Communicative English for Applied Science)

600 102 mwndsnquwaladmiuinermansussend 3(3-0-6)
(Technical English for Applied Science)

600 115 wiAlulaginmiuamunndin 3(3-0-6)

(Biotechnology and Life Quality)

1.3.2 Jyderudon sruiuldidesnin 3 wuieiia laeidenann

edvseluil ‘

600 111 waluladazonuazdukindeu 3(3-0-6)
(Clean Technology and Environment)

600 112 omwsnuiddIsUsEaIU 3(3-0-6)
(Food and Life Style)

600 113 Aauzmsmsstin 3(3-0-6)
(Art of Living)

600 114 wirluladensaumeuaymsussendnouimes 3(2-3-9)
dmsunaideaueIns
(Information Technology and Computer Applications
for Food Research)

600 116 amazddiumsian 3(3-0-6)
(Leadership and Development)

600 117 WaWLAEAWIARINAUT IR 3(3-0-6)
(Energy and Environment for Life)

600 118  gsnadwmsuTisUsedniu 3(3-0-6)
(Business for Everyday Life)

600 119 il ezmmaens 3(3-0-6)
(Electricity and Safety)

600 120  MIFAIALAZNITNY 3(3-0-6)
(Marketing and Finance)

600 121  wiAluladirsetelazmsdeans 3(3-0-6)

(Network Technology and Communication)



2. RUIAIVURNIE $uaulidesnin 100 mivefin Ussneudne

a7

21 naju%mﬁugm%ﬁw I 47 MR Usyneunie

511 106

511 107

512 101

512 102

512 103

512 104

513 101

513102

513103

513 104

513 226

513 227

513 231

513233

513 255

513 257

513 340

513 345

uraRdad mSutNIvemansdanm 1
(Calculus for Biological Scientists 1)
uaRdad mMSUINIeransTInm 2
(Calculus for Biological Scientists )
TAnewnlu 1

(General Biology 1)

gl 2

(General Biology Il)
UJURMsAInemaly 1

(General Biology Laboratory |)
UJURMsIInewaly 2

(General Biology Laboratory Il)
WiVl 1

(General Chemistry )

WiVl 2

(General Chemistry 1)
UjuRmawiinaly 1

(General Chemistry Laboratory )
UjuRmsedivaly 2

(General Chemistry Laboratory II)
wiinAfauszend

(Applied Physical Chemistry)
UURMaeiindiaUszend
(Applied Physical Chemistry Laboratory)
wiAeszii 1

(Analytical Chemistry )
UjURmswildenesi 1

(Analytical Chemistry Laboratory 1)
UjURMaweiidurisd

(Organic Chemistry Laboratory)
EHGINEEATIT el

(Fundamental Organic Chemistry)
Fuatinugu

(Basic Biochemistry)
UURM s uediNug

(Basic Biochemistry Laboratory)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

4(4-0-8)

1(0-3-0)

2(2-0-4)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)



514 107

514 108

518 201

518 202

2.2 na;u'“a?nﬁ'aﬁ'u Jnnu 44 wefin Ussnausae

613 201

613 202

613 300

613 301

613 302

613 303

613 311

613 312

613 313

613 314

613 315

613 316

613 341

613 342

613 351

a8
?\Iaﬂawyugwu
(Fundamental Physics)
UfURnsHEndugu
(Fundameqtal Physics Laboratory)
¥ Inemaly
(General Microbiology)
UjuRnsgadivenialy
(General Microbiology Laboratory)

ovisesidoud msunumeliladdanm
(Introduction to Computers for Biotechnology)
ahndmsutnAnwmaluladdanm

(Statistics for Biotechnology Students)
wAlulad ansaunesuinemansdanm
(Information Technology in Bioscience)
TassasauasMaitnueaed

(Cell Structures and Functions)
MRS pslomamalulad T
(Instrumental Analysis in Biotechnology)

YjuRmsmeseiseniodlomamalulagyanm
(Instrumental Analysis in Biotechnology Laboratory)

U iAnmsewernbemanalulagdinm 1

(Unit Operations in Biotechnology 1)
mEnuuRnsemzmhemnamalulagdinim 1
(Unit Operations in Biotechnology Laboratory I)
UM semereamalulagdinin 2

(Unit Operations in Biotechnology 1)

msinuf TRnsvngvdevnawelulagdanim 2
(Unit Operations in Biotechnology Laboratory )
Armnssuediganim

(Biochemical Engineering)

U URMSImnssuednm

(Biochemical Engineering Laboratory)
Wugrmansseaulanadsvend

(Applied Molecular Genetics)
UjuRmsiugmansseaulianaUssend
(Applied Molecular Genetics Laboratory)
nswiseuaz U TaiEe

(Water and Wastewater Treatment)

44-0-9)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(2-2-5)

3(2-2-5)

1(1-0-2)

3(3-0-6)

22-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)
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613352 UfiRnmsmasiemihuastimihide 1(0-3-0)
(Water and Wastewater Treatment Laboratory) ‘

613391  msEnruameluladganm 1x(bidpunan 160 Falug)
(Biotechnological Training)

613413 msepnwuUUManAlLlad I 2(1-3-2)
(Biotechnology Design)

613471  syuunsMUANkazUsEiunmMmmManallagdInm 3(3-0-6)
(Quality Control and Assurance Systems in Biotechnology)

613482  avseusTaAdmMTUMIUsznouInnTwmaluladdanm 1(1-0-2)
(Ethics for Professional Biotechnology)

613491 &N 1(0-3-0)
(Seminar)

613492 Tassnuidvdwsuinfnwimalulaganm 1 1(0-3-0)
(Research Project for Biotechnology Students )

613493 lpssnuddudwsutinAnwimaluladdanm 2 2(0-6-0)
(Research Project for Biotechnology Students 1)

621 211  msrwiug Ui URmsnmerie 3(3-0-6)

(Basic Calculations in Unit Operations)

23 naju"“nmﬁan Funulitesnin 9 wihein nedenansedvseluil

613321 wAluladAnsagInm 2(2-0-0)
(Biocatalyst Technology)

613 322 URURNswAlUlaBfns @ mw 1(0-3-0)
(Biocatalyst Technology Laboratory)

613331 weluladwaduaziilodofie 2(2-0-4)
(Plant Cell and Tissue Technology)

613332 UjUimamelulagwaduseilialionsy 1(0-3-0)
(Plant Cell and Tissue Technology Laboratory)

613333 wialuladwaddnd 202-0-4)
(Animal Cell Technology)

613334 UjURmsmeluladiwaddnd 1(0-3-0)
(Animal Cell Technology Laboratory)

613353  eAnendandon 2(2-0-4)
(Environmental Toxicology)

613361  wiAlulaB¥nmlugmamvinssuinuns 3(3-0-6)
(Biotechnology in Agro-Industry)

613 362  wialuladveunioshuueansses 2(2-0-0)

(Alcoholic Beverage Technology

Moy * dodinwivnaudesamsloulashidumheinsududuniaemdngas




613 363

613 364

613 365

613 366

613 367

613 371

613 381

613 411

613412

613 414

613 415

613 421

613 422

613 423

613 431

613 451

613 453

613 454

613 461

613 462

613 483
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UftRnaneluladvenesesuueanased
(Alcoholic Beverage Technology Laboratory)
WA

(Bio-Energy)

HARA U ITINRINTAY

(Natural Products from Plants)
UfURMmEnieissIuvIRINiY

(Natural Products from Plants Laboratory)
wialuladdnmiensane e
(Biotechnology for Functional Foods Production)
msdansesrinsuarMskaslugnanvngsy

(Management of Organization and Production in Industry)

wilumellatidosu

(Introduction to Nanotechnology)
wialulagnswin

(Fermentation Technology)
juRmamalulagnamdin

(Fermentation Technology Laboratory)
ATV BUN LA LATZY

(Membrane Processes)
UfURNInszUIuM B ouNud w1z
(Membrane Process Laboratory)
wieluladutuagiiena

(Starch and Sugar Technology)
yjuimamallagudauaziiena

(Starch and Sugar Technology Laboratory)
FluanalunsuTuuaiugig

(Molecular Biology in Crop Improvement)
Amnssuiiatie

(Tissue Engineering)
masvamaazmsldusslominnusade
(Waste Management and Utilization)
msmuAenalsAluiyieT I3
(Biological Control of Plant Pathogens)
UfURnmsmseunsdenalsalunw T3
(Biological Control of Plant Pathogens Laboratory)
wialuladduaznase

(Color and Flavor Technology)
juRmwmaluladuaeniusa

(Color and Flavor Technology Laboratory)
Bawamnzmavaluladdanim 1
(Selected Topics in Biotechnology 1)

1(0-3-0)

22-0-4)

3(3-0-6)

1(0-3-0)

2(2-0-9)

3(3-0-6)

2(2-0-4)

2(2-0-9)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)
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621220 AnssunszuILnsTan o 3(3-0-6)
(Introduction to Bioprocess Engineering)
621327  TaRTIm 3(3-0-6)

(Biomaterials) .
621355 Aennssunszuiumstinmlugeavnssudeussnseany  2(2-0-4)
(Bioprocess Engineering in Pulp and Paper Industry)

621 365 lsanauTanm 2(2-0-4)
(Biorefinery)

621 442 MIBRNKUULAENSAIUANE WU NIaiTanm 3(3-0-6)
(Bioreactor Design and Control)

621461 msviwisianganm 22-0-4)
(Drying of Biomaterials)

621 462  WONAITINN 3(3-0-6)
(Biofuels)

621 471  AfNssmsyuuTinnm 3(3-0-6)

(Biosystems Engineering)
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wnuMsANTEngasaIvINALulag TN m

o A

UM 1 mMeansAnei 1

WeR Fomein Fuunlenn
081101 | awilveifienisdeans 3(3-0-6)
081102 | amwdsnguluiinuszdriu 3(2-2-5)
511106 | whagdadmiuininermansdinin 1 3(3-0-6)
512101 | F2Amewhly 1 3(3-0-6)
512103 | UfiRnisainenilu 1 1(0-3-0)
513101 | adivialu 1 3(3-0-6)
513103 | UfiRnsiadivialu 1 1(0-3-0)
514107 | #an é«ﬁ 4(4-0-8)
514 108 | U{Usm ﬂa‘wumu 1(0-3-0)
Ee Vel 22
I 1 memsAnendi 2

B Celiy Homedn Funienn
081 103 | MsWwuvinwen¥Isngy 3(2-2-5)
511 107 | whagdadmsuininemansdnin 2 3(3-0-6)
512102 | FAnewhly 2 3(3-0-6)
512104 | UfiRnstaineily 2 1(0-3-0)
513102 | wnilvhly 2 3(3-0-6)
513104 | UfiRnsiadivialu 2 1(0-3-0)
600 115 | waluladinmiunnnmdin 3(3-0-6)
............... Fpsdudenlumnaivfnwiiily 3

TunUWAN

20
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U9 2 mMmansAnea 1

FWEIY Fomwin FuUNURAN
513231 | ipilesiedt 1 2(2-0-4)
513233 | UjURnsiaiiesignt 1 1(0-3-0)
513 255 | UjURn1sindidunsd 1(0-3-0)
513257 | iniiduvddiugu 3(3-0-6)
518 201 | gadaingvily 3(3-0-6)
518 202 | UftAn1sqatainervily 1(0-3-0)
600101 | nmwidsngudeasdmivinermaniuszegnd 3(3-0-6)
613201 | meufiumedidesiudmivnumeluladianin 3(2-2-5)
............... ndafuidentumnaindnuiily 3
Favaein 20
Uit 2 mansAnunii 2
e Foedmn Innuneia
513 226 | wiWdEaUsvEns 4(4-0-8)
513227 | UjURmsindidiaussynd 1(0-3-0)
513340 | Fuedifugiu 3(3-0-6)
513345 | Ujvhnistuaiiugiu 1(0-3-0)
600 102 | nwdangumadadmiuinemansussand 3(3-0-6)
613202 | affdwsuindAnwunalulagyinim 3(2-2-5)
621 211 miﬁwmmﬁugmmwﬁﬂ’amiLawwwu'aEJ 3(3-0-6)
............... v ndeniad 3
bt velinte) 21
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U9 3 MmansAne 1

Se Fosedv LRIl etinlc)
613300 | walulafansaumasuingimansdann 1(1-0-2)
613301 | lassaduaznsviteuvedwad 3(3-0-6)
613302 | msleseimeieiosionanaluladtinm 2(2-0-4)
613303 | UfTRnsmsiangidoiniesleniamneluladanin 1(0-3-0)
613311 | Ujuinisememhemanalulagdinin 1 2(2-0-4)
613312 | NMsRnUfuRnisnzndiemanalulagdinin 1 1(0-3-0)
AAAAAAAAAAAAAAA dsfudenlumnmindnuiilufidmunlaenueie 3
_______________ yudenluninaigiany 6

TuAUIAR 19

Uit 3 mansinendi 2

B ekl Foswivn Tumlene
613 313 | Ujuinisamgmiemanalulagyinim 2 2(2-0-4)
613 314 | msAnUfuRnisianznilemanalulagdinin 2 1(0-3-0)
613315 | Amnssuaiidnnn 3(3-0-6)
613316 | UJURMIAmnssueddInm 1(0-3-0)
613 341 | Wugeanssyaulanauseens 3(3-0-6)
613342 | UjuinmsiugmaniseauluanaUssend 1(0-3-0)
613351 | mswisuuazdrininide 3(3-0-6)
613352 | Ufhmsnawdemiuazdathide 1(0-3-0)
............... deiuidentunneiadnuitily 3

svUaEnn 18

i 3 mamsAnuniiAvgaiou
SWEIU Foredimn FMIURULAN
613391 | msEnenunamalulagTinim 1*(litfosnin 160 Hlu9)
Eer el -
ey * dnAnwimnaudesamefeulaglifumhsnnududumie wmdngns
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U9 4 pansAnea 1

e Foswin Tumenn
613491 | duwwn 1(0-3-0)
613492 | lassnuiswdmdudnAnwunaluladiiniw 1 1(0-3-0)
............. A udends 3
............... Fyndentununivianig 3
Eevetint 8
U7 4 memsinendi 2
W Fovwim FMIURUEAR
613 413 | n1sosnuuumemalulagdinin 2(1-3-2)
613 471 | sruumsmuauukazUsEiuAmmwnIanalulagyInm 3(3-0-6)
613 482 | amsmussudmsunisUsznevindmnalulagdinin 1(1-0-2)
613493 | WssnAdedmivindnwmealulagdinm 2 20-6-0)
suwUaeAn 8
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indnwdesdnuiunlumnaivdnviiluswodlivesnds 30 wihefin
eRnunmyemydwiulitesnin 108 wiein wasTeivlunmvdenas
Frunllitesndi 6 viefin Wnefimiseinsumaesvdngessiuiulidesndt 144 misefin

‘waﬂamsmilﬁaumiaaufaaaawn°2mmﬂssmamawmamaamﬂu 2 vidngms
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guATNIIFWIIAINS Sntadunsdusissaunsaiuasioummdesliindn
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TAsinsaviiaAnY VS INAUNSANY LT 2

1. viandvAne 2l Unfinazannadinen) 1w 30 smhefn Ussneudag

1.1 F91UAU sy 9 wheAn Ussnause

081101 mwilneilensdoans 3(3-0-6)
(Thai for Communication)

081102  nmwdsnguludislszdriu 3(2-2-5)
(English for Everyday Use)

081103 MINAUINYENTBINGY 3(2-2-5)

(English Skill Development)

a o oo o v : oA o o - &
1.2 usAutaan fulivesndt 9 mizein Wnelidensiedvanis
3 s nduaz 3 yiefin seluil

121 nguivnanywermansuazanuAEns

082101  wywdrivAaus 3(3-0-6)
(Man and Art)

082102  uywdiuNsaseassh 3(3-0-6)
(Man and Creativity)

082103  UswaiuTiin 3(3-0-6)
(Philosophy and Life)

082104  enswssulan 3(3-0-6)
(World Civilization)

082 105 @nsesTsulve 3(3-0-6)
(Thai Civilization)

082 106  AaUrantnenssulussneue ey 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082 107  @umdlilomsWaNTin 3(3-0-6)

(Meditation for Self-Development)



082 108

082 109

082 110

083 101

083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

57

FavziuTausssumansiiu

(Art and Visual Culture)

AUFTIING

(Music Appreciation)
Aauzmsifluiinuasyihnuegadugy
(Art of Living and Working for Happiness)
wywdivdmindey

(Man and His Environment)
Innenivuyediug

(Psychology and Human Relations)
NANNITANNNT

(Principles of Management)

AnAnew

(Sport Education)

madles MsUnAsemazAsEgnalve
(Thai Politics, Government and Economy)
favznsuandluondeu

(Performing Arts in ASEAN)
s Ty

(Aspects of ASEAN Culture)
TausTIIAURT DT Y

(ASEAN Music Culture)

NS INOE S 9ETTA

(Creative Living)

AanssuieTinad1sassn

(Activities for a Creative Life)
Uszaunsaiununy

(Interational Experience)
waniAsgRaneLiesi unsWaINd aAs
(Sufficiency Economy and Social Development)

122 nfadvivermansiundineans
NI OAUNN

(Food for Health)

FUINADN LR WIATNE 1Y

(Environment, Pollution and Energy)
peuimes waluladansaumeauasnsioans

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)

ARRFERS LA ED A LW InUsE I 1Ty
(Mathematics and Statistics in Everyday Life)
Tanuanalulad wazuinnssu

(World of Technology and Innovation)

3(3-0-6)

3(3-0-6)
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084 106 Aveneans wavmaluladluussnane@eu 3(3-0-6)
(Science and Technology in ASEAN Community)

084 107  wasruluendeu 3(3-0-6)
(Energy in ASEAN)

084 108  lanuazmsiengns 3(3-0-6)

(Earth and Astronomy)
1.2.3 ngudrugannms

085101 Aalnsadassn 3(1-4-4)
(Creative Silpakom)

1.3 FAnemUNNuAlaeANEIY Sunllitesnit 12 waein
Usenaumag

1.3.1 ngaviedy $1uau 6 midenn

600 101 mwidsngqudeansdmsuinemansUszynd 3(3-0-6)
(Communicative English for Applied Science)
600 102 amwdinaumAtiadmsuInemansUseend 3(3-0-6)

(Technical English for Applied Science)

1.3.2. ngadvnden Sruaulitesndt 6 vuefin an 11 e dil

600 111  wAlulaBazenuarawndey 3(3-0-6)
(Clean Technology and Environment)

600 112 awnsnuintinUseaniu 3(3-0-6)
(Food and Life Style)

600 113 Aausmsnnsedin 3(3-0-6)
(Art of Living)

600 114 walllagansaumeauaemsussendneuiomes  3(3-0-6)
dmFumIdeRue g
(Information Technology and Computer Applications
for Food Research)

600 115 wAllaETInAuAMANGIn 3(3-0-6)
(Biotechnology and Life Quality)

600 116 amgguTunsiA 3(3-0-6)
(Leadership and Development)

600 117 wanulazdunnaeuiuTin 3(3-0-6)
(Energy and Environment for Life)

600 118 gsnadmiuiesediu 3(3-0-6)
(Business for Everyday Life)

600 119 il uazersuaonsdy 3(3-0-6)

(Electricity and Safety)
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600 120  MIPEAALAZNITRY 3(3-0-6)
(Marketing and Finance)
600 121  weluladiesaunsuaznsieans 3(3-0-6)

(Network Technology and Communication)
2. RUIAIVURNIE swalidesnin 108 mivefin Ussnaudne

2.1 NFUAVINUFIWIVTN (UnAuazannafine) s 47 misefin
Usgnaumy

511104  upaRaedwsUIfmNT 1 3(3-0-6)
(Calculus for Engineers 1)

511105  upaARedmsUIfINT 2 3(3-0-6)
(Calculus for Engineers 1)

511206  AdIAMEATIAINTIY 3(3-0-6)
(Engineering Mathematics)

513100 afvaly 3(3-0-6)
(General Chemistry)

513105 UfURmawiivinly 1(0-3-0)
(General Chemistry Laboratory)

514 101 @ndvialy 1 3(3-0-6)
(General Physics 1)

514102 Wandvial 2 3(3-0-6)
(General Physics II)

514 103 UfURMsAANdI 1 1(0-3-0)
(General Physics Laboratory 1)

514 104 URURMSHANGI 2 1(0-3-0)
(General Physics Laboratory Il

614101  JrnNssuitugIu 1(1-0-2)

(Basic Engineering)
614 191  msWsunsureuiawesdmsUImnsasamms  3(2-3-4)
(Computer Programming for Industrial Engineers)

614 201  WeUMUUIFMNTIY 3(2-3-4)
(Engineering Drawing)

614 202  @iFIFINTIY 3(3-0-6)
(Engineering Statistics)

614 211  NSTUINTHER 3(3-0-6)
(Manufacturing Processes)

614212 UURMINSZUINIHER 1(0-3-0)
(Manufacturing Processes Laboratory)

615112  narmansiFnTsy 3(3-0-6)

(Engineering Mechanics)
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615224 weshwigdaddmiuimns 3(3-0-6)
(Thermofluids for Engineer)

618120  Aennssulwinitugiu 3(3-0-6)
(Fundamental of Electrical Engineering)

620101 YaRIFmnIs 3(3-0-6)

(Engineering Materials)

2.2 nijuaﬂj’]ﬂ'x‘iﬁ'U WnR) T 55 viena Useneunie

614213 nsldreuiawestaslumssenuuy 2A1-3-2)
(Computer Aided Design)

614241  \pSWEANERSIAINTIY 3(3-0-6)
(Engineering Economy)

614251  MFIFeA LU 3(3-0-6)
(Operations Research)

614311 UURMIMIMAgeUTER 1(0-3-0)
(Materials Testing Laboratory)

614313 szuUSmluR 3(3-0-6)
(Automatic Systern)

614321  MSANINSYINUNNERENTTY 3(3-0-6)
(Industrial Work Studly)

614322  JenssumuUaonss 3(3-0-6)
(Safety Engineering)

614331  NEAUANALAN 3(3-0-6)
(Quality Control)

614 341 MFLAT AR ORI TSY 3(3-0-6)
(Industrial Cost Analysis)

614 351 ASNUNULBYATUANNNTHER 3(3-0-6)

(Production Planning and Control)
614352  ASANTINSINULAEEWIRADNEMS U FNg 3(3-0-6)
(Energy and Environmental Management for Engineers)

614 361 nMseenuuUioLAINsaluMSHER 3(3-0-6)
(Design for Manufacturability)

614363  UURMTImnssuRaEnig 1(0-3-0)
(Industrial Engineering Laboratory)

614 364 MNMIPONUUUYNIAINTTY 3(2-3-4)

(Engineering Design) .
614391  nmsHnnulugeanvinsst 1X(bidesndn 240 43l
(Industrial Training)
614451  AennssiaugeNyne 3(3-0-6)
(Maintenance Engineering)
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614461  MI0BNLUULHUENAYNTTU 3(3-0-6)
(Industrial Plant Design)

614491  lasumArnNIsugeavmng 1 1(0-3-0)
(Industrial Engineering Project 1)

614492 lAsamAMnNIIugRaIvng 2 200-6-0)
(Industrial Engineering Project 1)

614493 N 1%0-3-0)
(Seminar)

614496  AWBMEEMTUMIAAINT 3(3-0-6)
(English for Engineers)

615225  UfURmameslumigdad 1(0-3-0)
(Thermofluids Laboratory)

618121 UfURMSImnssulni gy 1(0-3-0)
(Fundamental of Electrical Engineering Laboratory)

619201  UfURNEIRTnd miunwimnssy 1(0-3-0)
(Spreadsheet Laboratory for Engineering)

619 331 mMydnnslasinms 3(3-0-6)

(Project Management)

23 nguIvIUAY @viafne) S 61 miseiin Uszneumesein

soluil

614213  nulreuiawestaslumsosniuy 2(1-3-2)
(Computer Aided Design)

614241  ASHEMARSIAINTIY 3(3-0-6)
(Engineering Economy)

614251  MFITEAMEuY 3(3-0-6)
(Operations Research)

614311 UfURmMsMInndeuTan 1(0-3-0)
(Materials Testing Laboratory)

614313 SzUUSHlAIR 3(3-0-6)
(Automatic System)

614 321 MIANINSINNUMIEAANTTY 3(3-0-6)
(Industrial Work Study)

614322  AennssuauUaendy 3(3-0-6)
(Safety Engineering)

614 331 MSATUALIATNTH 3(3-0-6)
(Quality Control)

614341  MTIATERRUYURAENTIH 3(3-0-6)

(Industrial Cost Analysis)

wnewg  * indnwinnaudesamedoulaglitfumheinsuludumiiemangns
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614 351 MIVNUHUUAYATUALNISHAR 3(3-0-6)
(Production Planning and Control)

614352  msdemendinuagdanndesdmsuimng  3(3-0-6)
(Energy and Environmental Management for Engineers)

614 361 MIDONUUU DAY MERNSE UM SHER 3(3-0-6)
(Design for Manufacturability)

614363  UURMTIMNITHERENT 1(0-3-0)
(Industrial Engineering Laboratory)

614 364 NTOBNLUUNIIMNTIY 3(2-3-9)
(Engineering Design) .

614391  nsHnalugpanvingsy 1+(lsitdoendn 240 Tl
(Industrial Training)

614451  JennssageNyie 3(3-0-6)
(Maintenance Engineering)

614461  N50BNKUULTHURAAIVNTTY 3(3-0-6)
(Industrial Plant Design)

614493 s 1%0-3-0)
(Seminar)

614 494  wiREUAVNAANGY 1%(0-3-0)

(Preparation for Cooperative Education)
614495  aviadnw o(litesndn 16 dam)
(Cooperative Education)

614496  MWBINEEMSUIMNg 3(3-0-6)
(English for Engineers)

615225  uUfURmaneslungded 1(0-3-0)
(Thermofluids Laboratory)

618 121 UfTAMTAmnssuliihiugu 1(0-3-0)
(Fundamental of Electrical Engineering Laboratory)

619201  UfURNsasAIndmsunwimnssy 1(0-3-0)
(Spreadsheet Laboratory for Engineering)

619 331 N3IANSIASINTT 3(3-0-6)

(Project Management)

wnews  * dnfinvmnausesamedeulaglifumhefesuuduniuemdngns
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24 nzj:u'“nmﬁan WUn@) Swlildesnit 6 miedn lnedanfnwiain

naudnwvudlawrumilvevateuusin aeluil

2.4.1 WA TAAUASNITZUILMINER

614 312 msldmositaseitislumsded miy 3(3-0-6)
IS padnInaTSUT
(Computer Aided Manufacturing for CNC Machining)

614 314 Amnssuaisdiona 3(3-0-6)
(Tool Engineering)

614315  DUYUWEN 3(3-0-6)
(Heat Treatment of Steels)

614 316  UfURMIBUYUWEN 1(0-3-0)
(Heat Treatment of Steel Laboratory)

614 317 lawizdnen 3(3-0-6)
(Mettallurgy)

614 318 UfURMslaviednen 1(0-3-0)
(Mettallurgy laboratory)

614 411  mseenwuumiRIiUeRu 3(3-0-6)

(Die Design Fundamentals)

2.4.2.09UIRUA AN MNUAEN1TUTUYTITEUUNTHAALAZNNT

AIuMS

614323  msumans 3(3-0-6)
(Ergonomics)

614 362 Yayaranlusyuumsuan 3(3-0-6)
(Computational Intelligence in Manufacturing Systems)

614 452  SEUUNSHAALUUAY 3(3-0-6)
(Lean Manufacturing Systems)

614 454  NMFVPFINTRNMINEALBZNITIAAWUNTHER 3(3-0-6)
(Production Scheduling and Sequencing)

614 456  MIPONLUULAEIATIZRNISAADS 3(3-0-6)
(Experimental Design and Analysis)

614462 IAINTIUANA 3(3-0-6)
(Value Engineering)

614 463  MsIIERENTUNNTAL 3(3-0-6)
(Simulation)

619432 3EUUNMSIANIAAN 3(3-0-6)
(Quality Management System)

619 434 AaunmlugAEVINTILNMIUSNS 3(3-0-6)

(Quality in Service Industry)



619 441

619 442
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nMadeulusinunag MATLAB 3(3-0-6)
(Computer Programing with MATLAB)
wilewloya 3(3-0-6)

(Data Mining)

2.4.3 WAUAAINSIMSIAMsuazladanng

614 453
614 455
619 313
619 421
619 431
619 433

619 436

3. RUINIVWADNLES

NYWNEYAENINTITH 3(3-0-6)
(Industrial Laws)

MIaseTiMaEMIUSININTNENTIY We 3(3-0-6)
(Team Building and Human Resource Management)
ANSIANISNSTUEUAZNIINTZABEUA 3(3-0-6)
(Transportation and Distribution Management)
NMIMUANALANAIAG 3(3-0-6)
(Inventory Control)

MINYINTINNEAENTTH 3(3-0-6)
(Industrial Forecasting)

FINTIUTHUY 3(3-0-6)
(System Engineering)

NMIDBNULUUKARS L IRRENTNTIULASMIHER 3(3-0-6)

(Industrial Product and Production Design)

Funllsitesnin 6 midein
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WHUNSANNVENEATENNIVIIANTINGAEMNT (Unfi)

U9 1 memsAne™ 1

Ve FovwAim FUIUNIEAA
081101 | mwilveritenisieans 3(3-0-6)
081 102 | awdinguludisuszdiu 3(2-2-5)
511 104 | upapaedvmiuIcmng 1 4(4-0-8)
514101 | Wandvily 1 3(3-0-6)
514103 | UfuRnsiandvialy 1 1(0-3-0)
614 101 3mﬂiimﬁu§w 1(1-0-2)
.............. Jndenluninaividoniad 3
BN 18
I 1 mansinedi 2
sWeRn Foswin Tumlene
081103 | mMsWainve M w1dingy 3(2-2-5)
511105 | upapdadmivimng 2 3(3-0-6)
514102 | Wandvily 2 3(3-0-6)
514104 | UfTRNsHANATALU 2 1(0-3-0)
614 191 | n1slusunsupeuiimesdniuirnsanaInnis 3(2-3-4)
615112 | nafmansirnssy 3(3-0-6)
.............. ndaduidenlunnemundnuitily 3
TN 19
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U9 2 MmansAne 1

S Foredmn FUIUKIEAA
511 206 | AdlAAIERSIAINTIN 3(3-0-6)
513100 | wilvily 3(3-0-6)
513105 | UftRnsiadivialy 1(0-3-0)
600 101 | amwidangudeasdmivinermaniuszynd 3(3-0-6)
614 201 | Weukuvimnssu 3(2-3-4)
614 202 | afi@IfIngsu 3(3-0-6)
619 201 | UjURnsasaTndmsunuieanssy 1(0-3-0)
444444444444444 yndenlumnnin@nwiiluiidmunlaeangin 3
AN 20
Ui 2 man1sRnudi 2
SWen Fovedmn FMIUNUEAR
614 211 | NIZUIUNIINER 3(3-0-6)
614 212 | UJURNINIEUIUNIIHER 1(0-3-0)
614 213 | nskdmeuiiamestaelunseeniuu 2(1-3-2)
614 241 | \ASHANARSIMINTTY 3(3-0-6)
614 251 | nmTduaLdueuy 3(3-0-6)
618 120 | Amnssulwihitugiu 3(3-0-6)
618 121 | UfjtRnmsimnssuluiniiugiu 1(0-3-0)
620 101 | Jan3fInsy 3(3-0-6)
................. yndenlumnnin@nwiiluiidmunlaeangin 3
TN 22
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U9 3 MmansAnea 1

e Foswin Tumenn
600 102 | awdangumadadmiuinemansuszand 3(3-0-6)
614 311 | UFURMsMInaaeuian 1(0-3-0)
614 313 | szUUsnluL 3(3-0-6)
614 321 | NISANYINITINIUNNGAINNTTI 3(3-0-6)
614 341 | NIFAATIEARUYURAAINNTTY 3(3-0-6)
614361 | nseenuuuiBmNEITalUNISHER 3(3-0-6)
615224 | wasluvlgdaddmivimng 3(3-0-6)
615225 | UjuRmsmeslungdnd 1(0-3-0)

FnUENN 20

Ui 3 memsinenii 2

Ve Foswin FIUNUBAA
614 322 | Aminssuanulasnsiy 3(3-0-6)
614 331 | NISAIUANAMNN 3(3-0-6)
614351 | NISINUNULAZAIUANNISHER 3(3-0-6)
614352 | msdamsndsnunardmandendniuing 3(3-0-6)
614 363 | UFURMTIMNTINRAEIMNS 1(0-3-0)
614 364 | N1FOBNLUUNIIAINTTY 3(2-3-4)
................. Arndenluninaivianis 3

BN 19

Uil 3 mamsAnunilauggyeu
BV ki Fovwim TMIURUIAN
614391 | msinanulugaamnssy 1(litfesndn 240 Falue)
FunUBAN -
ey * thanvmneusesamedeulanlifimhefnsundudumile mdngns
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U9 4 mMman1sAne 1

B ekl Fosedv Tuenn
614 451 | IMNTINNULENUIN 3(3-0-6)
614 461 | N130eNUUULTNIURAAIVNTTY 3(3-0-6)
614 491 | lAse3rmNTsuenaInng 1 1(0-3-0)
614 493 | dunun 1%(0-3-0)
614 496 | awdengudmIuAmNg 3(3-0-6)
619 331 | nMsipnslAseng 3(3-0-6)
............... Fgdenluninaivianiy 3

SREnn 16

Ui 4 man1sRnudi 2

B ekl Foswivn LRIVl etinlc)
614 492 | 1AS9UIAINTIUOAAINNIT 2 2(0-6-0)
444444444444444 dasuidentumnedundnuiiily 6
............... Fydenluninaivideniad 3

FAUNRUENA 11

Eeh]

o

* {n@nwmnaudesamzieulaglaidumiheinsududrunisvewidngns
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WHUNSANNVENEATENUNIVIIANTINGAENT (FviRafne)

U9 1 memsAne™ 1

Ve FovwAim FUIUNIEAA
081101 | mwilveritenisieans 3(3-0-6)
081 102 | awdingulu@isdszdniu 3(2-2-5)
511 104 | upapaedvmiuIcmng 1 4(4-0-8)
514101 | Wandvily 1 3(3-0-6)
514103 | UfuRnsiandvialy 1 1(0-3-0)
614 101 3mﬂiimﬁu§w 1(1-0-2)
.............. Jndenluninaividoniad 3
BN 18
I 1 mansinedi 2
sWeRn Foswin Tumlene
081103 | mMsWainve M w1dingy 3(2-2-5)
511105 | upapdadmivimng 2 3(3-0-6)
514102 | Wandvily 2 3(3-0-6)
514104 | UfTRnsHANATALY 2 1(0-3-0)
614 191 | n1slusunsupeuiimesdniuirnsanaInnis 3(2-3-4)
615112 | nafmansirnssy 3(3-0-6)
.............. ndaduidenlunnemundnuitily 3
TN 19
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U9 2 MmansAne 1

S Foredmn FUIUKIEAA
511 206 | AdlAAIERSIAINTIN 3(3-0-6)
513100 | wilvily 3(3-0-6)
513105 | UftRnsiadivialy 1(0-3-0)
600 101 | amwdangudemsdmivinermansuszynd 3(3-0-6)
614 201 | Weukuvimnssu 3(2-3-4)
614 202 | afi@IfIngsu 3(3-0-6)
619 201 | UjURnsasaTndmsunuieanssy 1(0-3-0)
444444444444444 yndenlumnnin@nwiiluiidmunlaeangin 3
AN 20
Ui 2 man1sRnudi 2
SWen Foveimn FMIUNUEAR
614 211 | NIZUIUNIINER 3(3-0-6)
614 212 | UJURNINIEUIUNIIHER 1(0-3-0)
614 213 | nskdmeuiiamestaelunseeniuu 2(1-3-2)
614 241 | \ASHANARSIMINTTY 3(3-0-6)
614 251 | nmTduaLdueuy 3(3-0-6)
618 120 | Amnssulwihitugiu 3(3-0-6)
618 121 | UfjtRnmsimnssuluiniiugiu 1(0-3-0)
620 101 | Jan3fmnssy 3(3-0-6)
................. yndenlumnnin@nwiiluiidmunlaeangin 3
TN 22
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U9 3 MmansAnea 1

e Foswin Tumenn
600 102 | awdangumadadmiuinemansuszand 3(3-0-6)
614 311 | UFURMsMInaaeuian 1(0-3-0)
614 313 | szUUsnluL 3(3-0-6)
614 321 | NISANYINITINIUNNGAINNTTI 3(3-0-6)
614 341 | NIFAATIEARUYURAAINNTTY 3(3-0-6)
614361 | nseenuuuiBmNEITalUNISHER 3(3-0-6)
615224 | wasluvlgdaddmivimng 3(3-0-6)
615225 | UjuRmsmeslungdnd 1(0-3-0)

FnUENN 20

Ui 3 memsinenii 2

Ve Foswin FIUNUBAA
614 322 | Aminssuanulasnsie 3(3-0-6)
614 331 | NISAIUANAMNN 3(3-0-6)
614 351 | NI5IUNULAZAIUANNISHER 3(3-0-6)
614352 | msdamsndsnunardmandendniuing 3(3-0-6)
614 363 | UFURMTIMNTINRAEIMNS 1(0-3-0)
614 364 | N1FOBNLUUNIIAINTTY 3(2-3-4)
................. Aurisduidenlumnain@nunsily 3

BN 19

Uil 3 mamsAnuniauggieu
BV ki Fovwim TMIURUIAN
614391 | msinanulugaamnssy 1(litfesndn 240 Falue)
FunUBAN -
ey * thanvmneusesamedeulanlifimhefnsundudumile mdngns
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U9 4 mMman1sAne 1

Se Fosedv Tuenn
614 451 | IMNTINNULENUIN 3(3-0-6)
614 461 | N130eNUUULTNIURAAIVNTTY 3(3-0-6)
614 493 | &uuuwn 1%(0-3-0)
614 494 | wissnawnafng, 1%(0-3-0)
614 496 | awdengudmIuAmNg 3(3-0-6)
619 331 | nMsipnslAseng 3(3-0-6)
............... dasuidentumneiudnuiily 3
.............. Ay ndenlununaividoniad 3

FANUEAA 18

Uit 4 mensinendi 2

SWeR Fomeiv UM
614 495 | awia@nw uhfoenrh 16 damh)

FAUNUENA 11

wewn  * dadnwmnausesamefolaglitumhefnsuiudumie wdngns
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wé’ngmawﬁ%ﬁmmsmLfﬁmna

HnAnwdesdnudulumnaindnwilusvdlidesnin 30 wihein
srednlumnaivanzdwiulitesndt 114 wiein wazsiednlumnaisiden
whulitdesnd 6 miedn lnelimhefnsiunasandngnsinuiulitesndt 150
wefin

1. UYWAY $1u0u 30 smhwfn Ussneudng

1.1 AY1UAY $u 9 wiheRn Ussnausdae

081101 nwilmeiitensdoans 3(3-0-6)
(Thai for Communication)

081102 mwdsnguluiiauszaniu 3(2-2-5)
(English for Everyday Use)

081103  MIWALINYEN NG 3(2-2-5)

(English Skill Development)

a O - | ° % ' | a o ~ &
1.2 2vusAutaan dwiubivesndt 9 wiwin laglidenneinanis
3 negafdn nquaglivesndn 3 viefin deluil

121 ngsivansemaniuazdeanAans

082101  wywdriuAay 3(3-0-6)
(Man and Art)

082102  uywdiuNsas 19T 3(3-0-6)
(Man and Creativity)

082103  Uswgiudiin 3(3-0-6)
(Philosophy and Life)

082104  ©1swssIUlan 3(3-0-6)
(World Civilization)

082 105 @138553ulne 3(3-0-6)
(Thai Civilization)

082106 Aavzanlnenssululsynnauedeu 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082107  @UTBOMIWANTIN 3(3-0-6)
(Meditation for Self-Development)

082 108  AaUyiuTmusssunansiiu 3(3-0-6)
(Art and Visual Culture)

082109 aum3IINY 3(3-0-6)
(Music Appreciation)

082110  AaUzmssiiduTinuazvhnuegadugy 3(3-0-6)

(Art of Living and Working for Happiness)



083 101

083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

084 106

084 107

084 108
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uywdiUAsndon

(Man and His Environment)
Feimeniiuanywedaniug

(Psychology and Human Relations)
RANNTIANTT

(Principles of Management)
Aunfnen

(Sport Education)

m3dles MaunAseauiATgNalve
(Thai Politics, Government and Economy)
Aavznsuandluodeu

(Performing Arts in ASEAN)

A TansTsuedey

(Aspects of ASEAN Culture)
TansTsunusToNT

(ASEAN Music Culture)

NI InoY19a5 e TIA

(Creative Living)
AvnssuiioTinadsessn

(Activities for a Creative Life)
Uszaun1salunune

(International Experience)
naniAswgRaneLiesiun e A
(Sufficiency Economy and Social Development)

122 nguiviAvenmansiuadinaans
MNSLNOAYNN

(Food for Health)

FUINEDN LR UATNG 1

(Environment, Pollution and Energy) .
paNfimes wAluladasaumALazn1saeans

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)

ARAMERSLaLED R LT InUsES Iy

(Mathematics and Statistics in Everyday Life)
Tanuamaluladuasuinnssu

(World of Technology and Innovation)
Inenemans wasmaluladlulssnauendeu
(Science and Technology in ASEAN Community)
nasnuluedey

(Energy in ASEAN)

Tanuagmsenans

(Earth and Astronomy)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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1.2.3 NGUIVIUIUING
085101  Aathnsaseassd 3(1-4-4)
(Creative Silpakom)

1.3 AANYMNAUNNMUALEALATT S1uu 12 wieAn Ussnousie

131 ngaRv1UeAu 319U 6 miein Usznaudiy

600 101 nwdsnqueasdmiuivermansUszend 3(3-0-6)
(Communicative English for Applied Science)
600 102 MBI uwellAdMSUINeIManTUsEand 3(3-0-6)

(Technical English for Applied Science)

13.2.nga3yden Inulitiesndt 6 witefia lneldananiv

sioluil ‘

600 111 wieluladazonnuazduindon 3(3-0-6)
(Clean Technology and Environment)

600 112 ownIsiuInTInUTzd iU 3(3-0-6)
(Food and Life Style)

600 113 @aUusmInseTin 3(3-0-6)
(Art of Living)

600 114  wAlulagansaumeAwaznsUssenAnuImes 3(3-0-6)
dmTunaideaueIns
(Information Technology and Computer
Applications for Food Research)

600 115 mAldlagTnmiunnnngIn 3(3-0-6)
(Biotechnology and Life Quality)

600 116 amertiunsan 3(3-0-6)
(Leadership and Development)

600 117  WasUMAYAsna o UTIn 3(3-0-6)
(Energy and Environment for Life)

600 118 gsnad WL INUTEITIU 3(3-0-6)
(Business for Everyday Life)

600 119 T uavenuaensdy 3(3-0-6)
(Electricity and Safety)

600 120  MIAAALAENITRY 3(3-0-6)
(Marketing and Finance)

600 121 wieluladi3evnewagnsdoans 3(3-0-6)

(Network Technology and Communication)
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2. VUIAIVWANIE swnlitiosndn 114 wiwin Ussneudae

2.1 nijuaﬂj’lﬁugﬁuam“?jw U 62 WiwAn Usznausie

511104

511 105

511 206

513 100

513 105

514 101

514 102

514 103

514 104

614 201

615 101

615112

615 113

615 121

615 203

615 204

615 206

615 211

upaRdadmIUImNg 1

(Calculus for Engineers 1)
upaRaadmIUImNg 2

(Calculus for Engineers 1)
ARIAANENTIAINTIN

(Engineering Mathematics)

weiivaly

(General Chemnistry)

UjuRmaedinaly

General Chemistry Laboratory)
Wandsialu 1

(General Physics )

Wandlu 2

(General Physics )
UfuRmsilandvialy 1

(General Physics Laboratory )
UjuRmsandaly 2

(General Physics Laboratory II)
Wenuluuimn sy

(Engineering Drawing) )
nuaeademnaimnsslowiu
(Introduction to Safety Engineering)
nAFNERI NI

(Engineering Mechanics )
NAPNEANSIFINTIN 2

(Engineering Mechanics II)
gavAMARTMTMNTILeR oA 1
(Mechanical Engineering Thermodynamics 1)
ARG UNMTIATIEANSIFNT TN
(Statistics for Engineering Analysis)
s2laUIB B avd T UIMmNTATINa
(Numerical Methods for Mechanical Engineers)
ASEUMMINEREMSUIMNIAT0INA
(Manufacturing Processes for Mechanical Engineers)
narmansvoads 1

(Mechanics of Solid 1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(2-3-4)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)



615 222

615 223

615 331

615 332

615 402

618 120

620 101

7

Qmwwamam%mﬁmmmm‘%aana 2 2(2-0-4)
(Mechanical Engineering Thermodynamics 1)
naransvedla 1 3(3-0-6)
(Fluid Mechanics ) .
Aennyalvihdmsuicmnsiaiena 3(3-0-6)
(Electrical Engineering for Mechanical Engineers)
YjuRmsiemnssulwihdmsuimnsiaiona 1(0-3-0)

(Electrical Engineering Laboratory for Mechanical Engineers)
mMadsullsunsuneniamesdmsuimnssueIona 3(3-0-6)
(Computer Programming for Mechanical Engineering)

Aennssulwinitugiu 3(3-0-6)
(Fundamental of Electrical Engineering)
Yamrmnssy 3(3-0-6)

(Engineering Materials)

2.2 nzjuﬁ%ﬁﬁ'ﬂﬁu U 43 miefn Usenauday

615 201

615 202

615 205

615 212

615 221

615 301

615 302

615 303

615 311

615 312

615313

615 333

WeuuuAmnssedona 1(1-0-2)
(Mechanical Engineering Drawing)
UfURMs@euuuLimnssuwesena 1 1(0-3-0)
(Mechanical Engineering Drawing Laboratory 1)
URURMI@euwuvimnssuesena 2 1(0-3-0)
(Mechanicall Engineering Drawing Laboratory 1)
naFEnSLARaNINa 3(3-0-6)
(Mechanics of Machinery)

nseEmMALS oY 3(3-0-6)
(Heat Transfer)

UfURMseseInan1NEs 1 1(0-3-0)
(Manufacturing Mechanical Laboratory 1)
UfURMseRBINaNIINER 2 1(0-3-0)
(Manufacturing Mechanical Laboratory I}
UfiRMSImnssuesena 1 1(0-3-0)
(Mechanical Engineering Laboratory 1)

welulaBvegeuTan 1(0-3-0)
(Material Testing Technology)

N1I9ONKUUATDNNING 1 3(3-0-6)
(Machine Design 1)

NIOONUUUPTONING 2 3(3-0-6)
(Machine Design 1) ‘
mspuALBRlRAAMNTINATNA 3(3-0-6)

(Automatic Control in Mechanical Engineering)
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615341  iwpwuidumUmely 2(2-0-4)
(Internal Combustion Engines)

615342  n1sUSuone 3(3-0-6)
(Air Conditioning) ‘

615371 MmN 1x(bipunan 320 Falug)
(Practical Training)

615372 lAssnuifmnssuAiesna 1 1(0-3-0)
(Mechanical Engineering Project 1)

615401  UJURMTImNTsuATona 2 1(0-3-0)

(Mechanical Engineering Laboratory Il
615411  MIsoNLUURGAMnsuAIanaltrouimeie 3(3-0-6)
(Computer Aided Mechanical Engineering Design)

615 421 Aennsnlswnsnunds 3(3-0-6)
(Power Plant Engineering)

615431 msdudziownang 3(3-0-6)
(Mechanical Vibration)

615441  msvimandu 3(3-0-6)
(Refrigeration) .

615471 lAssAmNITuAIeINa 2 1(0-3-0)
(Mechanical Engineering Project Il)

615472  lASHAMNITUATINa 3 1(0-3-0)

(Mechanical Engineering Project Ill)

23 nfcjua“lﬂlﬁaﬂ Fnnulitesnin 9 mhedn Tnedenansedwselull

615501  szleuisWlwiedwwidwsuicmns 3(3-0-6)
(Finite Element Methods for Engineers)

615511 namansvawuds 2 3(3-0-6)
(Mechanics of Solid II)

615521 narmansuadlva 2 3(3-0-6)
(Fluid f\/lecklanics )

615522 Arnnssulei 3(3-0-6)
(Steam Engineering)

615523  MSEONLUUTLUUAING DU 3(3-0-6)
(Design of Thermal Systems)

615524  AenssuvisAusau 3(3-0-6)
(Heat Pipe Engineering)

615525  AAINSTUWSWMULEDTRNE 3(3-0-6)

(Solar Energy Engineering)

o

winews  * dnfinvimnausesamedeulaglifumhefesuuduniwemdngns




615 526

615 527

615 531

615 532

615 533

615 541

615 542

615 543

615 551

615 552

615 553

615 554

615 555

615 561

615 562

615 563

615 564

615 565

615 566

615 567

615 568
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mseusnYduasnsInMInd s

(Energy Conservation and Management)
UMEINEINUNALNY

(Renewable Energy Resources)
Bilpsreulvsamesdmivimnsiesona
(Microcontroller for Mechanical Engineers)
Amnssuanvsetindilewiu

(Introduction to Mechatronics Engineering)
MFINIIMNIIY

(Engineering Measurement)

wialulagenueud

(Automotive Technology)

fauin

(Gas Turbine)
gorlfwasUsrendlumadmnssund s
(Application Software in Energy Engineering)
szuumawesiva

(Fluid Power Systemns)
szuulhuAnduezlensednd

(Pneumatic and Hydraulic Systems)
aﬂ?ﬂiimmﬂﬂWWi@ﬁﬂé%NLLﬁﬂ 1
(Optomechatronics  Engineering 1)
AmnnssuAnvselndn e 2
(Optomechatronics  Engineering 1)
forldwasUssndlunmaimnssuwnnmselind
(Application Software in Mechatronics Engineering)
Bawnamemamnssuaiena 1

(Selected Topics in Mechanical Engineering 1)
Bawnamemalmnssuedena 2

(Selected Topics in Mechanical Engineering I
FosfnaNERImMNIIATEINa 3

(Selected Topics in Mechanical Engineering Il
BOIRARINNENIIMNTINATING 4

(Selected Topics in Mechanical Engineering IV)
M vluaeuALLaTY

(Combustion and Emission Control)
syuumswiviluazgunsalmueiaiiy

(Combustion Systems and Emission Control Equipment)

MIAPIAUE M UDIANS
(Dehumidification for Buildings)
NNI0NLUUBIASUTENEIANA 319U
(Passive Building Design)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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615 569 Lﬁ“d"aLwaﬁamal,l,azﬂﬁl,t,ﬂiamw 3(3-0-6)
(Biomass Fuel and ts Conversion)

615571 &N 3(3-0-6)
(Seminar)

3. NUINIVNFDNLES Snnubivesnin 6 wiwin
Tidendnuilfanmanein Allnsevluminendefauing vielvileeeu
Tusvminendedu nelisurmnmiureuananynssumMsUsesnae atnAnwidendne
FIWIUNGUI T ONUB MUY AN ZVBI U TIH sxfonhluAnAsyiuad glunguin
mﬂuLLavﬂamwaaﬂIuwmmmLawwvma WesmgeuieulvmsdiSamsinm

vanewn  Mstumbefsluusiasmneivlidudungin wwentumbefemeivil
el aommneRanlaild
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WHUNSANNTENEATENUNIVIIANTTUATANG

U9 1 mMmeansAnei 1

SWEY FovwAm FIUKIEAA
081 102 | awdinguludisussdniu 3(2-2-5)
511 104 | whagaad wiuimng 3(3-0-6)
513100 | wnilvily 3(3-0-6)
513105 | UjtRnseiiialy 1(0-3-0)
514101 | Wandvilu 1 3(3-0-6)
514103 | UjTRnsiEndaly 1 1(0-3-0)
615101 | ulaensemaimnssundesdu 1(1-0-2)
615112 | nafmansifmnssy 3(3-0-6)
.............. Fdenlunnaivnwnlufidmalneansin 3
BN 21

U 1 mMmeansAneni 2

e Foswin TUIURUEAN
081103 | mMsWainve M w1dingy 3(2-2-5)
511105 | upapdadmivimng 2 3(3-0-6)
514102 | Wandvily 2 3(3-0-6)
514104 | UjTRnsiEndAlY 2 1(0-3-0)
614 201 | \@eunuviAngsy 3(2-3-4)
615113 | nafmansifnssy 2 3(3-0-6)
615121 | gouvmamansmalmnssueiedna 1 3(3-0-6)
TN 19
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U9 2 MmansAne 1

S Foredmn FUIUKIEAA
511 206 | AdlAAIERSIAINTIN 3(3-0-6)
600 101 | amwdangudemsdmivinermansusynd 3(3-0-6)
615201 | Jeusuudmnssuededna 1(1-0-2)
615202 | UfiRnadeunuuimnssaiasna 1 1(0-3-0)
615211 | nafansvouds 1 3(3-0-6)
615212 | nafmansin3esinsna 3(3-0-6)
615 222 Qmw‘wamamﬁmﬁmﬂﬁiw,ﬂ%f'aaﬂa 2 2(2-0-4)
618 120 | Arnssuliniiugiu 3(3-0-6)
AN 19
Ui 2 man1sRnudi 2
SWen Foveimn FMIUNUEAR
080 101 | mwlveiiienisdeans 3(3-0-6)
600 102 | nwdanguimedadmsuiveimansuszand 3(3-0-6)
615203 | ad@dmsunisiasizinieimnssy 2(2-0-4)
615204 | sudeudtdwniavdmivimnsieiona 2(2-0-8)
615205 | UfTAMsdsunuimnssuiaiena 2 1(0-3-0)
615206 | nszurunswandmivimnsiedena 3(3-0-6)
615221 | Amsanemannuiou 3(3-0-6)
615223 | narmansvediva 1 3(3-0-6)
SvUaEnn 20
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U9 3 MmansAnea 1

SWEY FovwAm FUIUNIEAA
615301 | UftRnisiaTesnanisndn 1 1(0-3-0)
615311 | welula8vaaeuTan 1(0-3-0)
615312 | mseenuuuiAesinna 1 3(3-0-6)
615331 | Fennssulihdmsuimnsinieana 3(3-0-6)
615332 | UfiRmAmnsailiihdmivimnseieana 1(0-3-0)
615333 | nmsmuausaluiAmdmnsseiena 3(3-0-6)
615341 | w3essusduauniely 2(2-0-8)
............... yudenlunmnaisnany 3
............... Fndadudontumnemundnuitily 3

BN 20

I 3 mansAnedi 2

W Fovwim FMIURUEAR
615302 | UftRn1siaTenanisnan 2 1(0-3-0)
615303 | UfiRnsimnsnnedona 1 1(0-3-0)
615313 | n1seenuuuLAIesingnag 2 3(3-0-6)
615342 | n1susuIne 3(3-0-6)
615372 | TassrnAenssuaiona 1 1(0-3-0)
620 101 | Janirangsu 3(3-0-6)
............... pdedudentunnaivdnuiily 3
............... ndadudenlunnemundnuitily 3

TN 18

i 3 meamsAneniiiaugg oy
sWeRn Foswin TMIURUBAA
615371 | nsinau 1*(laifeandn 240 dalas)
FunUBAN -

NRUYLA

* dndnwnaudesamzdoulaghidumheinsuiuduniaemdngns
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U9 4 mMman1sAne 1

S Foredmn FUIUKIEAA
615401 | UftRnsimnsnnedona 2 1(0-3-0)
615411 | nseenuuunesiimnssuaiesnalinenfiunesde 3(3-0-6)
615431 | msduazdiouniana 3(3-0-6)
615 441 | Msvienudu 3(3-0-6)
615471 | lassudenssuaiena 2 1(0-3-0)
444444444444444 g denluninaivaniy 3
,,,,,,,,,,,,,, Ay ndenluninaivdeniad 3

FIUNUENA 17

U7 4 smemsAnudi 2

B ekl Foswivn LRIVl etinlc)
615402 | nmsdeulusunsumeuimesdmivismnssuaiona 3(3-0-6)
615421 | Amnssulssdnsaumas 3(3-0-6)
615472 | Tassendennssuaiesna 3 1(0-3-0)
............... Jyudenluninaigany 3
............... Fydenluninaivideniad 3
............... yndenlumnnindnwiiluiidmuslaeangin 3

TN 16
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NANGATENVIIVANTTUAL

o Y e a a = o o R% ' ' a
PnAnwdesdnuseirlwsnmundnwiiludwinlitesnin 30 wiefin
eRvlanmvegsubidesnin 111 whefin  waesedvilumnedvidenas
Fnnliidesndi 6 wiefin Wnelimieinumaeavdngessiuiulidesndt 147 miedn

1. VUIAIVRNY MY Srnuliitiesnin 30 minefin Uszneudne

1.1 AY1UAY $u 9 whedn Ussnaudae

081101 mwilmeiitensdoans 3(3-0-6)
(Thai for Communication)

081102 nwdsnguluiiauszaniu 3(2-2-5)
(English for Everyday Use)

081 103  MIWALNINYENEDINGY 3(2-2-5)

(English Skill Development)

a v o oA ° | a v a & | a
1.2 3WUIAUERDN d1wu 9 wihein eglidenedvainiia 3 nawiv
neuaelitiosndn 3 viefin seluil

121 ngsivaysemaniuazdanAans

082101  wywdriuAay 3(3-0-6)
(Man and Art)

082102  uywdiuNsas 19T 3(3-0-6)
(Man and Creativity)

082103  Uswgiudiin 3(3-0-6)
(Philosophy and Life)

082104  enswssalan 3(3-0-6)
(World Civilization)

082 105 ®enswssalve 3(3-0-6)
(Thai Civilization)

082 106  AaUzantmenssululssaneneifiou 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082 107  @uBtien1siaungin 3(3-0-6)
(Meditation for Self-Development)

082 108 AaUyiUTamsTIIMeMSIHY 3(3-0-6)
(Art and Visual Culture)

082 109  PusRIVNY 3(3-0-6)
(Music Appreciation)

082110  AaUzmssiiduTinuazvhnuegadugy 3(3-0-6)
(Art of Living and Working for Happiness)

083 101  wywdfiudundey 3(3-0-6)

(Man and His Environment)



083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

084 106

084 107

084 108
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Ineniusywedmug

(Psychology and Human Relations)
PANNTITINNNT

(Principles of Management)
AAne

(Sport Education)

m3dles MaunAseuauiATgNalve
(Thai Politics, Government and Economy)
Aavsmsuanduen@eu

(Performing Arts in ASEAN)
inusTINeTeu

(Aspects of ASEAN Culture)
TSI 0T

(ASEAN Music Culture)

s IneE9Es19a55A

(Creative Living)
AanssuiiaTInasnsassn

(Activities for a Creative Life)
Usgaumsalununa

(International Experience)
naniAswgnaneLiesiun e ans
(Sufficiency Economy and Social Development)

122 ngaiviverrmaniiuatinaans
WnsieguAm

(Food for Health)

FUINADN LR HATNE 1

(Environment, Pollution and Energy)
P waluladansaumeuazmsdoans

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)

ARAMERILALED R LTSSy

(Mathematics and Statistics in Everyday Life)
Tanuawaluladuazuinnssu

(World of Technology and Innovation)
Inenemans wasmaluladlulssnauendeu
(Science and Technology in ASEAN Community)
masnuluedey

(Energy in ASEAN)

Tanuagmsenans

(Earth and Astronomy)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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1.23 ngudrnuganms

085101  Aathnsasneessn 3(1-4-)
(Creative Silpakorn)

1.3 F¥Anen NN vualagane I siuulitesnin 12 wiein
Usenaumae

1.3.1 39109AU WU 6 e

600 101 nwdsnqudeansdmiuineimansussynd 3(3-0-6)
(Communicative English for Applied Science)
600102  nwdsngumAtadmIUINeImansUTEand 3(3-0-6)

(Technical English for Applied Science)

1323w den 2w 6 miwin wadenansedvweluil

600 111 wirlulaBaronuardunndon 3(3-0-6)
(Clean Technology and Environment)

600 112 9wnsiuitaInUsEaiu 3(3-0-6)
(Food and Life Style)

600 113 AauznInisstiin 3(3-0-6)
(Art of Living)

600 114 wielulagansaumekasnsUssyndnesiiages 3(3-0-6)

FmsumaITeRues
(Information Technology and Computer Applications for
Food Research)

600 115 wielula8¥nmiunanndin 3(3-0-6)
(Biotechnology and Life Quality)

600 116 AmwgniuNsHoL 3(3-0-6)
(Leadership and Development)

600 117  wasulardIndeuiuTin 3(3-0-6)
(Energy and Environment for Life)

600 118 gnadmsUTINUsEITIU 3(3-0-6)
(Business for Everyday Life)

600 119 Il wazanulasnis 3(3-0-6)
(Electricity and Safety)

600 120 MR IALAZNITRY 3(3-0-6)
(Marketing and Finance) -

600 121 wirluladir3euneuaynsaoans 3(3-0-6)

(Network Technology and Communication)
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2. RUINIVWANIE Srunulsitiorndn 111 smiheRn Usneudne

2.1 nijuaﬂj’lﬁugﬁuam“?jw U 37 Wi Usznausie

511104  upaRaadmiUImMNT 1 3(3-0-6)
(Calculus for Engineers )

511105  ueaRdadmsuiemng 2 3(3-0-6)
(Calculus for Engineers 1I)

511206 ASIAFERSIANTIY 3(3-0-6)
(Engineering Mathematics)

513100 adivialy 3(3-0-6)
(General Chemistry)

513105  UfuRmsaiivialy 1(0-3-0)
(General Chemistry Laboratory)

514101  W@Andvalu 1 3(3-0-6)
(General Physics 1)

514102 W@Andvialu 2 3(3-0-6)
(General Physics Il

514103 UjURNsandvalU 1 1(0-3-0)
(General Physics Laboratory 1)

514 104 UURnsiEndvly 2 1(0-3-0)
(General Physics Laboratory 1I)

517 111 nmsBeulsunsuaouiiomes 1 3(2-2-5)
(Computer Programming 1)

614 201  WeUWULIMNTIY 3(2-3-4)
(Engineering Drawing)

615112 narnans NI 3(3-0-6)
(Engineering Mechanics)

618 120  Aennsaulwinitugiu 3(3-0-6)
(Fundamental of Electrical Engineering)

618 121 UfURMArmnssuliihiugu 1(0-3-0)
(Fundamental of Electrical Engineering Laboratory)

620 101  Janifmnss 3(3-0-6)

(Engineering Materials)

22 nzju%mﬁ'\iﬁ'u U 68 MieAn Usenaudiy

616 111 Amnssuriilowy 2(2-0-4)
(Introduction to Chemical Engineering)
616 121  NSLUUMSINNIANNTIUAT] 3(3-0-6)

(Chemical Engineering Processes)



NG

89

616 202  MFIPTWIMNNIANTSUPTAEsHDeUITITwuay

22-0-4)

(Chemical Engineering Analysis by Numerical Methods)

616 203 @dAIMNTIUAL
(Chemical Engineering Statistics) .
616 211 MANMIMATMIANNAVNIAINISIATINLEIY

3(3-0-6)

3(3-0-6)

(Basic Chemical Engineering Principles and Calculations)

616 212 QUVINAFNARSNTIFMNTTILAN
(Chemical Engineering Thermodynamics)

616 213 visuaraUnsaldmiunseUIuN TR MNTIY
(Piping and Instruments for Industrial Processes)

616 301  M3UsEyNATSNIRAERFaRsdmTuNIIRes
ASZUIMIVNOIMNTIUAL

(Application of Mathematical Methods for Modeling in

Chemical Engineering Processes)
616302  SrUUMSUTENUAMATNEREYNTTH

(Industry Quality Assurance System)
616 311 aunainnIALAYaNn BRI TIMmINTTULRE

3(3-0-6)

22-0-4)

2(2-0-4)

22-0-4)

3(3-0-6)

(Phase and Chemical Equilibrium in Chemical Engineering)

616 312 msidamauasnsyimudu
(Power Generation and Refrigeration)
616 313 AuUaeANEMIAINTSILAL
(Chemical Engineering Safety)
616 331 ﬂaywaﬂﬂﬁmgwﬂﬁﬂjﬂﬁmﬂﬁLLazmiaaﬂLL‘U‘U
wpeUnsal
(Chemical Engineering Kinetics and Reactor Design)
616 332 NMsUFURMIMsaawluey
(Momentum Transfer Operations)
616 333 NMsURURMIMsaBmauSou
(Heat Transfer Operations)
616 334 mMIUFURMINSAEWIIG
(Mass Transfer Operations)
616 335 NIESILUUTABMANNITBDINTTUIUNST 1
(Process Modeling and Simulation 1)
616 336 wai’mmzmummmmimuqmmﬁmﬂiimmﬁ

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

(Process Dynamics and Control in Chemical Engineering)

616 381 UfURnmsmsUiRnisiamzmie 1 1(0-3-0)
(Unit Operation Laboratory 1) .
616382  NSANIU 1*(bidounan 240 2l

(Practical Training)

* ffnd@nwimnaudesameziisulaglitumiheinsududunivewmdngns
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616 391  HUUUNVRUTANITULAE M TR IVNTIFNTULAT 1(0-3-0)
Tutlagdu
(Seminar in Recent Chemical Engineering Innovation
and Development)

616 401  iAsugANARSINTIFNT TIPSl 3(3-0-6)
(Chemical Engineering Economics)

616 411 Usmngnsainistiing 3(3-0-6)
(Transport Phenomena)

616 431 MIATNRULUUTI@WATNITINADINTZUIUNT 2 21-3-2)
(Process Modeling and Simulation 1)

616 432 MFORNLUULSUNSIFINTIULAS 3(2-3-4)
(Chemical Engineering Plant Design)

616 441 MIFuATER TaRUAYMITIMUNNYaZAINE 3(3-0-6)
(Material Synthesis and Characterization)

616 481  UfUAMsMsURURMsIamzve 2 1(0-3-0)
(Unit Operation Laboratory II)

616 491  lassAennssued 1 1(0-3-0)
(Chemical Engineering Project I)

616 492 lassAemnssuedl 2 3(0-9-0)

(Chemical Engineering Project Il)
23 ngudviden  dwoubidesndn 6 miefin Tnedonanseivseluil

616 421 ArmnssumsnauishAlasEeuuarnstan 3(3-0-6)
UAASTINUIG
(Petroleum Refinery Engineering and Natural
Gas Processing)

616 422 nszUIUNTIMmNTLUIRsAT 3(3-0-6)
(Petrochemical Engineering Processes)

616 451  AennsIuAlAWINaDY 3(3-0-6)
(Environmental Chemical Engineering)

616 452 msUinvesdegmemyngsy 3(3-0-6)
(Industrial Waste Treatment)

616 511 nsdansmuUasnsielunssuiums 3(3-0-6)
(Process Safety Management)

616 531  MEMANENETIAATIAIN TR 3(3-0-6)
(Chemical Engineering Optimization)

616 532 MIE UL RBLAEMTIATIEANGTR 3(3-0-6)
NFBUIUNS
(Modeling and Analysis of Process Dynamics)

616 541  APNTINOADT 3(3-0-6)

(Polymer Engineering)
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616 542 nITULIUNTINDAES 3(3-0-6)
(Polymer Processing)

616 551 AennIsupdPanwdmsuiemnssuadl 3(3-0-6)
(Biochemiqal Engineering for Chemical Engineering)

616 561  wiAlulag@auiulugnanynssy 3(3-0-6)
(Industrial Membrane Technology)

616 562 nsEfAcEsIaza 3(3-0-6)
(Solvent Extraction)

616 563  Arnnyalaslodta 3(3-0-6)
(Cryogenic Engineering)

616 571 Fennssumsiseuisen 3(3-0-6)
(Catalytic Reaction Engineering)

616 572 MSVMUNINYABRN YRR NT UL RTeN 3(3-0-6)
(Characterization of Catalysts)

616 581 virtatlagUumsiemnssuell 3(3-0-6)

(Current Topics in Chemical Engineering)

3. RUINIVUADNLES Funuliidesnin 6 mieia
TdenAnuldamnnein AdeaeulumiinerdeRauns vioinidnaou
Tusmivedeiu TnldSumudfiureurnanenssumsUsssinne SrnAnuidendng
neAvilunguinidenvemmnmivianzesain axdeniluAsassdundelungsin
‘UﬁﬂULLauﬂajJ’J‘mLaE)ﬂs[,umJ’Jﬂ’J‘U’lLQW%WJEJ Wionsadeuieulumsdi§amsfinm

e nstumbeialussiasmneiiviliiubungin asusmivmieinneivia
v saomanefunlald
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WHUNISANENTENGATENYIVAFINTTAAL

U9 1 memsAnw? 1

S Foredimn FUIUNIIEAA
081101 | mwilvertensieans 3(3-0-6)
511104 | wpaedadmduiens 1 3(3-0-6)
513100 | ndivialy 3(3-0-6)
513105 | UfuRnisiaiivily 1(0-3-0)
514101 | WAndvialu 1 3(3-0-6)
514103 | UftRnsidndily 1 1(0-3-0)
600 101 | mMwidangqudoansdmivinermaniuszgnd 3(3-0-6)
616 111 | Sennssuaiidosdu 2(2-0-4)
TN 19
Ui 1 meAn1sRnudi 2
S Fovedmn TMIURUBAN
511 105 uwraRdadmiUIfmNg 2 3(3-0-6)
514102 | #Andvilu 2 3(3-06)
514100 | UfURnsTANdVlU 2 10-3-0)
517 111 nMaflsulusunsureuiapmes 1 3(2-2-5)
600102 | nmwdinquwelladmuivermansusvans 3(3-0-6)
616 121 | nszuIuMIMSiFnTsuadl 3(3-0-6)
ndaudeniumnmndnuily 3
TR 19
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U9 2 mMmansAnena 1

e Foswin Tumenn
081 102 | awdinguluddsuszdniu 3(2-2-5)
511206 | adiaAansiAangsy 3(3-0-6)
614 201 | Weunuvimngy 3(2-3-4)
615112 | nafmansifmnssy 3(3-0-6)
616 211 wa"ﬂmsLLazmsﬁmammﬁmmwLﬂﬁ“ﬁugm 3(3-0-6)
620 101 | JanImnTiu 3(3-0-6)
................. ndaduidenlunneiudnuiiill 3

BN 21

I 2 mansfnedi 2

e Foswin LRIVl etinlc)
081103 | mMsWainwe M w1dingy 3(2-2-5)
616 202 | mMswATIEEINIImMNssuAdimeseiieuitideia 2(2-0-4)
616 203 | @d@imingsuiadl 3(3-0-6)
616 212 | QumafARITINIAINTIUAL 3(3-0-6)
616 213 | vieuaraUnInldmiuNIEUIUNMTOAAIMNTTY 2(2-0-4)
618120 | Aennssulwihitugiu 3(3-0-6)
618 121 Ug’jﬂ’ﬁmﬁﬂmﬁﬂﬂﬂﬁﬁugm 1(0-3-0)
................. pdedudentunnaivdnuiily 3

Ee vl 20
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U9 3 MmansAne 1

B ekl Fosedv Tuenn
616301 | msUseendIsmMseafineassdmsunsinaes 22-0-4)
ASFUIUMTVNTIFINT IR
616311 | aumainnpuazaunaaiiaiFmnssadl 3(3-0-6)
616312 | msidiaridaaymsvienudy 2(2-0-4)
616331 | saunamansimnsaieiiuarniseenuuuieiesunsal 3(3-0-6)
616332 | msufuRnsnsaewliensy 2(2-0-9)
616333 | msujuAnsnsaeweLiou 3(3-0-6)
Agudenia 6
FANUEAA 21
Ui 3 mAn1sAnudi 2
e Fomeiv FIWIUNUBAA
616 302 | srUUNsUsERUAMATNEAEIVNTTY 2(2-0-4)
616 313 | mutasadenirmnssuadl 3(3-0-6)
616 334 | MsUfuRn1snsaemuia 3(3-0-6)
616 335 | AMIESINLUUTIA0IAZNITINABINTEUIUNNS 1 3(2-3-4)
616 336 | WaIANTTUIUNMIUALNITAIUANMISIAINTTULAL] 3(3-0-6)
616 381 | UjURAnsmsuiRnistanizniie 1 1(0-3-0)
616 391 Funumauianssusaznisimumadanssuaiiulagiu 1(0-3-0)
................. Arndenluniieiviany 3
SvUaEnn 19
Uil 3 mansAnuTileung oy
SWEIU Foredimn FMIURULAN
616 382 | n1sHN9U 1+(litforndn 240 Halu9)
FunUBAN -
wewn  * dadnwmnauesamefoulaglitfumhefnsuiudiunise wdngns
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U9 4 pansAnea 1

SWEY FovwAm FUIUNIEAA
616 431 | N1SASINLUUIIAOILAENITINADINTZUIUNTT 2 2(1-3-2)
616 401 | \AsugeARsNIIMNIsUAT 3(3-0-6)
616 411 | Us1ngnsainsthm 3(3-0-6)
616 441 | msduATzRianuaznIsIUUNGNYMEIANE 3(3-0-6)
616 481 | UfURMIMsUJURMsnemie 2 1(0-3-0)
616 491 | lasesimnssuadl 1 1(0-3-0)
................. denlumnaivdnwilufidmalneamsiv 3

BN 16

I 4 mansfnedi 2

e Foswin LRIVl etinlc)
616 432 | N1909NLUULISIUNINIANIIULAL] 3(2-3-4)
616 492 | lasaudmnssundl 2 3(0-9-0)
................. Judenluninaivianiy 3
................. yndenlumnnindnwimiluiidmuslaenugin 3

Ee vl 12
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wé’ngmawﬁ%ﬁmnﬁu%L?inmaﬁﬂéuaxizwﬂauﬂama%

TdnAnwndesdnusieivlumnmindnwiilusnubitieenin 30 wiieia
e lumnmymmzsuulidesnin 109 wiieds
Fruliiesndn 6 viiefin Wnefimieinsumaeavidngssiuiulidesndt 145 mizein

1. I ANENAY  $1wou 30 mieRn Uszneude

1.1 F¥1UAY sy 9 wheAn Ussnaude

081 101

081 102

081 103

1.2 3w 0sAu@en Sy 9 wiein Ingliidensedvanis 3 ngain

ailveriionsdeans

(Thai for Communication)
mesanguludinszdriy
(English for Everyday Use)
MIWRRNYINYEAWSINGY
(English Skill Development)

niuaelitdosndt 3 miwefin sisluil

082 101

082 102

082 103

082 104

082 105

082 106

082 107

082 108

082 109

082 110

083 101

121 nguivnaywermansuazdenueens
wywdiufals

(Man and Art)

uywdiuNsaseETh

(Man and Creativity)

YswgiuTin

(Philosophy and Life)

913e553lan

(World Civilization)

o13esysulng

(Thai Civilization)
Aavvantnenssululssanaueondeu
(Architecture and Related Art in ASEAN Community)
AUBNOMIAANT 0

(Meditation for Self-Development)
AavsiuTnmsTsumensiiu

(Art and Visual Culture)

AUFSIING

(Music Appreciation)
Aavzmasduiinuazvhauegtaduge
(Art of Living and Working for Happiness)
uywdivaungen

(Man and His Environment)

warTeIvluvnmvdaned

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

084 106

084 107

084 108

97

Innenivuyediug

(Psychology and Human Relations)
NANNITANNNT

(Principles of Management)
AnAne

(Sport Education)

madles MaUnAsemaziAsEgnalve
(Thai Politics, Government and Economy)
favznsuandluendeu

(Performing Arts in ASEAN)

A TnusTIuenTou

(Aspects of ASEAN Culture)
TausTIIAURT DT Y

(ASEAN Music Culture)
AT INOE A5 IR

(Creative Living)
AanssuieTinad1eassn

(Activities for a Creative Life)
Usgaumsalununi

(Interational Experience)

N aneigsiun TR aas
(Sufficiency Economy and Social Development)

122 ngadvinermansiuadineans
NN OAUNN

(Food for Health)

FUNADN LR UIATNEINY

(Environment, Pollution and Energy)
peuimes waluladansaumeuaznsaoans

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)

ANAFERS AL ED A LW InU ST

(Mathematics and Statistics in Everyday Life)
Tanuianalulad wazuinnssu

(World of Technology and Innovation)
Inenemans wazwaluladlulssneueidou
(Science and Technology in ASEAN Community)
nasnulue oy

(Energy in ASEAN)

TanuwagmFans

(Earth and Astronomy)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



085 101

98

1.2.3 ngudrugannms
Aalnsasseassn 3(1-6-0)
(Creative Silpakom)

1.3 yfnwnlunniualaeaneIvn sulitesnit 12 wmiein
Usenaumig

600 101

600 102

600 111

600 112

600 113

600 114

600 115

600 116

600 117

600 118

600 119

600 120

600 121

13.1 A0RU WU 6 wenn

MwBanguieasdmUInemansUstend 3(3-0-6)
(Communicative English for Applied Science)
Mndngunetied miuiveneansUszans 3(3-0-6)

(Technical English for Applied Science)

132 3wden 2w 6 mhein lnedenaneinaelull

wialulaBazornuazAninden 3(3-0-6)
(Clean Technology and Environment)

nUInTIAUTEd Y 3(3-0-6)
(Food and Life Style)

Aalynsasstin 3(3-0-6)
(Art of Living)

welulagansaumenaznsUsse N imes 3(3-0-6)

FmSuMIduAue g
(Information Technology and Computer Applications for Food
Research)

welulaBTnmiunanngin 3(3-0-6)
(Biotechnology and Life Quality)

Amggiunsan 3(3-0-6)
(Leadership and Development)

NHIULAEA WA DN UL 3(3-0-6)
(Energy and Environment for Life)

ganadmIuTIsUsEdn iy 3(3-0-6)
(Business for Everyday Life)

I uezmmUaend 3(3-0-6)
(Electricity and Safety)

MIAALAZNITNY 3(3-0-6)
(Marketing and Finance)

weluladir3ounenaznsdoas 3(3-0-6)

(Network Technology and Communication)
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2. WUIAIVURNIE $ualidesnin 109 mivefin Ussneudne

2.1 nFUIYINUFUIITN (UnAuazaniafner) 911w 37 videfa
Usgnausy

511104  upaARedmsUIAINS 1 3(3-0-6)
(Calculus for Engineers 1)

511105 upaAaadmiuImns 2 3(3-0-6)
(Calqulus for Engineers 1)

513100 iVl 3(3-0-6)
(General Chemistry)

513105  UfURmsndivily 1(0-3-0)
(General Chemistry Laboratory)

514101 Wandvilu 1 3(3-0-6)
(General Physics 1)

514102 Wandvaly 2 3(3-0-6)
(General Physics Il

514103 UfURAMsHAndMlU 1 1(0-3-0)
(General Physics Laboratory 1)

514 104 URURMsHANGI 2 1(0-3-0)
(General Physics Laboratory 1)

614 201  \THULULIMNTI 3(2-3-4)
(Engineering Drawing)

615112  naFnamsIFmnTsy 3(3-0-6)
(Engineering Mechanics)

618 110 mslusunsumeiamesa s UImns 3(2-3-4)
(Computer Programming for Engineers)

618 214  mdlprnan3IrnTsulnn 3(3-0-6)
(Electrical Engineering Mathematics)

618 311  annamiUIFNsIli 3(3-0-6)
(Statistics for Electrical Engineering)

618313  nUsendreuiawesidanaila 1(0-3-0)
(Technical Computer Applications)

620101  TawIennssu 3(3-0-6)

(Engineering Materials)
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2.2 nijuaﬂj’]ﬂ'x‘iﬁ'U WUnR) T 57 mieAn Usenause

618 120

618 222

618 223

618 224

618 225

618 240

618 241

618 242

618 250

618 251

618 326

618 327

618 344

618 352

618 353

618 354

618 360

618 361

618 362

618 370

Aennsslwiiniugu

(Fundamental of Electrical Engineering)
MRl

(Electric Circuit Analysis) 3
UfjuRnsiviiuazdidnmsetindiiugiu

(Basic Electrical and Electronic Laboratory)
gunsnluaznIseenuULIRBanTseling
(Electronic Devices and Circuit Design)
UjuRmsimnssudidnnsedng

(Electronic Engineering Laboratory)
Tassaiedayauaydaneisy

(Data Structures and Algorithms)
mssenuuukazn1slusunsug ey admiuImng
(Database Design and Programming for Engineers)
ﬁﬂ'ﬁjG’lEJﬂiillLLa%aﬂﬁUigﬂ@‘Uig‘U‘UﬂaﬂﬁﬂLWE]%
(Computer System Architecture and Organization)
AN ARALNNTOONLUVIRTABIN

(Digital Circuits and Logic Design)
UURMMesAIaLazNMIRBNKULADIN
(Digital Circuits and Logic Design Laboratory)
MIUsEENAvaITUULAYAa

(Applications of System and Signal)
Handvosianuavaunsalddnvselind

(Physics of Electronic Materials and Devices )
ArnnssusruuUuinalewi

(Introduction to Operating System Engineering)
TlpslUswaiesiaznsiionse
(Microprocessors and Interfacing)
UjuRnslulasiuswamesuaznsioune
(Microprocessor and Interfacing Laboratory)
SEUUABNA AR WaTaNDINAR IR
(Computer and Embedded Systems)
aunuayARuLimanni

(Electromagnetic Fields and Waves)
NANANTIZUUEREAS

(Principles of Communication Systems)
MIUszanad e nmaYa

(Digital Signal Processing)
wsoadiaTauazmyiavnaladih

(Instrumentation and Electrical Measurement)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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618371  SPUUAIUANLTAAY 3(3-0-6)
(Linear Control Systems)

618390 &N 1(0-2-1)
(Seminar) ‘

618391 M9 1* (laitipnin 240 Fala)
(Training)

618 495 lpssnuimnsnddnvselinduayseuunediiumes 1 1(0-3-0)
(Electronics and Computer System Engineering Project )

618 496 lpssnuimnssdldnvselinduayszuy 2(0-6-0)
Ao ImDS 2
(Electronics and Computer System Engineering Project II)

23 n@:ua“lﬂﬂ'ﬁﬁ’u (@vNaANE) S 66 iR Uszneuse

618120 Aennsalvtihitugiu 3(3-0-6)
(Fundamental of Electrical Engineering)

618 222  mTIRTEHIRTINGN 3(3-0-6)
(Electric Circuit Analysis) 3

618 223 UfURMsliluazBidnvselindiiugiu 1(0-3-0)
(Basic Electrical and Electronic Laboratory)

618 224  gunsalwazMsERNLUUIRBENMTelind 3(3-0-6)
(Electronic Devices and Circuit Design)

618225 UfURMTIMmnsBannsedingd 1(0-3-0)
(Electronic Engineering Laboratory)

618240 laswsleyauaydanastu 3(2-3-4)

(Data Structures and Algorithms)
618 241  MseANUUULAEMIIUsUNSU Uy ad WS UimNs 3(3-0-6)
(Database Design and Programming for Engineers)

618 242  antnenssulazesAUszneUsTUUABLT DS 3(3-0-6)
(Computer System Architecture and Organization)

618 250  HIINAVIALALNNTODNLUUIAITABIN 3(3-0-6)
(Digital Circuits and Logic Design)

618 251  UURNTINTFRIawaENToBNIUUABAN 1(0-3-0)
(Digital Circuits and Logic Design Laboratory)

618 326 mﬁiJizqﬂ&mmixummzﬁﬁymm 1(0-3-0)
(Applications of System and Signal)

618 327  WandvesTanuazaunsalddnnseiing 3(3-0-6)
(Physics of Electronic Materials and Devices )

618 304  AmnssuszuuUURnislowiu 3(3-0-6)

(Introduction to Operating System Engineering)

wnewg  * ihdnwinnaudessmedulaglitumheinsuluduniiemangns
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618352 lalaslUsiwasesuazmsiiousie 3(3-0-6)
(Microprocessors and Interfacing)

618 353 UjuRnslulesiUswaesuazn1sitousie 1(0-3-0)
(Microprocessor and Interfacing Laboratory)

618 354 sxUUABNIWBSLazENDINAHW 3(2-3-4)
(Computer and Embedded Systems)

618 360  aunmazAaUuwEnlndn 3(3-0-6)
(Electromagnetic Fields and Waves)

618361 MANNIITUUERENS 3(3-0-6)
(Principles of Communication Systems)

618 362  MsUsnadyaNURIva 3(3-0-6)
(Digital Signal Processing)

618 370 \m3ediatauazmsinmaluila 3(3-0-6)
(Instrumentation and Electrical Measurement)

618 371  SYUUAIUANLTAAY 3(3-0-6)
(Linear Control Systems)

618390 & 1(0-2-1)
(Seminar) .

618391  MSHANU 1* (lhfornmin 240 Falug)
(Training)

618 392  WRHUAVIAAANY 1(0-3-0)
(Preparation for Cooperative Education) _

618493  avinaAn 9(lsitfeenin 640 Falaw)
(Cooperative Education)

618 494 lassrmAmnssuddnvseinduayssuu 2(0-6-0)

pOLTESAMIUAVAYANY
(Electronics and Computer System Engineering Project for
Cooperative Education )

1 =3 =) a o IR% 1 ' a Ia
2.4 nguivwaean - (Unf) Srunulsitlesndn 15 viaefin waw ngaivn
Hen @nafnw) Saulidesnin 6 miein lnadenanseivseluil

618415 mMAwneRdwauasivrdindadulssnd  3(3-0-6)
(Applied Linear Algebra and Numerical Analysis)

618 430  STUUNITTIMUUIAIMEAIN 3(3-0-6)
(Very Large Scale Integrated Systems)

618432 Biannselindmaa 3(3-0-6)
(Power Electronics)

618 433  UfURMBEAMEindras 1(0-3-0)

(Power Electronics Laboratory)

o

wnews  * dnfinvimnausesamedeulaglifumhefesuudiunivemingns



618 437

618 438

618 443

618 445

618 446

618 448

618 449

618 455

618 464

618 466

618 472

618 473

618 480

618 481

618 483

618 484

618 485

618 486

618 487

618 497
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woadnslwii

(Electrical Machines)

Jmnssun1sdeseEing

(Wumination Engineering)
msdeansvayauauetatenouiune s
(Data Communication and Computer Networks)
MIORNLUUTEUURIRREmIUIAINg
(Object-Oriented System Design for Engineers)
FLUUABMIIWRS LR AEN VNS
(Industrial Computer Systems)
AennysugenAwsileia

(Embedded Software Engineering)
msinguuuuiUowiu

(Introduction to Pattern Recognition)
NIORNLUULAZAS WIZUUATYIA

(Digital System Design and Implementation)
dyanauduuaensy UM salaLagRn
(Random Signals and Stochastic Processes)
MsUsBNaNaNWARYAU DAY
(Introduction to Digital Image Processing)
JLUUMUANLUUATYR

(Digital Control Systems)
Wuwesuaznsuaiies

(Sensors and Transducers)

Aennssudes

(Audio Engineering)
axpaRndimnsanlawiu

(Introduction to Engineering Acoustics)
ﬂ?iﬂ?U@ﬁJLﬁHﬁUﬂ')u

(Noise Control)
masduiuszneunsivmuuianssy
(Innovation and Entrepreneurship)
nsdRNIslASIIFN Ty

(Engineering Project Management)
dulevues

(Fiber Optic)

YayaUssRvgdmsuienns

(Artificial Intelligence for Engineers)
Hlofiey

(Special Topic)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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618498 Sowmmmemdmnssuddnnsefind 3(3-0-6)
uazABNRIADS 1
(Selected Topics in Electronics and Computer
Engineering )

618 499  SasAmINEMTImnIsuBdnnseiind 3(3-0-6)
uazPaNiAes 2
(Selected Topics in Electronics and Computer Engineering 1)

618529  gunInimauas 3(3-0-6)
(Optical Devices)

618 534  syuudldnmsetindnsiu 3(3-0-6)
(Avionic Electronic Systerns)

618 535  fiuguesediatIinmsunng 3(3-0-6)

(Fundamentals of Biomedical Instrumentatlon)
618 536 aﬂﬂimuaumiaamwmd%aLaﬂmammum 3(3-0-6)
(Advanced Electronic Devices and Circuit De5|gn)

618 547  NSPBNLUUINSALISABNR AADS 3(3-0-6)
(Computer Hardware Design)

618 568  MSUSYAIAKANWNSNSLINE 3(3-0-6)
(Medical Image Processing)

618 574 Aennssuviugus 3(3-0-6)
(Robotics Engineering)

618 575 laswnguszanmiiloniayssuuad 3(3-0-6)
(Artificial Neural Network and Fuzzy Systems)

618 582  FensauwAUSsUEU 3(3-0-6)
(Comparative Bioinformatics)

618 588  szuUAUUARANEIAS U 3(3-0-6)

(Network Security Systems)

3. NUINIVUADNLES Sunuliiiesnin 6 miein
Tidonfnwldamnnein Aidnaeuluuvminedeatng vieividemou
T Avedoiu TgldsummuimeuanausnssumsUssd s dindnwidendngm
neivilungainidenvessiviamgvesnuin svfenhluAnassiundelungsin
UaﬂULLavﬂam‘mLaaﬂlwmﬂmLawwuma WiensaeuioulvmsdiSamsinm

Vanewn) miuwmsmGﬂ.uLLmammmﬁzﬂiuumﬂuﬁmm zueniumbeiaeinia
e saommneRanlaild
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Lmumsﬁnmwé’ngmawﬁ%ﬁmnisuﬁLﬁnwiaﬁné

a [-4 a
LAZIZUUADUNARDS (Unh)

U9 1 mMmeansAnei 1

swenn Fovwin TIUNUIAR
081101 | nwilvewiiensioans 3(3-0-6)
081102 | mwswngeluiiinuszaniu 3(2-2-5)
511104 | umaRdadmivimns 1 3(3-0-6)
513100 | wnilvialy 3(3-0-6)
513105 | UftRnmmediiily 1(0-3-0)
514101 | WAndvraly 1 3(3-0-6)
514103 | UfRmsilandviall 1 10-3-0)
.............. ndenlunaindnwiialuiidwus 3
ToeAnuEI
FaunUEnN 20
I 1 mansinendi 2

BV ki Fovwim FMIURLUEAN
081103 | MsWauINYEN T8N 3(2-2-5)
511105 | upaRdadmiviemns 2 3(3-0-6)
514102 | WAndvly 2 3(3-0-6)
514100 | UftRmsAiAndviall 2 10-3-0)
614201 | Weukuvimnssu 3(2-3-4)
618110 | mMslUsunsupeNiImeId S UIFINS 3(2-3-4)
618120 | Amnssulvidiitugu 3(3-0-6)

Eer vl 19
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U9 2 MmansAne 1

S Foredmn FUIUKIEAA
600101 | mwdnguieansdmivineimansuszgnd 3(3-0-6)
618214 | adarmansirmnsuluii 3(3-0-6)
618 222 mMyiATEsasinin 3(3-0-6)
618223 | UftRnnlwiiuasddnuselinditugu 1(0-3-0)
618240 | lnssaS1efeyaunsdanassy 3(2-3-9)
618250 | 1ATAAVIALAENTOINUUUNATADIN 3(3-0-6)
618251 | UURnmnsidvianazniseantuuasin 1(0-3-0)
Indarudeniumnaindnuily 3
SUREnn 20
Ui 2 man1sAnudi 2
SWen Fovedmn FMIUNUEAR
600102 | mwsanguweliadmiuiveeansUsens 3(3-0-6)
615112 | naFnan3irmnssu 3(3-0-6)
618224 | gunsaluaznseenuuuInsdiinvseiind 3(3-0-6)
618225 | UfjuRmsimnssdidnvselind 1(0-3-0)
618241 | m3senuuUkazMsIUsunsugdeyadmiuiemng 3(3-0-6)
618242 | andpenssueresrUsznoussuunouines 3(3-0-6)
............... Indentumnaindnviluiidvsinenaein 3
TN 19
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U9 3 MmansAnea 1

e Foswin Tumenn
618311 | edpdmiuirmnssuli 3(3-0-6)
618313 | nmsUszundneuiiiwesanailn 1(0-3-0)
618 344 %aﬂiimwuﬂfjﬁﬁmﬂﬁaaé’u 3(3-0-6)
618352 | lilpslusiwawesuazmadensio 3(3-0-6)
618353 | UftRmsllasiusmamesuasnadeusto 1(0-3-0)
618360 | ennuwaeduudmdnlvin 3(3-0-6)
618390 | dn 1(0-2-1)
620101 | Jamirmnssy 3(3-0-6)

Fuvaefina 18

Ui 3 memsinendi 2

Ve Foswin FWIUNUBAA
618 326 mﬁ‘dﬁz&gﬂﬁmaaﬁwuuazﬁiyiym 1(0-3-0)
618327 | WandvesTanuavaunsaldidnvselind 3(3-0-6)
6183504 | szuumsNiImeIWaaNeINailen 3(2-3-4)
618361 | ndnmsszuudeans 3(3-0-6)
618362 | MmaUswnadygunina 3(3-0-6)
618370 | widedletauazmsiavsluin 3(3-0-6)
618371 | STUUMIUANTIAY 3(3-0-6)

BN 19

Uil 3 mansAnufilAungFou
BV ki Foredimn TMIURUBAN
618391 | nsilnau 1*(laivfesndn 240 Falug)
TR -
ey * thanvmneusesamedeulanlifimhefnsundudumile mdngns
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U9 4 mMman1sAne 1

SWEI Y5183 IR
618 495 | lasanuimnssudidnnseinduarseuunauiinmes 1 1(0-3-0)
4444444444444444 Fyudenlumnaiveni 9
Fdaduidenlununindnwiily 3
44444444444444444 Indenluninnivudenias 3
TnUEnA 16
oy = =]
Un 4 MAMsANEN 2
eI YaTeivn IR
618 496 | lasaniAenssudidnnseiinduasssuuneuinmes 2 2(0-6-0)
a = a
................ Jndenlurnanivaniy 6
4444444444444444 FTaruidenlunuaigndnwiily 3
a = a = =
................ Jndenlumnaivdenes 3
SmnUBAR 14
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Lmumsﬁnmwé’ngmawﬁ%ﬁmnisuﬁLﬁnwiaﬁné

LAZSZUUADUNIADS (ﬂﬁﬁﬁ]ﬁﬂiﬁﬂ)

U9 1 memsAne™ 1

swenn Fovwin AMIUNUIAR
081101 | nwilvewiiensioans 3(3-0-6)
081102 | mwwwngeluiiiauszaniu 3(2-2-5)
511104 | upadadwmiviening 1 3(3-0-6)
513100 | nilvialy 3(3-0-6)
513105 | UftRmaeiivialy 10-3-0)
514101 | WAndvraly 1 3(3-0-6)
514103 | UfURmsAndalU 1 1(0-3-0)
.............. ndenlumnaimdnuriuiidwusiasaaein 3

TN 20

I 1 mansinendi 2

e Foswin TUIURUEAN
081103 | NMSWALNYINYENTDINGY 3(2-2-5)
511105 | weaRaadmiudans 2 3(3-0-6)
514102 | Wandvall 2 3(3-0-6)
514104 | UURmsTENAVAl 2 1(0-3-0)
614201 | Weuuvimnsm 3(2-3-4)
618110 | mslUsunsupeNiImeId S UIFINS 3(2-3-4)
618120 | Aennssllwihitugiu 3(3-0-6)

TN 19
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U9 2 MmansAne 1

S Foredmn FUIUKIEAA
600101 | mwdnguieansdmivineimansuszgnd 3(3-0-6)
618214 | adarmansirmnsuluii 3(3-0-6)
618 222 mMyiATEsasinin 3(3-0-6)
618223 | UftRnnlwiiuasddnuselinditugu 1(0-3-0)
618240 | lnssaS1efeyaunsdanassy 3(2-3-9)
618250 | 1ATAAVIALAENTOINUUUNATADIN 3(3-0-6)
618251 | UjURNmenshdviauaznmsesniuuasin 1(0-3-0)
Inderudeniumnaindnuily 3
SUREnn 20
Ui 2 man1sAnudi 2
SWen Fovedmn FMIUNUEAR
600102 | mwsanguweliadmiuiveransussend 3(3-0-6)
615112 | naFnan3irmnssu 3(3-0-6)
618224 | gunsaluaznseenuuuInsdiinvseiind 3(3-0-6)
618225 | UfjuRmsimnssdidnvselind 1(0-3-0)
618241 | m3senuuUkazMsIUsunsugdeyadmiuiemng 3(3-0-6)
618242 | andpenssueresrUsznoussuunouines 3(3-0-6)
............... Indentumnaindnviviluiidvuslaenaein 3
TN 19
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U9 3 MmansAnea 1

e Foswin Tumenn
618311 | edpdmiuirmnssuli 3(3-0-6)
618313 | nmsUszyndneuiiiwesanaile 1(0-3-0)
618 344 %aﬂiimwuﬂfjﬁamﬂﬁméfu 3(3-0-6)
618352 | llpslusigawwesuaznsidenste 3(3-0-6)
618353 | UftRmsllasiusmamesuasnadeusto 1(0-3-0)
618360 | ennuwaeduudmdnlvin 3(3-0-6)
618390 | dn 1(0-2-1)
620101 | Jamirmnssy 3(3-0-6)

BN 18

Ui 3 memsinenii 2

Ve Foswin FWIUNUBAA
618 326 mﬁ‘dﬁz&gﬂﬁmaaﬁwuuazﬁiyiym 1(0-3-0)
618327 | WandvesTanuavaunsaldidnvselind 3(3-0-6)
6183504 | szuumsNiImeIWaaNeINailen 3(2-3-4)
618361 | ndnmsszuudeans 3(3-0-6)
618362 | MmaUswnadygunina 3(3-0-6)
618370 | wiedletauazmsiavmaluin 3(3-0-6)
618371 | STUUMIUANTIAY 3(3-0-6)
618392 | wieNavinadnw 1(0-3-0)

BN 20

i 3 meamsAneniiiaugg oy
sweRn Fovwimn TMIURUBAA
618391 | nsilnau 1*(laivfesndn 240 dalug)
TAUIAR -
vanewg  * thanvmneusesamedeulanlifimhefnsandudumilemdngns




112

U9 4 mMman1sAne 1

SWEI Y5183 IR
618493 | aviafnw Asifoend 640
Falan)
SdREnn 9
oy al = =]
Un 4 MANsANEN 2
W JaTwivn FULUWAR
618494 | TpsammArmnssdidnvsefinduazssuunauiinnes 2(0-6-0)
dmsuaniafnm
Fdenlumneiviame 6
Fisruidentumnamivdneiall 3
a = a = al
Jdentunmividenias 3

TmnUBAR

20
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VANGATANVIIVIIAMNIIUNTIANSUaLladanng

nAnudesdnueivlumneivaneilusnulitesndt 30 miedin
eAvlumnaivianedaulidesnin 109 wieis  wasseiviumnmvidenias
Fliiesndi 6 wiefin Wnelimeinumaesvdngessiuaulidesndt 145 miedn

Mﬁﬂamimiﬁ’auﬂﬁsaausuaaawﬁmﬁmmaumﬁmnmwﬂa%ﬁﬂéLLﬁaaamTJu
2 vdngns fe 'maﬂamﬂﬂmLLawwanamawmmﬂm mmaawaﬂammm’mmnmqnumu
manamimnamnmavmmﬁhﬂuﬂmrmmhvsmﬂ%mﬂmmswl@]ﬂﬂmmﬂﬁ’ﬂumswmu%ﬂu
T,imuamammiuml,muaamm Snfadunsdasulssaumsaiuassoummdonly
nfneneuduiiamsfine uﬂﬂﬂmwmvmﬁaﬂﬂsams avnRAndanIINInAnwmna
Unf fiduansiseud LLavanﬂ'ﬂmW'ﬁm‘lﬂﬁmiﬂwwmmm Tz SuadastnAnwitng
TassmsaviiandsanaumsAnendeudi 2

1. nunBIANEINU UnAkazaniarmnel) s1uiu 30 wiaein
Jsznousnie

1.1 AY1UAU $u 9 whedn Ussnause

081101  mwilnewiiensdeans 3(3-0-6)
(Thai for Communication)

081102 mwdsnguluiiauszaniu 3(2-2-5)
(English for Everyday Use)

081 103  MIWALNINYEN DN 3(2-2-5)

(English Skill Development)

1.2 Adeduden swau 9 miedn TndliEeneinanis 3 NEx3v
nauagliitesndn 3 viiein solut

1.21 ngaivaysemaniuazdanAans

082101  wywdriuAas 3(3-0-6)
(Man and Art)

082102  uywdiuNTas 19T 3(3-0-6)
(Man and Creativity)

082103  Uswgiudiin 3(3-0-6)
(Philosophy and Life)

082104  ©135wssIUlan 3(3-0-6)
(World Civilization)

082105 ®nsessIlne 3(3-0-6)
(Thai Civilization)

082106 Aavzanlnenssululsynnauei@eu 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082107  @UBOMIWANTIN 3(3-0-6)

(Meditation for Self-Development)



082 108

082 109

082 110

083 101

083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

114

AavsiuTnmsTsumensidiy

(Art and Visual Culture)

AUFSIING

(Music Appreciation)
Aauzmsiiluiinuavinuegradugu
(Art of Living and Working for Happiness)
uyudivAwInd ey

(Man and His Environment)
Ineniusywedmug

(Psychology and Human Relations)
PANNITINNNT

(Principles of Management)

AnAne

(Sport Education)

msdles nunAseuaziATgNalve
(Thai Politics, Government and Economy)
Aavznsuandluondou

(Performing Arts in ASEAN)

M inusTIuenTou

(Aspects of ASEAN Culture)
TSI ONT Y

(ASEAN Music Culture)

M InOEIEEgEIA

(Creative Living)

Aanssuietinadeassn

(Activities for a Creative Life)
Usgaumsalnuna

(Interational Experience)
nanieswgnaneLiesiun e ns
(Sufficiency Economy and Social Development)

122 ngaivivermaniiuatinaans
RAVAPN RG]

(Food for Health)

FUINAN LN ULAYNA WY

(Environment, Pollution and Energy)
poufiuwes waluladansaumeAuazmsdoans

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)

ARAMERSLALED R LTSIy
(Mathematics and Statistics in Everyday Life)
Tanuvawaluladuazuinnss

(World of Technology and Innovation)

3(3-0-6)

3(3-0-6)



delli

084 106

084 107

084 108

085 101

1.3 FAnemlUN N vualagauEIv suanldtesnin 12 wmitein

115

Inenans wazwaluladluussmauondeu
(Science and Technology in ASEAN Community)
waaluedeu

(Energy in ASEAN)

Tanuagmeans

(Earth and Astronomy)

1.23 ngudrnuganms
Aaunses e
(Creative Silpakorn)

Useneunie

600 101

600 102

600 111

600 112

600 113

600 114

600 115

600 116

600 117

600 118

600 119

131 vy 91w 6 ymiein
mMudnguieansdmivinemansuseynd
(Communicative English for Applied Science)
mMudngumatadwsuinemaniuszynd
(Technical English for Applied Science)

132 vudon  swnllitiesnin 6 wiledin leedenanngein

weliladarvornuaraandon

(Clean Technology and Environment)
oWnIIUIRTIAUTETIU

(Food and Life Style)

Aauznsnsstiin

(Art of Living)
welulagansaumeAwaensUssnAARLT WS
FmsumaiITeRues

(Information Technology and Computer Applications
for Food Research)
welula8TInmiunn g In
(Biotechnology and Life Quality)
Amggiun s

(Leadership and Development)

WA IUUaEE LA UT IR

(Energy and Environment for Life)

g miuTIaUsediu

(Business for Everyday Life)
IniuazeUasnie

(Electricity and Safety)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(1-4-9)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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600 120  MSRANALATNTIRY 3(3-0-6)
(Marketing and Finance)
600 121  wAluladiASevneuaynsEeans 3(3-0-6)

(Network Technology and Communication)

2. VHIAIVURNTE srwanlliitfesndn 109 wiein Ussneudae

2.1 NFUAPWUFIWABTN (UnAuazavnafnen) Swou 47 miefin
Usznoume

511104  upaRaadmIUImMNT 1 3(3-0-6)
(Calculus for Engineers )

511105  upaRdedmIuIfINg 2 3(3-0-6)
(Calculus for Engineers 1I)

511206 AMIAFERSIFINTIY 3(3-0-6)
(Engineering Mathematics)

513100 pdivily 3(3-0-6)
(General Chemistry)

513105  UfURNseEvaly 1(0-3-0)
(General Chemistry Laboratory)

514 101 Wandvily 1 3(3-0-6)
(General Physics 1)

514102 Wandvll 2 3(3-0-6)
(General Physics 1)

514 103 UfURMsAANdM 1 1(0-3-0)
(General Physics Laboratory 1)

514104 URURNWENGI 2 1(0-3-0)
(General Physics Laboratory I

614101  JFmnssuiug 1(1-0-2)
(Basic Engineering)

614 201  WeUWULIMNTIY 3(2-3-4)
(Engineering Drawing)

614202  @DRIFINTIY 3(3-0-6)
(Engineering Statistics)

614211  NILUVUNMTHEN 3(3-0-6)
(Manufacturing Processes)

614 212 UJURMINTZUMMIHER 1(0-3-0)
(Manufacturing Processes Laboratory)

615112 naFansifnIsu 3(3-0-6)
(Engineering Mechanics)

615224  weshnigdnddmivimns 3(3-0-6)

(Thermofluids for Engineer)



618 120

619 191

620 101
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Aennsslihiiugu 3(3-0-6)
(Fundamental of Electrical Engineering)

nslsunsuReNiumesamSUIMmNsladanng 3(2-3-0)
(Computer Programming for Logistics Engineers)
Yemmnssu 3(3-0-6)

(Engineering Materials)

2.2 nguiv Ay

614 213

614 322

614 331

614 351

614 461

615 225

618 121

619 201

619 211

619 311

619 312

619 313

619 314

619 315

619 321

619 331

2.2.1 NgaRYUAY Wuuni) Imuu 50 wiefin Ussnouse

msldmeuiawesyielunmsosniuy 2(1-3-2)
(Computer Aided Design)

Fennsamnuasnse 3(3-0-6)
(Safety Engineering)

NIAMUALALAN 3(3-0-6)
(Quality Control)

ATV RUNLUAYPIUANNSHER 3(3-0-6)
(Production Planning and Control)

MIBBNUULSINUYAR NG 3(3-0-6)
(Industrial Plant Design)

UjjuRnmmeslmgand 1(0-3-0)
(Thermofluids Laboratory)

UfuRmAmnssuliiugu 1(0-3-0)
(Fundamental of Electrical Engineering Laboratory)

U iRNsaWseind miunimnssy 1(0-3-0)
(Spreadsheet Laboratory for Engineering)
mdemiiunudmiuladafng 3(3-0-6)
(Operations Research for Logistics)

Audmsuladafing 3(3-0-6)
(Lean for Logistics)

MIPRNUWUUTEUUM YU Tan) 3(3-0-6)
(Material Handling System Design)
NIVANINTIVUAMAYNIINTZIBEUAT 3(3-0-6)
(Transportation and Distribution Management)
AIIANIIAUAIAIAS Bz AR SFUA 3(3-0-6)
(Inventory and Warehouse Management)

wialulagladaRngd 2(1-3-2)
(Logistics Technology)

msdansdaniluldgunu 3(3-0-6)
(Sourcing Management in Supply Chain)

AN lATINg 3(3-0-6)

(Project Management)
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619 341 UfURMAmnssugeavnsdmsUimnsladafind  1(0-3-0)
(Industrial Engineering Laboratory for
Logistics Engineers)

619391  MINNUMGIAMNTIUNTIANT 1(lsitfornin 240 F3lag)
wazladfing
(Management Engineering and Logistics Training)

619 411 MsAeNsladaRnduazlegunmu 3(3-0-6)
(Logistics and Supply Chain Management)

619 461  ngvineladaRingd 3(3-0-6)
(Logistics Laws)

619 491 lasemArmnssumsdanisuagladanng 1 1(0-3-0)
Management Engineering and Logistics Project 1)

619 492  lassddmnssumsianmsiazladanng 2 2(0-6-0)
(Management Engineering and Logistics Project 1)

619493 & 1%0-3-0)
(Seminar)

2.3 NgUAYIUNAY (avinafnen) Smnu 56 wiedn

Usenausig

614 213 msldreuiawmesaalumssaniuy 2(1-3-2)
(Computer Aided Design)

614 322 Amnssuanilasnsie 3(3-0-6)
(Safety Engineering)

614 331 MIMUALAMNIN 3(3-0-6)
(Quality Control)

614 351 MIVNUNULALAIUANNSNER 3(3-0-6)
(Production Planning and Control)

614461  MIPBNLUULTINURAATNTIY 3(3-0-6)
(Industrial Plant Design)

615225 UfURMameslungded 1(0-3-0)
(Thermofluids Laboratory)

618 121 UfTRMTArmnssuliihiugu 1(0-3-0)
(Fundamental of Electrical Engineering Laboratory)

619 201 U{URNsAUsAvd M UNWImNTIY 1(0-3-0)
(Spreadsheet Laboratory for Engineering)

619 211  mpAliurudmiuladafnd 3(3-0-6)
(Operations Research for Logistics)

619 311 Audwiuladahind 3(3-0-6)

(Lean for Logistics)

o

winews  * dnfinvmnausesamedeulaglifumhefasuuduniwemdngns




119

619 312 MIPBNUWUUTTUUM Ve Tan 3(3-0-6)
(Material Handling System Design)

619 313 MIAMINITVUAUAZNIINTZUFUAT 3(3-0-6)
(Transportation and Distribution Management)

619 314  MINANTAUAIPIASIALASIFUA 3(3-0-6)
(Inventory and Warehouse Management)

619 315  waluladladaming 21-3-2)
(Logistics Technology)

619321  msden1sIaihulggumu 3(3-0-6)
(Sourcing Management in Supply Chain)

619 331  MIIANSIATINS 3(3-0-6)

(Project Management)
619 341 UfURMSImnssugeevmsdmsuimnsladaind  1(0-3-0)
(Industrial Engineering Laboratory for Logistics

Engineers) _

619391  MINNUNIFAINTINMITANT 1*(litiosnin 2404719)
wazladamnd
(Management Engineering and Logistics Training)

619411  nsdnnsledafnduarlegunu 3(3-0-6)
(Logistics and Supply Chain Management)

619 461  ngwneladand 3(3-0-6)
(Logistics Laws)

619 493  disnn 1%0-3-0)
(Seminar)

619 494 WisBANNAANY 1%0-3-0)
(Preparation for Cooperative Education)

619495  awiafnY o(litlorndn 16 &a)

(Cooperative Education)

.2 = 2 o X ' Loa a
2.4 naanyiaen (Uni) dmnubitdesnin 6 wiwein leedenanngain
wsndlauumi S ovaneuuudian deluil

24.1 wusdniladaRnduazmsdnmsldgunu

619 412 MIESVUUUTIBDWAZNMINARBUNLIAZ AL 3(3-0-6)
maladaRng
(Logistics Modeling and Optimization)

619 413 szuuaiuayumsiadulaluniadafing 3(3-0-6)
(Decision Support System in Logistics)

619 414 Jeyymnsalvueadnlunuladefng 3(3-0-6)

(Stochastic Problems in Logistics)

inewg  * ihdnwnaufesametedlaglidumheinsuludiuniemangns




619 415

619 416

619 421

619 431

619 432

619 433

619 434

619 435

619 436

619 441

619 442

614 241

614 313

614 321

614 352

614 454

614 455

614 456

120

Unyauseivglunuladadind
(Artificial Intelligence in Logistics)
nsoenLuUUsEUUTRIaRNE
(Logistics System Design)
MIAUANAUAIAIAE

(Inventory Control)

2.4.2 WIUIAMUIAAINTIUNITINNS
AMINENTOINNRAENVINTTU

(Industrial Forecasting)
SEUUNMSIANSAMUNTH

(Quality Management System)
FFINTIUTTUY

(System Engineering)
AMMNLUEARMNTTUNITUINS

(Quality in Service Industry)
Aennsaulugsnamuan

(Engineering in Retail Business)
MIsenUUURGRsTTigRaNTNT LAY SHEN
(Industrial Product and Production Design)
NseUlUsWNTUAIE MATLAB

(Computer Programing with MATLAB)
willaslaya

(Data Mining)

243 WIUKMAANTIUGATMNNT
\THgANARTIFINTSY

(Engineering Economy)

FUUSHLLIR

(Automatic System)
MIANWINIVINUNQAENTIY

(Industrial Work Study)
MIVAMINAINULAYE LR oNE M UIMNg
(Energy and Environmental Management for
Engineers)

NTAART NN INAFLAZNITINEIRUNTNES
(Production Scheduling and Sequencing)
MIasisaEMIUIMMINENTIY WE

(Team Building and Human Resource Management)

NIONLUULAZIATIZRNTVAGDS
(Experimental Design and Analysis)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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614 463  MSIN@RIEDIUNNTE 3(3-0-6)
(Simulation)

25 NI URNAIAUTEWMA (LHUUNRLAZIHUEVRIANE)
F1nuliteenin 6 viein lnglidensnedvainna 2 wud wusaslites
31 3 iaein sioluil

251 meﬂﬂummmaﬂiummuamu

619 451 m‘mmﬂuwumummmwmmﬂiim 3(3-0-6)
(Basic Japanese for Engineering Work)

619 453 amMwRuNALg e WS UNWIMNTIY 3(3-0-6)
(Basic Mandarin for Engineering Work)

619 455  ,wuMVENLgIUEmMSUMAMNTIY 3(3-0:6)

(Basic Korean for Engineering Work)

2.5.2 LA NANUSSINAS IS UNUA ANTSY

619 452 mwdtulszenddmivmamngay 3(3-0-6)
(Applied Japanese for Engineering Work)

619 454 AMwRuUNANUTEENAd M UNIAMNTTY 3(3-0-6)
(Applied Mandarin for Engineering Work)

619 456 awunmAYsTENddmMTUMAmNTIY 3(3-0-6)

(Applied Korean for Engineering Work)

3. NUINIVNADNLES Frnuliidesnin 6 mieie
Tidendnuldamnnein AdeaeulumiinedeRauns vioiniidnaou
Tusmmivendeiu Tngld Sumnudfiureusnanenssumsysssine drinAnuidendnu
neAvilunginidenvemneivianzvesaunin axdeniluAsasdundelungsin
mﬂULLavﬂamsmLaaﬂiwmmﬁmmwwma WiensaaeuieulumsdiSamsfinm

e nstiumbeRsluusiasmneivilidudungdn asueniumbefnneivla
A saomaneiulale
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WHUMSANNVENEATENUIVIIANTIUMTIANNS
wazladanng (Unf)

o A

UN 1 mMeansnei 1

S Foredmn FUIUKIEAA
081 101 mwlvediensieas 3(3-0-6)
081102 | mwdanguludiauszaniu 3(2-2-5)
511104 | u;aRaadmivienng 1 3(3-0-6)
514101 | Wandviald 1 3(3-0-6)
514103 | UjiRmsiandly 1 1(0-3-0)
614 101 3mﬂﬁmﬁu§m 1(1-0-2)
619191 | mslusinsureuiuwesamsuimnsladannd 3(2-3-4)
FAUNRUENA 17

UN 1 Mansenei 2

B ekl Foswivn TUIURUEAN
081103 | MsWauinyen18Ingy 3(2-2-5)
511105 | weaRaadwmiuienng 2 3(3-0-6)
514102 | WAndvialu 2 3(3-0-6)
514100 | UjtRmsiAndily 2 1(0-3-0)
614201 | Weuluwimnssy 3(2-3-4)
615112 | nar@amsnenIsu 3(3-0-6)
----------- Inderlumnaindnwiiily 3
sAvULEAn 19
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U9 2 mMmansAnea 1

SWEY FovwAm FUIUNIEAA
511206 | ASIAA1EASIAINTIN 3(3-0-6)
513100 | iy 3(3-0-6)
513105 | UftRnisiediviald 1(0-3-0)
600 101 | awidangudemsdmiuinermansussynd 3(3-0-6)
614 202 | adfiAINIIU 3(3-0-6)
614 213 | nsldreuimestiglun1seanuuy 2(1-3-2)
618120 | Armnssulwihitugiu 3(3-0-6)
618 121 | UjtRnsimnssulinitugiu 1(0-3-0)

G vt 19

I 2 mansinedi 2

W Fovwim FMIURUEAR
600 102 | awdangunatiadnsuinenmansuszend 3(3-0-6)
614 211 | NITUIUNINER 3(3-0-6)
614 212 | UFURMINTEUIUNIIHER 1(0-3-0)
615224 | wasluvlgdaddmivimng 3(3-0-6)
615225 | UjuRmsmesluvgdnd 1(0-3-0)
619 201 | UjURMsasaindmsuanidenssy 1(0-3-0)
619 211 | mseandunudwmiulaldaingd 3(3-0-6)
620 101 | Janirangsu 3(3-0-6)
——————————— pndenlumnnindnwimiluiidmuslaenugin 3

Ee vl 21
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U9 3 MmansAne 1

S Foredmn FUIUKIEAA
619 311 | Audmiuladading 3(3-0-6)
619 312 | NBONUUUTZUUNSVUAY TN 3(3-0-6)
619 315 | winluladladafind 2(1-3-2)
619 321 | msdanmsdamluldgunu 3(3-0-6)
619 331 | msdanslasanig 3(3-0-6)
——————————— Fdennwansusemalumaninianig 3
----------- Fyndenlumnnindnwiiluiidmunlaeanein 3

SREnn 20

Ui 3 meAn1sAnudi 2

B ekl Foswivn LRIVl etinlc)
614 322 | AmnssuAmuUasnfe 3(3-0-6)
614 331 | ANIAIUANAAIN 3(3-0-6)
614 351 | NMISINUNULALAIUANNITHER 3(3-0-6)
619 313 | A1S9ANITNITVUANLAZNNTNIZAEUA 3(3-0-6)
619 314 | MSIAMIAUAIAIASILAEARIALA 3(3-0-6)
619 341 | UjURnmsiemnssuenamnisdmsvimnsladaing 1(0-3-0)
----------- Fdennwrsnsusemalumnnianig 3
——————————— Jyudenluninaigany 3

TN 22

Uil 3 mansAnuTileugg oy
BV ki Fovwim FIURUEAR
619 391 | NMSENNUMIFIMANTIUNITIANS 1*(litfosnin 240 Halug)
uazladafng
TAUIRAR -

o

VUYLNA *Un

= v = X oA & = 1Y
Fnwmnaudosangiioulagladumbeinsaniudiuniisvemdngns
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U9 4 pansAnea 1

e Foswin Tumenn
614 461 | N15ANKUULIRIUAAINNTTY 3(3-0-6)
619 411 | n1sdanisladafinduazleguniu 3(3-0-6)
619 461 | ngvaneladadind 3(3-0-6)
619 491 | lassnudmnssunsinnisuazladafing 1 1(0-3-0)
619493 | duwuwn 1%(0-3-0)
——————————— Fyndentununivianig 3
----------- Judenluninaividoniad 3

BN 16

I 4 mansfnedi 2

e Foswin LRIVl etinlc)
619 492 | lasssimnssunsinnisiazladafng 2 2(0-6-0)
——————————— pdefudentumnaivdnuiily 6
----------- Judenluninaivideniad 3

TN 11

ey * dhdnvmneudesamesulaliimhefnsanduduvilesdnges

S e e e e e S e e e e e
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WHUMSANNVENEATENUIVIIANTIUMTIANNS
wasladanng (@unarnen)

o A

UN 1 mMeansnei 1

S Foredmn FUIUKIEAA
081 101 mwlvediensieas 3(3-0-6)
081102 | mwdanguludiauszaniu 3(2-2-5)
511104 | u;aRaadmivienng 1 3(3-0-6)
514101 | Wandviald 1 3(3-0-6)
514103 | UjiRmsiandly 1 1(0-3-0)
614 101 3mﬂﬁmﬁu§m 1(1-0-2)
619191 | mslusinsureuiuwesamsuimnsladanng 3(2-3-4)
FAUNRUENA 17

UN 1 Mansenei 2

B ekl Foswivn TUIURUEAN
081103 | MsWauinyen18Ingy 3(2-2-5)
511105 | weaRaadwmiuienng 2 3(3-0-6)
514102 | WAndvialu 2 3(3-0-6)
514100 | UjtRmsiAndily 2 1(0-3-0)
614201 | Weuluwimnssy 3(2-3-4)
615112 | naf@amsienIsu 3(3-0-6)
----------- Inderlumnaindnwiiily 3
sAvULEAn 19
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U9 2 mMmansAnea 1

SWEY FovwAm FUIUNIEAA
511206 | AfAA1EASIAINTIN 3(3-0-6)
513100 | iy 3(3-0-6)
513105 | UftRnisiediviald 1(0-3-0)
600 101 | awidangudemsdmiuinermansussynd 3(3-0-6)
614 202 | adfiAINIIU 3(3-0-6)
614 213 | nsldreuimestiglun1seanuuy 2(1-3-2)
618120 | Armnssulwihitugiu 3(3-0-6)
618 121 | UjiRnsimnssulnihitugiu 1(0-3-0)

Eer vt 19

I 2 mansinedi 2

W Fovwim FMIURUEAR
600 102 | awdangunatiadnsuinenmansuszend 3(3-0-6)
614 211 | NITUIUNINER 3(3-0-6)
614 212 | UFURMINTEUIUNIIHER 1(0-3-0)
615224 | wasluvlgdaddmivimng 3(3-0-6)
615225 | UjuRmsmesluvgdnd 1(0-3-0)
619 201 | UjURMsasaindmsuanidenssy 1(0-3-0)
619 211 | mseandunudwmiulaldaingd 3(3-0-6)
620 101 | Janirangsu 3(3-0-6)
——————————— pndenlumnnindnwimiluiidmuslaenugin 3

Ee vl 21
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U9 3 MmansAne 1

S Foredmn FUIUKIEAA
619 311 | Audmiuladading 3(3-0-6)
619 312 | NMIeRNLUUTTUUNMSYUAE TN 3(3-0-6)
619 315 | winluladladafind 2(1-3-2)
619 321 | msdanmsdamluldgunu 3(3-0-6)
619 331 | msdanslasanig 3(3-0-6)
——————————— g dennwsnsusemalumnaiianiy 3
----------- Fyndenlumnnindnwiiluiidmunlaeanein 3

SREnn 20

Ui 3 meAn1sAnudi 2

B ekl Foswivn LRIVl etinlc)
614 322 | AmnssuAmuUasnfe 3(3-0-6)
614 331 | ANIAIUANAAIN 3(3-0-6)
614 351 | NMISINUNULALAIUANNITHER 3(3-0-6)
619 313 | A1S9ANITNITVUANLAZNNTNIZAEUA 3(3-0-6)
619 314 | MSIAMIAUAIAIASILAEARIALA 3(3-0-6)
619 341 | UjURnmsmnssuanamnisdmsuiamnsladanind 1(0-3-0)
----------- Fdennwrsnsusemalumnnianig 3
——————————— Jyudenluninaigiany 3

TN 22

Uil 3 mansAnuTileugg oy
BV ki Fovwim FIURUEAR
619 391 | NMSENNUNINIMATINAITIANIS 1*(litfosnin 240 Halug)
uazladafng
TAUIRAR -

o

VUYLNA *Un

= v = X oA & = 1Y
Fnwmnaudosangiioulagladumbeinsaniudiuniisvemdngns
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U9 4 pansAnea 1

e Foswin Tumenn
614 461 | N15ANKUULIRIUAAINNTTY 3(3-0-6)
619 411 | n1sdanisladafinduazleguniu 3(3-0-6)
619 461 | nguaneladadind 3(3-0-6)
619 493 | duuwn 1%(0-3-0)
619 494 | p3BNauRAAnE) 1%(0-3-0)
——————————— dsfudenlumneivdnwiily 6
----------- Judenluninaividoniad 3
BN 18
I 4 mansfnedi 2
e Foswin LRIVl etinlc)
619 495 | andafnw 9o(laitlounin 16
Fa)
BN 9
ey * dhanwmneudesamesulasliiumhsfnsanduduvilwesmdnges

S e e e e S e e e e e T
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angnIaNYNYRfNIINIaguazulumalulad

o = v = a a = o o IR ' ' a

Tndnwndesdnuseinlumnmndnwiilusnubidesnin 20 miiedia
ednlumnmymmzulitdesnin 112 wiede  wersednlumnaividened
Fruliiesndn 6 viaefin lnefimieinsumaeavidngassiuiulidesnit 148 midein

1. VAN EAY  $wou 30 mheRn Ussneudae

1.1 F9UAY swnu 9 wheAn Ussnause

081101  nwilvewiiensdeans 3(3-0-6)
(Thai for Communication)

081102  nmwdsnguludislszdriu 3(2-2-5)
(English for Everyday Use)

081103  MINAUINYENTBINGY 3(2-2-5)

(English Skill Development)

a v v A ° | v ' | a o a &
1.2 Ap1UsAULasn swnuliddesnin 9 wilein nelidenseinainit
3 ngadn nquazduulidesndt 3 viefin seluil

121 nguivnanywermansuazdenuAEns

082101  wywdrivAaus 3(3-0-6)
(Man and Art)

082102  uywdiuNsas9assh 3(3-0-6)
(Man and Creativity)

082103  UswaiuTiin 3(3-0-6)
(Philosophy and Life)

082104  @nswssalan 3(3-0-6)
(World Civilization)

082 105 ®ensusInilve 3(3-0-6)
(Thai Civilization)

082 106  AaUzantUmenssululssaneuefou 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082 107  @udsenIsWaRNTIn 3(3-0-6)
(Meditation for Self-Development)

082108  AaUziuinmsTsunensiiy 3(3-0-6)
(Art and Visual Culture)

082109  musRIINY 3(3-0-6)
(Music Appreciation)

082110  AadzmsifiuTinuasvihnuegralugy 3(3-0-6)
(Art of Living and Working for Happiness)

083 101  wywdfiudwndey 3(3-0-6)

(Man and His Environment)



083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

084 106

084 107

084 108

131

Innenivuyediug

(Psychology and Human Relations)
NANNITANNNT

(Principles of Management)
AnAne

(Sport Education)

madles MaUnAsemaziAsEgnalve
(Thai Politics, Government and Economy)
favznsuansluondeu

(Performing Arts in ASEAN)

A TnusTIuenTou

(Aspects of ASEAN Culture)
TausTIIAURT DT Y

(ASEAN Music Culture)
AT INOE A5 IR

(Creative Living)
AanssuieTinad1sassn

(Activities for a Creative Life)
Usgaumsalununi

(Interational Experience)

N aneigsiun TR aas
(Sufficiency Economy and Social Development)

122 nfidvivermansiuadineans
NN OAUNN

(Food for Health)

FUNADN LR UIATNEINY

(Environment, Pollution and Energy)
peuimes waluladansaumeuaznsaoans

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)

ANAFERS AL ED A LW InU ST

(Mathematics and Statistics in Everyday Life)
Tanuianalulad wazuinnssu

(World of Technology and Innovation)
Inenemans wazwmaluladlulssneue@eu
(Science and Technology in ASEAN Community)
nasnulue oy

(Energy in ASEAN)

TanuwagmFans

(Earth and Astronomy)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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1.2.3 ngudrugannms

085101 Aalnsadasse 3(1-4-4)
(Creative Silpakom)

1.3 FAnemlunnvualaeanzI v swauldtesnin 12 wiiein
Usenaumig

13.1 A0RU WU 6 wenn

600 101 mwdsnqudeansdmsuinemaniUsvnd 3(3-0-6)
(Communicative English for Applied Science)
600 102 mwndnquwaladmiuinemansussend 3(3-0-6)

(Technical English for Applied Science)

132 3vuden  snnulidesnin 6 viiedin lnedenansein

seluil ‘

600 111 waluladazonuazdslindeu 3(3-0-6)
(Clean Technology and Environment)

600 112 awnsnuiadIsUszaniu 3(3-0-6)
(Food and Life Style)

600 113 Aauzn13ensedin 3(3-0-6)
(Art of Living)

600 114 wirlulagansaumekaznsusvynanouiages 3(2-3-9)
dmsumsideauems
(Information Technology and Computer
Applications for Food Research)

600 115 wAlulagFnniuamunndin 3(3-0-6)
(Biotechnology and Life Quality)

600 116 amazddiumsian 3(3-0-6)
(Leadership and Development)

600 117  WaWTLLAEAWIARINAUT IR 3(3-0-6)
(Energy and Environment for Life)

600 118  gsnadwmsuTislsdniu 3(3-0-6)
(Business for Everyday Life)

600 119 il uazmmUaend 3(3-0-6)
(Electricity and Safety)

600 120  MIFAIALAZNITNY 3(3-0-6)
(Marketing and Finance)

600 121  wiAluladirsetenazmsaeans 3(3-0-6)

(Network Technology and Communication)
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2. MUY WAWIE Sunulaitfosndn 112 wiein Ussneuse

2.1 nfjuaﬂj’]ﬁugﬁuaﬂlﬁw I 33 WeAn Ustneunie

511104  upapdaadmiUAmns 1
(Calculus for Engineers 1)
511105  wAaRdadmiuimns 2
(Calculus for Engineers 1I)
513100  ediviald
(General Chemistry)
513105  UjuRnmedivialy
(General Chemistry Laboratory)
514101 WAndvialu 1
(General Physics 1)
514102 WAndvialu 2
(General Physics )
514 103 UfURMsHANdLU 1
(General Physics Laboratory 1)
514 104 UuRnslandiily 2
(General Physics Laboratory 1)
614201  \BHULULIMNT
(Engineering Drawing)
615112  naFnamsIFmnssy
(Engineering Mechanics)
618120  Aennssulviivugiu
(Fundamental of Electrical Engineering)
620 101 TanIrmnTsy
(Engineering Materials) )
620 102  YinwenaImNssulasMIansiawu
(Introduction to Engineering and Management)

2.2 nejuﬁjmﬁ'ﬂﬁu F1UU 64 weRn Usenaunie

611361  nsdamsmdUaensitlugnanvingsy
(Safety Management in Industries)

611461  nmUssendldanuinandunazadfidmiu
Amnsnszuaumsiall
(Applications of Probability and Statistics for
Chemical Process Engineers)

620 201  gauvwaMANSYRY TR
(Thermodynamics of Materials)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



620 202

620 211

620 212

620 221

620 261

620 281

620 301

620 311

620 321

620 331

620 351

620 352

620 361

620 362

620 363

620 364

620 381

620 382

620 421

620 441

134

FUNAANARSVRITER) 202-0-9)
(Kinetics of Materials)

Angmsuasdennssuesing 202-0-4)
(Ceramics Science and Engineering)
U{URMAneImsuazdemnnssuening 1(0-3-0)
(Ceramics Science and Engineering Laboratory)
Tavieuaslavigey 3(3-0-6)
(Metals and Alloys)

InennsanurvBLd 3(3-0-6)
(Solid State Science)

TanduvEe 22-0-6)
(Organic Materials)

Unngmsainsindeuinevesian 3(3-0-6)
(Transport Phenomena in Materials)

NSBUIMINAATENA 22-0-9)
(Ceramics Processing) .

UfuRmslaveIneuay Jannwiua 1(0-3-0)
(Metallurgy and Semiconductor Materials Laboratory)
TanuargUnsaifaia 22-0-6)
(Semiconductor Materials and Devices)
walulagszaulilasuaznly 3(3-0-6)
(Microscale/Nanoscale Technology)

Famsauuiu 3(3-0-6)
(Nanoscale Materials)

msfigatiendnuaivesianuas Janseauuly 3(3-0-6)
(Characterization of Materials and Nanoscale Materials)
UjuRnsnsiiguliendnunivesianuay 1(0-3-0)
Tanseauuly

(Characterization of Materials and
Nanoscale Materials Laboratory)

ARl wasazwimvdnuesiae 2(2-0-4)
(Electrical, Optical and Magnetic Properties of Materials)
NANTIUTINAVRITAR 3(3-0-6)
(Mechanical Behavior of Materials)
MIOBNLUULAEMTIATILINTARDINIIANTTH 3(3-0-6)
(Design and Analysis of Engineering Experiments)
MIANYLSINUYAEMNTT 1(0-3-0)
(Industrial Plant Studly)
nsfianseuazn1sUeosiu 3(3-0-6)
(Corrosion and Protection)
WINMINSLNERNNgREMNSTHlAE T 3(3-0-6)

(Principles of Total Productivity Improvement)
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620 461  nIEUIUMIHANIER lugRAMNT Y 2(2-0-0)
(Materials Processing in Industries)

620 462  MTieTsiAUdenevesian 202-0-4)
(Failure Analysis of Materials)

620 471 mydenianuarMIERNIUY 2(2-0-4)
(Materials Selection and Design)

620 491 &N 1(0-3-0)
(Seminar)

620 492 TassmAdeenuauzindmsutindnm 1%0-3-0)

Aennysudanuazinlumelulad 1
(Directed Research Project for Materials Engineering
and Nanotechnology Students )
620 493 lassnddemuduuzindmsutndn 2(0-6-0)
Aennsaianuazinlumelulad 2
(Directed Research Project for Materials
Engineering and Nanotechnology Students I

23 nq’u%’nﬁan Funllsitdeunin 15 wmihein nedennsieivmelul

611 342 ﬂaaaaaoﬁuazﬁuﬁaizmwﬁgmﬂ 3(3-0-6)
(Colloids and Interfaces)

611415  usspfnsiilewu 3(3-0-6)
(Introduction to Packaging)

611462  LASHEMANSIAMNITULAEMTIATIEALATINTG 3(3-0-6)
(Engineering Economy and Project Analysis)

611463  MsAREIRNIHALNITIANISIUEREMNTTU 3(3-0-6)
N3TUIUNISLAL]
(Organization and Management in Chemical Process Industries)

611482  maduduszneumsuasnsiBusugsng 22-0-4)
(Entrepreneurship and Ventures Initiation)

618 121 UfURMTIemnssulviiiugu 1(0-3-0)
(Fundamental of Electrical Engineering Laboratory)

620203  naraRsveYIan 3(3-0-6)
(Mechanics of Materials)

620 213 Aenuasmaluladuio 3(3-0-6)
(Glass Science and Technology)

620312 AnenuazvaluladTsiud 2(2-0-4)
(Cement Science and Technology)

620322 lavwegitudsgpavnssunasmalulagnisviae 22-0-4)

(Industrial Aluminum Alloys and Casting Technology)

wnewg  * ihdnwinnaudessmedulaglitumheinsuluduniiemangns




620 332

620 341

620 365

620 371

620 383

620 384

620 385

620 422

620 431

620 442

620 443

620 444

620 445

620 451

620 452

620 463

620 464

620 481

620 482

620 483
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Sdnlyswsiind

(Electroceramics)
MIIANINTLUIUMTNNGIND

(Business Process Management)

MU sasiagianvae e
(Reinforcement of Multiphase Materials)
Tsunsupeui e sdmsuimnssuian
(Computer Programming for Materials Engineering)
mMsUseRuguaransdng

(inventions and Patents)
ARRuimAnemansLazmalulad
(Publications on Science and Technology)
Amnsauuasuleneasuslowy
(Introduction to Engineering and Public Policy)
TaveIne1dsmenTrazLadl

(Physical and Chemical Metallurgy)
InensuazwalulaBNauu

(Thin-fitlm Science and Technology)
msdansannmlagsi

(Total Quality Management)
MINuRULazmUANN Sanae Ll

(Modern Production Planning and Control)
ranmsMyIdadenarUiulsenuUsenauns
(Principles of Factory Diagnosis and Improvement)
MsUSuUsRalsanuy

(Plant Layout Improvement)

wluiland

(Nano Physics) .
wluwalulagTanmlowiy

(Introduction to Bionanotechnology)
AAINTIUNURY

(Surface Engineering)

PNUABLUBIIER)

(Deterioration of Materials)

TanTansunng

(Biomedical Materials)

NSANWIPIUAULDY

(Independent Study)
FennssnianAaUsBais@ssfuasason
MITAIUGTTY

2(2-0-9)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-9)

1(1-0-2)

2(2-0-4)

3(3-0-6)

2(2-0-9)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

(Materials Engineering in Creative Arts and Cultural Heritage)



137

620 481 Bowamzmnaimnsaianuarinumelulad 1 202-0-9)
(Selected Topics in Materials Engineering and
Nanotechnology )

620 485  esRmamemAImnIsuianuasinlumelulad 2 202-0-4)
(Selected Topics in Materials Engineering and
Nanotechnology I

620 486  FesRARN MmN Iaguasnlumelulag 3 202-0-9)
(Selected Topics in Materials Engineering and
Nanotechnology |Il)

3. NUINIVNADNLES Funuliidesnin 6 mieie
TdenAnuldamnmein AideaeulusmiinerdeRauns vioiniUnaou
Tsminedeiu TngldSumudfiureurnanenssumsUsssinng SrinAnuidendin
nedvilunguinidenvemmnivianzesanuin axfeniluAsAssiundelungsin
mﬂULLa“ﬂam‘mLaaﬂiwmmsmlmwma WiensaaeuiteulumsdiSamsinm

wnew  nstumbeialusiasmneivilyiiubungin asusmivmieinneivia
A saomanefenlald
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wnuMsANTVEngAsaEIvIdAINTINdaauazu lunalulag

o A

UN 1 mMansnei 1

S Foredimn FUIUNIIEAA
081102 | mwdanguludiauszaniu 3(2-2-5)
511104 | weanaedmiuiemns 1 3(3-0-6)
513100 | wdivialy 3(3-06)
513105 | UftAmsinivily 1(0-3-0)
514101 | WaAndvialu 1 3(3-0-6)
514103 | UjtRmsianditly 1 1(0-3-0)
614201 | Weuluvimnssu 3(2-3-4)
ndentumanenAnwiluiissiaeane v 3
AN 20
Ui 1 mansAnudi 2
S Foredmn FMIURLUEAN
081101 | mwilneiionsieans 3(3-0-6)
081103 | MsWauinynT9InNaY 3(2-2-5)
511105 | weapaadmiuienng 2 3(3-0-6)
514102 | WAndvial 2 3(3-0-6)
514100 | UftRmsianditly 2 10-3-0)
620101 | Yan3fmnsau 3(3-0-6)
620102 | Fwemdmnssuuazmsdamsidesiu 3(3-0-6)
TN 19
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U9 2 mMmansAnea 1

SWEY FovwAm FUIUNIEAA
600101 | mwidsnquieansdwiiivetmaniuszynd 3(3-0-6)
615112 | naram3ifIng 3(3-0-6)
620201 | auvnwarmanivesidn 3(3-0-6)
620211 | Anemsagiennssusiing 2(2-0-4)
620 261 | Imemsennuzvosuds 3(3-0-6)
Fniudenlumnaindnuily 3
Indenlumnaimdnuri i wusiasaaein 3
BN 22
I 2 mansinendi 2
sWeRn Foswin Tumlene
600102 | mwdanguwelladmiuineImansuseans 3(3-0-6)
618120 | Aennsslwihitugiu 3(3-0-6)
620202 | @unamManSveIIan 202-0-9)
620212 | UURMsIvennsuazdmnssueing 1(0-3-0)
620221 | Tavizuazlavizuey 3(3-0-6)
620281 | Janduvised 22-0-4)
ndeudeniumnaindny iy 3
udenie’ 3
Eie vl 20
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U9 3 MmansAne 1

TWEIN Foreimn Innunllena
611461 | nisUszandldnnuiazdutezadfdmivimns 3(3-0-6)
nsEUIUNISIAL
620301 | Unngmisainsiadeudrevesian 3(3-0-6)
620 311 | nszvIuNISHARWIENG 2(2-0-4)
620 321 | UjtAmslavgineway annasih 1(0-3-0)
620 351 | walulagszaululasuagunly 3(3-0-6)
620361 | nmsfigatiendnuaivesianuazdagszduwily 3(3-0-6)
620363 | audRlnih uasazulminuesian 2(2-0-4)
.................... v ndenas 3
SREnn 19
Uil 3 mamsAnuil 2
FWEIN Foreimn Innuneia
611361 | nmsdan1sAuvasnasielugnannnssy 3(3-0-6)
620 331 | YanuazguUnsaifsioni 2(2-0-)
620 352 | Jansviuuly 3(3-0-6)
620362 | UjuRnsiigaiendnuaivesianuagianseivunly 1(0-3-0)
620 364 | wyAnIIUTINAvR TR 3(3-0-6)
620 381 | NIDBNLUULALNITAATIEINITNARDINTIAINTTYU 3(3-0-6)
620 382 | M3fN¥ILSIURREIMNTIY 1(0-3-0)
.................... wdentuninaivianiy 3
s 19
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U9 4 pansAnea 1

SWEY Foseivn Tumenn
620 421 | nsinnsaunaznsleiu 3(3-0-6)
620 441 Mé’ﬂmsmsLﬁmamqumammsﬂmai’m 3(3-0-6)
620 461 | nszurunswindanlugnavngsy 2(2-0-9)
620 462 | MslATIwRANUEEINEVRLTER 2(2-0-4)
620 471 | nsidenianuaznITeRNKUY 2(2-0-4)
620 491 | duuwn 1(0-3-0)
620 492 | lasssAduananugidmsuindnwm 1%(0-3-0)
Fenssuianuazulumelulad 1
.................... Judenluninaivianiy 6
BN 19
I 4 mansfnedi 2
e Foswin LRIVl etinlc)
620 493 | lasseideauauugindmiuindnw 2(0-6-0)
Fenssuianuazulumalulad 2
.................... ndaduidenlumnemundnuitily 3
.................... Fyudenlunmnadsnany 6
TN 11

UYL

* ffn@nwmnaudesameitsulaglitumiheinsududuniavemdngns
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MANGATENVIIVIIAMNTTUNTTUIUNTT NN

o = v = a a = o o IR ' ' a

Tndnwndesdnuseinlumnmndnwiilusnubidesnin 20 wmiiedia
ednlumnmammgulitdesnin 104 wiede  wersednlumnaividened
Frualiiesndn 6 viaefin Wnefimieinsumaeavidngassiuiulitesndt 140 midein

1. VIR Srnuliitiesndt 30 minefin Uszneudne

1.1 F9UAY swnu 9 wheAn Ussnause

081101  nwilvewiiensdeans 3(3-0-6)
(Thai for Communication)

081102  nwdsnguludislszdriu 3(2-2-5)
(English for Everyday Use)

081103  MINAUINYENTBINGY 3(2-2-5)

(English Skill Development)

a v v A ° | v | | a o a &
1.2 Ap1UsAULasn Swnuliddesnin 9 wileie lnelidenseinainits
3 ngsdn nquazlivesndi 3 wiefia deluil

121 nguivnanywermansuazdenuAEns

082101  wywdrivAaus 3(3-0-6)
(Man and Art)

082102  uywdiuNsaseassh 3(3-0-6)
(Man and Creativity)

082103  UswaiuTiin 3(3-0-6)
(Philosophy and Life)

082104  @nswssalan 3(3-0-6)
(World Civilization)

082 105 ®ensusInilve 3(3-0-6)
(Thai Civilization)

082 106  AaUzantUmenssululssaneuefou 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082 107  @udsenIsWaRNTIn 3(3-0-6)
(Meditation for Self-Development)

082108  AaUziuinmsTsunensiiy 3(3-0-6)
(Art and Visual Culture)

082109  musRIINY 3(3-0-6)
(Music Appreciation)

082110  AadzmsifiuTinuasvihnuegralugy 3(3-0-6)
(Art of Living and Working for Happiness)

083 101  wywdfiudwndey 3(3-0-6)

(Man and His Environment)



083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

084 106

084 107

084 108
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Innenivuyediug

(Psychology and Human Relations)
NANNITANNNT

(Principles of Management)
AnAne

(Sport Education)

madles MaUnAsemaziAsEgnalve
(Thai Politics, Government and Economy)
favznsuansluondeu

(Performing Arts in ASEAN)

A TnusTIuenTou

(Aspects of ASEAN Culture)
TausTIIAURT DT Y

(ASEAN Music Culture)
AT INOE A5 IR

(Creative Living)
AanssuieTinad1sassn

(Activities for a Creative Life)
Usgaumsalununi

(Interational Experience)

N aneigsiun TR aas
(Sufficiency Economy and Social Development)

122 nfidvivermansiuadineans
NN OAUNN

(Food for Health)

FUNADN LR UIATNEINY

(Environment, Pollution and Energy)
peuimes waluladansaumeuaznsaoans

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)

ANAFERS AL ED A LW InU ST

(Mathematics and Statistics in Everyday Life)
Tanuianalulad wazuinnssu

(World of Technology and Innovation)
Inenemans wazwaluladlulssnene@eu
(Science and Technology in ASEAN Community)
nasnulue oy

(Energy in ASEAN)

TanuwagmFans

(Earth and Astronomy)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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1.2.3 ngudrugannms

085101  @aunsesneassn 3(1-4-4)
(Creative Silpakom)

1.3 yfnwnlunniualaeaneIvn sulitesnin 12 wmiein
Usenaumig

13.1 A0RU WU 6 wenn

600101  nwSsngqudeansdmiuinenmansussgnd 3(3-0-6)
(Communicative English for Applied Science)
600102  amndngunatadmivineneansUszend 3(3-0-6)

(Technical English for Applied Science)

132 Jydesuden  nulitdeunin 6 wmiiedin lnedanain
efvweluil

600111 wirluladaveanuazdunndon 3(3-0-6)
(Clean Technology and Environment)

600 112 ownsiuandIsusediu 3(3-0-6)
(Food and Life Style)

600 113 AaUzmsmsstin 3(3-0-6)
(Art of Living)

600 114 wirlulagansaumekaznsussynanouiges 3(3-0-6)

dmSunideue g
(Information Technology and Computer Applications for Food

Research)

600 115 wAlulagFnniuamunndin 3(3-0-6)
(Biotechnology and Life Quality)

600 116 amazddiumsian 3(3-0-6)
(Leadership and Development)

600 117  WaWTULAEAWIARINAUT IR 3(3-0-6)
(Energy and Environment for Life)

600 118  gsnadwmsuTisUsedniu 3(3-0-6)
(Business for Everyday Life)

600 119 il azmmaens 3(3-0-6)
(Electricity and Safety)

600 120  MIFAIALAZNITNY 3(3-0-6)
(Marketing and Finance)

600 121  wiAluladirsetelazmsdeans 3(3-0-6)

(Network Technology and Communication)
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2. RUIAIVURNIE sualidesnin 104 mivefin Ussnaudne

2.1 3°znﬁu§'m3°m%w U 46 Wi Uszneunie

511104

511 105

512 101

512 103

513101

513 102

513 103

513 104

513 255

513 257

514 101

514 103

614 201

614 202

615 112

618 120

618 121

620 101

upaRdadmIUImNg 1

(Calculus for Engineers 1)
upaRaadmIUImng 2

(Calculus for Engineers 1I)
FAngialu 1

(General Biology )
UURMsT7ineialy 1
(General Biology Laboratory )
il 1

(General Chemistry 1)

il 2

(General Chemistry 1)
UjuRnmedivialy 1

(General Chemistry Laboratory 1)
UjuRnaedialy 2

(General Chemistry Laboratory II)
UjURmMaweiidurisd

(Organic Chemistry Laboratory)
CGINEEATI i)

(Fundarnental Organic Chemistry)
Wandsialu 1

(General Physics 1)
UuRmsTlandvialy 1

(General Physics Laboratory 1)
Weuuuiennssu

(Engineering Drawing)
GO

(Engineering Statistics)
nNAFNERTIFAMNTIN

(Engineering Mechanics)
Aennsauliiugu
(Fundamental of Electrical Engineering)
UuRnmsiemnssuluiiugiu
(Fundamental of Electrical Engineering Laboratory)
Jemimnssu

(Engineering Materials)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)



621 101

621 102
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ANEERITINWE S UIFNTIY 3(3-0-6)
NIPUIMTTIN

(Bioscience for Bioprocess Engineering)
U{URMAnemansdanmdmsuimnsu 1(0-3-0)
NPV TTINN

(Bioscience for Bioprocess Engineering Laboratory)

2.2 AWIAU Swu 52 wiheAn  Uszneude

621 211

621 212

621 221

621 222

621 223

621 311

621 321

621 322

621 323

621 324

621 341

mMIAmnaLg MU TANswgme 3(3-0-6)
(Basic Calculations in Unit Operations)
WuagmaujuRmameedineansdmiu 3(3-0-6)

AMNIIUNTZUIUNSTIN W

(Mathematical Methods and Operations

for Bioprocess Engineering)
MITI9TREsAMNTIUNTEUIUNST NN 2(2-0-4)
(Substance Determination in Bioprocess Engineering)
UfuRMsmsmmainenshiimnssunszuiums 1(0-3-0)
Fanm

(Substance Determination in Bioprocess Engineering
Laboratory)

QOVINAFMAN TS UIMINITUNTZUIUN ST INW 3(3-0-6)
(Thermodynamics for Bioprocess Engineering)
msdanmsprUaensieluimnssunssuIuNMs 3(3-0-6)
Fanm

(Safety Management in Bioprocess Engineering)

URURNMSaN MmN ISUNTPUINNT 3(3-0-6)
T 1

(Unit Operations in Bioprocess Engineering 1)
msAnUURnsamsmhemaiemnTsy 1(0-3-0)
ASBUNSTINTN 1

(Unit Operations in Bioprocess Engineering Laboratory 1)

URUANSEN I IIIEMAIAINISUNTEUIUNT 3(3-0-6)
i 2

(Unit Operations in Bioprocess Engineering Il)
msAnURURNMsemsmhemairmnTsy 1(0-3-0)

NIFUIMITININ 2

(Unit Operations in Bioprocess Engineering Laboratory II)
WAFMANSNSYUIUNSUAYMIAUANNITIANTIY 3(3-0-6)
NITUIMITINN

(Process Dynamics and Control in Bioprocess Engineering)
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621351  TAUNAFNARSIFNTTUARIT I LAY 3(3-0-6)
mseeniuUAToU N0l
(Biochemical Engineering Kinetics and Reactor Design)

621352 UjURMsIrmnssualiginm 1(0-3-0)
(Biochemical Engineering Laboratory )

621361  waluladTinmaaneaeulunszuuNITTINm 3(3-0-6)
(Environmental Biotechnology in Bioprocesses)

621362 MIUIAYDIAEINDFEVINTIUNTLUIUNTTINN 3(3-0-6)

(Bioprocess Industrial Waste Treatment) ‘
621391  msElnnumMamnssunszuaunstanm Xlidesnin 240 93lu)
(Bioprocess Engineering Training)
621 421 UjUAnsamemiemamnTsy 3(3-0-6)
ASSUMMITTINN 3
(Unit Operations in Bioprocess Engineering i)

621 451  MIBONUUUNITIAINTIUNTZUIUNSTIN W 3(2-3-4)
(Bioprocess Engineering Design)

621 454 Jennssunszuinmstinwluenavingsy 3(3-0-6)
(Industrial Bioprocess Engineering)

621 472 A35UUTIUEMSTUNSUSENOUITITWIAMNTIY 1(1-0-2)
ASZUMMITTINN
(Ethics for Professional Bioprocess Engineering)

621 481 SHUUMIAIUANKATUTEUAMATAYTING 22-0-9)

AMNIIUNTTUIUNMSTIN W
(Quality Control and Assurance System in
Bioprocess Engineering)

621491  @uunn 1(0-2-1)
(Seminar)

621492  TATMAMNIIUNTZLIUMSTINN 1 1(0-3-0)
(Bioprocess Engineering Project 1)

621493  ASAMAAINTIUNTEUIUNTTINN 2 2(0-6-0)

(Bioprocess Engineering Project 1)

= o %% ' ' a & a ' g
23 3yaen swnulidesndn 6 wiedn nedenvnsedvselull

231 nguivimalulagdann

613367  wirlulaBTimwitensuanennsiteiu 2(2-0-4)
(Biotechnology for Functional Foods Production)

613411  waluladmsmin 2(2-0-4)
(Fermentation Technology)

613412 UjURMsmalulagnsvin 1(0-3-0)

(Fermentation Technology Laboratory)



621 220

621 327

621 342

621 355

621 356

621 363

621 364

621 365

621 371

621 372

621 442

621 452

621 453

621 455

621 461

621 462

621 471

621 494
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23.2 NFIAYIANTIUNTLUILMITIN W

AmnssunszuiunsTan s 3(3-0-6)
(Introduction to Bioprocess Engineering)

TanTInm 3(3-0-6)
(Biomaterials) .
wuuaAdiaraRITRIEULTINMMU DAY 2(2-0-4)
(Introduction to Mathematical Modelling of Biological Systems)
Aennssunssuiumnwlugaavnssude 202-0-9)
waYNIEAY

(Bioprocess Engineering in Pulp and Paper Industry)

AN NUGAEVNSTLIANTIUNTLUIUNS 1(0-3-0)
T

(Bioprocess Engineering Industrial Plant Study)

AMINANNTI B UM IR UALDINIIMANTIY 3(3-0-6)
(Sustainable Development and Engineering Response)
Fupdoutumaian 2(2-0-4)
(Environment and Development)

Tsanautanm 2(2-0-4)
(Borefinery)

nwodwesTinmiowiu 2(2-0-4)
(Introduction to Biopolymer)
mslilusunsudsagudmsumsuidamms 1(0-3-0)

ANITUNTZUIUNSTIN W
(Applied Software Package for Solving Problems in
Bioprocess Engineering)

MIBBNKULKAENSMUANE SR NTAITIN M 3(3-0-6)
(Bioreactor Design and Control)

ATBUIUNSUENA D DUNUA AT IZN 2(2-0-6)
(Synthetic Membrane Separation Process)
UfURNMsnsEUIUMMeni sl ausud uATIE 1(0-3-0)
(Synthetic Membrane Separation Process Laboratory)
Frmnssumvdn 3(3-0-6)
(Fermentation Engineering)

M3 TTanTInm 202-0-4)
(Drying of Biomaterials)

Wowasganm 3(3-0-6)
(Biofuels)

ArNIsusEUUTINM 3(3-0-6)
(Biosystems Engineering)

3 RIRARNENTIMNTILNTEUIUMSTINN 3(3-0-6)

(Selected Topics in Bioprocess Engineering)
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3. MNAIVNADNLET  Swalitiesndn 6 miein
Whidendnwilsnmmnaein MlaseuhumAnendeians vietviilasen
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WHUNSANNVENEATENUNIVIIANTIUNTLUINTYINN

o A

UM 1 mMeansAnei 1

S Foredimn FUIUNIIEAA
081102 | mwdanguludiauszaniu 3(2-2-5)
511104 | weanaedmiuiemns 1 3(3-0-6)
512101 | FdAnewhll 1 3(3-0-6)
512103 | UftRmstaaneill 1 1(0-3-0)
513101 | iafivialu 1 3(3-0-6)
513103 | UjtRnmmeiivialy 1 1(0-3-0)
514101 | Wandvialu 1 3(3-0-6)
514103 | UjRmsiiandvily 1 1(0-3-0)
44444444444444444 ndsiudeniumneivfnuiialuiidwuslneenein 3
AN 21
7 1 mamsAnuii 2
S Foredmn FMIURLUEAR
081103 | nMsWaminwen TNy 3(2-2-5)
511105 | weapaadmiuienng 2 3(3-0-6)
513102 | nfivily 2 3(3-0-6)
513100 | UfiRmmaiivialy 2 10-3-0)
614201 | Weukuvimnssy 3(2-3-0)
615112 | naFan3ifmnssu 3(3-0-6)
Fdenlumnmaiang 3

SmUEnn
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U9 2 mMmansAnea 1

N Foreimn Innunllena
081101 | mwilnewitenmsdeans 3(3-0-6)
513 255 Uﬁﬁﬁmimmauma 1(0-3-0)
513 257 Lﬂmaumﬂwugwu 3(3-0-6)
600101 | mwdnqudemsdmivinemansussgnd 3(3-0-6)
618120 | Aennssllwiitugi 3(3-0-6)
618 121 Uﬁﬁﬁmﬁmmaﬂﬂﬂﬁugm 1(0-3-0)
621 211 miﬁwmmﬁugmmaﬂﬁﬁammwwwu'aa 3(3-0-6)
Fniaiudentumneindnuiily 3
Falein 20
Uit 2 mamsAnundi 2
eI Forwin Inuwmieia
600102 | mwdanguwelladmiuineImaniuseans 3(3-0-6)
620101 | Yamirmnssy 3(3-0-6)
621212 | BuaensufuRnsvnendinenansdniuimnasy 3(3-0-6)
NSPUILMITINN
621221 | manyainanslidmnssunssuiumsiinm 22-0-4)
621222 | UjuAnsmamsinasldmnssunsyuiun1sdinm 1(0-3-0)
621223 | gauvmamansdmsuimnssunsyuIumstinm 3(3-0-6)
621101 | Anegnenansdanmdmsuicmnssunssuiumdinim 3(3-0-6)
621 102 U;jﬂ“ﬁmﬁwmmamﬁamwﬁwﬁﬁmﬂssmsxmumﬁamw 1(0 2 O)
Favaein 19
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U9 3 MmansAne 1

SWeian Fovwin FURIIAR
621321 | UuRnmsamsmiemamnIsunssuumstinm 1 3(3-0-6)
621 322 MU URMswmzmbemamnssunssuumstinm 1 1(0-3-0)
621351 | Saunamansimnssueiiianmuasnsoonuuueses 3(3-0-6)
621352 | UnsalufjuRnmsimnssaeddnim 1(0-3-0)
621361 | welilaBanmAanededlunssuiumsdamm 3(3-0-6)
Jydsrudenlumneindnuialy 3
Auriadudentumnein@nuwiluifmuslagene i 3
Fvdenluvineividonias 3
BN 20
Ui 3 mansAnudi 2
b Tiekial Foswin AMUNIIAR
614202 | adAIenInIIu 3(3-0-6)
621311 | msdmmsanulaenialuirmnssunssuIumMstInm 3(3-0-6)
621323 | UJURMI@nsmiemademnIsinssuIunstinIm 2 3(3-0-6)
621 324 mi?]ﬂﬁﬁﬁ’ﬁmiLawwwﬁ';Eﬂmﬁmmimswaumﬁamw 2 1(0-3-0)
621301 | WARNARSNITUIUNSUAYMIPRUANNIIFNTIY 3(3-0-6)
ASLUIUNSTINT
621362 | MIUURTeAAENGAENTIUNTHUIUNTTINMN 3(3-0-6)
U 16
Uil 3 mansfnuieng¥ou
e Foswin FMUNIIAR
621391 | NISRNOUMEIMINTINATEUILNSTINW 1*(laltorndn 240 $2lug)
IAUENA _

]

* {nAnwmnaudesaamzieulaglaidumhefnsududuniavewidngns
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U9 4 pansAnea 1

WA Foedvn FIURUWAA
621421 | UfuRnsamemiiemamnIsunssuIuminm 3 3(3-0-6)
621454 | Aennssunsyuaumstinwlugnavinssy 3(3-0-6)
621481 | sruumImuANkazUIEiUAMNNISIMINTTY 2(2-0-4)
NTPUIUNMSTINN
621491 | duin 1(0-2-1)
621492 | IASENUIMNTINASEUIUMSTINMN 1 1(0-3-0)
Jysiudenlumnnivdnuiily 3
Ee v enl 13
I 4 anemsAnundi 2
eI FovwAm FUIUEAA
621 451 NSEONLUUMNEIFINSTUNTEUIUNTTINN 3(2-3-0)
621 472 235U UTTUA WS UMSUSENBUIYRWIFNTSU 1(1-0-2)
NPUIUMSTINN
621493 TASIMAMNIIUNTEUIUNSTINN 2 2(0-6-0)
Amdenlumneaiviane 3
Amdenlumnaividen 3
Ee v enl 12
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VANGATENVIIVITINAIAINTTY

o = v = a a = o o IR ' ' a

Tndnwndesdnuseinlumnmndnwiilusnubidesnin 20 wmiiedia
ednlumnmymmzulitdesnin 110 wieds  wersednlumnaividened
Frulifesndn 6 viaefin Wnefimieinsumaeavidngnssiuiulidesndt 146 mizein

1. VAN EAY  $wou 30 mheRn Ussneudae

1.1 F9UAY swnu 9 wheAn Ussnause

081101  nwilvewiiensdeans 3(3-0-6)
(Thai for Communication)

081102  nmwdsnguludislszdriu 3(2-2-5)
(English for Everyday Use)

081103  MINAUINYENTBINGY 3(2-2-5)

(English Skill Development)

a v v A ° | v | | a o a &
1.2 Ap1UsAULasn Swnuliddesnin 9 wileie lnelidenseinainits
3 ngsdn nquazlivesndi 3 wiefia deluil

121 nguivnanywermansuazdenuAEns

082101  wywdrivAaus 3(3-0-6)
(Man and Art)

082102  uywdiuNsaseassh 3(3-0-6)
(Man and Creativity)

082103  UswaiuTiin 3(3-0-6)
(Philosophy and Life)

082104  @nswssalan 3(3-0-6)
(World Civilization)

082 105 ®ensusInilve 3(3-0-6)
(Thai Civilization)

082 106  AaUzantUmenssululssaneuefou 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082 107  @udsenIsWaRNTIn 3(3-0-6)
(Meditation for Self-Development)

082108  AaUziuinmsTsunensiiy 3(3-0-6)
(Art and Visual Culture)

082109  musRIINY 3(3-0-6)
(Music Appreciation)

082110  AadzmsifiuTinuasvihnuegralugy 3(3-0-6)
(Art of Living and Working for Happiness)

083 101  wywdfiudwndey 3(3-0-6)

(Man and His Environment)



083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

084 106

084 107

084 108
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Innenivuyediug

(Psychology and Human Relations)
NANNITANNNT

(Principles of Management)
AnAne

(Sport Education)

madles MaUnAsemaziAsEgnalve
(Thai Politics, Government and Economy)
favznsuansluondeu

(Performing Arts in ASEAN)

A TnusTIuenTou

(Aspects of ASEAN Culture)
TausTIIAURT DT Y

(ASEAN Music Culture)
AT INOE A5 IR

(Creative Living)
AanssuieTinad1sassn

(Activities for a Creative Life)
Usgaumsalununi

(Interational Experience)

N aneigsiun TR aas
(Sufficiency Economy and Social Development)

122 nfidvivermansiuadineans
NN OAUNN

(Food for Health)

FUNADN LR UIATNEINY

(Environment, Pollution and Energy)
peuimes waluladansaumeuaznsdoans

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer, Information Technology and Communication)

ANAFERS AL ED A LW InU ST

(Mathematics and Statistics in Everyday Life)
Tanuianalulad wazuinnssu

(World of Technology and Innovation)
Inenemans wazwaluladlulssnene@eu
(Science and Technology in ASEAN Community)
nasnulue oy

(Energy in ASEAN)

TanuwagmFans

(Earth and Astronomy)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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1.2.3 ngudrugannms
Aalnsasseassn 3(1-6-0)
(Creative Silpakom)

1.3 yfnwnlunniualaeaneIvn sulitesnin 12 wmiein
Usenaumig

600 101

600 102

soluil
600 111

600 112
600 113

600 114

600 115
600 116
600 117
600 118
600 119
600 120

600 121

131 ngadundedu 91w 6 wiefin Ussnoudie

MwBanguieasdmSUInemansUstend 3(3-0-6)
(Communicative English for Applied Science)
Mndngunatiad miuineeansUssend 3(3-0-6)

(Technical English for Applied Science)

132 ngudvdaden dwabidesnin 6 miin Mnsedin

walulaBazornuazanindon 3(3-0-6)
(Clean Technology and Environment)

hsUInTIaUTEd Y 3(3-0-6)
(Food and Life Style)

Aavymsasstin 3(3-0-6)
(Art of Living)

welulagansaumnenasnsUsse i mes 3(3-0-6)

dmSunideue g
(Information Technology and Computer Applications
for Food Research)

welulaBTnmiunmngin 3(3-0-6)
(Biotechnology and Life Quality)

Amggiunsan 3(3-0-6)
(Leadership and Development)

NHIULAEA WA DN UL 3(3-0-6)
(Energy and Environment for Life)

ganadmIuTIsUsEdn iy 3(3-0-6)
(Business for Everyday Life)

I uezmmUaend 3(3-0-6)
(Electricity and Safety)

MIAALAZNITNY 3(3-0-6)
(Marketing and Finance)

weluladir3ounenwaznsdoas 3(3-0-6)

(Network Technology and Communication)
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2. BIIT RN 311ukitsenin 110 wiiein Usenaunie

2.1 nfjuaﬂj’]ﬁugﬁuaﬂlﬁw U 42 wiedn Ussneusie

623 111

623 112

623 121

623 122

623 131

623 132

623 210

623 213

623 221

623 231

623 302

623 314

623 341

623 342

MImIMLaznamansdmsuTInUsEI Y
(Calculation and Mechanics for Everyday Life)
msdeusuuldreuiiwesyiy

(Computer Aided Drawing)

nanAsURYd 1

(Principles of Accounting 1)

nannsUd 2

(Principles of Accounting 1)
WITYgANaRSEINImNTIY

(Engineering Business Economics)
MIAPRRENYNT SN MIUTINAIMNTIU
(Industrial Marketing for Engineering Business)
woslungBeddmiugsivimnysy

(Thermo - Fluids for Engineering Business)
wiAlulaginszuiunsuan

(Manufacturing Processes Technology)
MINPNIFINT

(Business Taxation)
MIdaNssrnsuasNINeNTUY Y

(Organization and Human Resources Management)
ADRGINIMNTIY

(Engineering Business Statistics)
Fennsamnuasase

(Safety Engineering)
MwdsngudmiunsdeansgsiTimngsy
(Communicative English in Engineering Business)
MwBangudmsumsiEuelugnaImngy
(English for Presentation in Engineering Business)

22 ﬂ’sjuaﬂnﬁ'ﬂﬁu Fnnu 50 miedn Ussnouse

623 211

623 212

623 214

gunsniianneasuazaUnsallvi
(Construction Materials and Electrical Devices)
wsedloinuavaunsalddnvselind

(Measuring Instrument and Electronic Devices)
UuRnslnin

(Electrical Laboratory)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)
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623215 UfURNMIMmEsldReniiawesde 1(0-3-0)
(Computer Aided Manufacturing Laboratory)

623216  U{URNEATRMNANIINER 1 1(0-3-0)
(Mechanical Manufacturing Laboratory 1)

623222  nmsUnyTRunu 3(3-0-6)
(Cost Accounting)

623301  NQVNESINIAINTTY 3(3-0-6)
(Business and Engineering Law)

623311  gunsalmavherudulesiesosinnaveslvea 3(3-0-6)
(Refrigeration Equipment and Fluid Mechinery)

623312 gUnsalwEasanUAsumNsaY 3(3-0-6)
(Heat Exchanger Equipment)

623313 UfURMSATBINANIHER 2 1(0-3-0)
(Mechanical Manufacturing Laboratory 1)

623321 msUaluunans 1 3(3-0-6)
(Intermediiate Accounting 1)

623322 Tusunsud§aguiitenudayd 3(3-0-6)
(Accounting Software Package)

623323 msUayTtunans 2 3(3-0-6)
(Intermediate Accounting II)

623351 lAsenugsivdmnssu 1 1(0-3-0)
(Engineering Business Project 1) .

623352  msHnnu 1*(bitiorndn 320 Falaw)
(Practical Training)

623411 aunsallansednuasiommn 3(3-0-6)
(Pneumatic and Hydraulic Components)

623 412 M3UsEInuNMNUIMNTIY 3(3-0-6)
(Engineering Cost Estimation)

623 413 UJURMsTmn 1(0-3-0)
(Pneumatic Laboratory)

623421 TRyt 1 3(3-0-6)
(Advanced Accounting )

623422 msUgAiNen1sinng 3(3-0-6)
(Managerial Accounting)

623431  MsUTMslARNSgsATIFmNT Iy 3(3-0-6)
(Engineering Business Project Management)

623451  \ASEUINAIMINTIU 2 1(0-3-0)
(Engineering Business Project II)

623452 lasenugsiademnss 3 1(0-3-0)

(Engineering Business Project Iil)

wnew  * indnwimnausessmgidaulaglifumheferududumivemangns
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2.3 najﬁmtﬁan Fnllsidounin 18 wiwie lnedenf@nwainsiegin

soluid

23.1NgaAYIAINTIUAENT

623 511  WAMUNALNUY 3(3-0-6)
(Renewable Energy)

623512 szuununivduaraunsalmunumaiiv 3(3-0-6)
(Combustion System and Emission Control Devices)

623513  peuiawesdmSUgsRadmNTIY 3(3-0-6)
(Compgter for Engineering Business)

623 514 wiielewuaraunsal 3(3-0-6)
(Boiler and Equipment)

623515  LWomastunawaznswUsan W 3(3-0-6)
(Biomass Fuel and Its Conversion)

623516  MIeusnunaIY 3(3-0-6)
(Energy Conservation)

623517  UUUTIROWIUYMIIAmNTTY 3(3-0-6)
(Engineering Cost Modeling)

623551  dofeiunaifmnT 3(3-0-6)

(Special Topic in Engineering)

23.2 n§uingsha

623521  MsURyTUea 2 3(3-0-6)
(Advanced Accounting 1)

623522 mawsaeumelusaznsauaunely 3(3-0-6)
(Internal Audit and Control)

623 523  MSIANINTEOINT 3(3-0-6)
(Tax Management)

623531 MIAAVIMNUTINT 3(3-0-6)
(Business Plan)

623532 myUszdurnudullsvedasins 3(3-0-6)
(Project Feasibility Assessment)

623533 ganaledanind 3(3-0-6)
(Logistics Business)

623534 nsIMATnagns 3(3-0-6)
(Strategic Management)

623 535  SyUUAIINOUSAlULR 3(3-0-6)
(Office Automation Systems)

623552 adefiwnanisUyd 3(3-0-6)
(Special Topic in Accounting)

623553 WndeiilAunnegsnaimnTsy 3(3-0-6)

(Special Topic in Engineering Business)
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WHUNSANNVENEATENUNIVITINAIAINTTY

U9 1 memsAne™ 1

Ve FovwAim FUIUNIEAA
081101 | awilveritenisieans 3(3-0-6)
081 102 | awdinguludisuszdiu 3(2-2-5)
623111 | nsmuwinuagnacmansdmiuiinusesiiu 3(3-0-6)
623121 | vdnnmsdnd 3(3-0-6)
623 131 | \ATHgANARSTINAIAINTIU 3(3-0-6)
............... pdefudentunnaivdnuiily 3
............... denlumnaivdnwnlufidmalneansiv 3

BN 21

I 1 mansinedi 2

sWeRn Foswin Tumlene
081 103 | MsWmuWinweWISIngY 3(2-2-5)
623 112 | ms@sunuuldneuiameiaig 3(3-0-6)
623 122 | wdnnsvad 2 3(3-0-6)
623132 | manangRannssudmsUgsnaIfmNsy 5(3-0-6)
............... ndadudenlunnemundnuitily 6

TN 18
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U9 2 MmansAne 1

TWEIN Foreimn Innunllena
600 101 | mwisangqudoansdmivinermaniuszgnd 3(3-0-6)
623210 | wesluvgdaddmugsiaimnssy 3(3-0-6)
623211 | aunsalfanneadauargunsailih 3(3-0-6)
623 214 | UFuRnslndi 1(0-3-0)
623 215 | UjuRnisnsndnldmeuiiamesvae 1(0-3-0)
623221 | N1IN1¥OINTTIND 3(3-0-6)
623 231 | NMsiANIsRIANIWAENINEINTUYYY 3(3-0-6)
.............. Fdonlumnaindnwvinluiidmuslaeansin 3

s 20

Uil 2 mamsinunil 2

IV Fonedn Inuwmienia
600 102 | aMmwdangqumadiadniuinenmansuszens 3(3-0-6)
623212 | \eidesilotaunzqunsaididnmsedind 3(3-0-6)
623213 | waluladnszuiuniswin 3(3-0-6)
623216 | UftRnisiaTesnanisndn 1 1(0-3-0)
623222 | nmsUgynunu 3(3-0-6)
............... v ndenlumnaivianiy 3
.............. Fwndeniunnaividenta’ 3

s 19
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U9 3 MmansAnea 1

N Foreimn Innunllena
623301 | ngMuNEEINAIMINTIY 3(3-0-6)
623302 | @fifgsnadAINTIN 3(3-0-6)
623312 | gunsaiiedesuanidsumiuiou 3(3-0-6)
623313 | UfjtRnisedeananisndn 2 1(0-3-0)
623321 | msty@dunans 1 3(3-0-6)
623322 | Waknsudidaguiitonudnyd 3(3-0-6)
623301 | mwidangudmiunsdeansgsiaimngsy 3(3-0-6)
Tmein 19

U9 3 mMeansAne 2

e Foswin LRIVl etinlc)
623 311 qﬂﬂﬁzﬁmﬁﬁwmwméuua:Lﬂ%ﬁﬂﬁﬂamaﬂwa 3(3-0-6)
623 314 | minssuanulasnsiy 3(3-0-6)
623323 | mstyTdunan 2 3(3-0-6)
623342 | awangqudmiunsinauslugsiviminssy 3(3-0-6)
623351 | lassugsnadeanssy 1 1(0-3-0)
.............. Fyudenlunmnadsnany 3
.............. Jndenluninaividentad 3
TN 19

el =3 a v
Un 3 nMAMsAneNLALQIU

WA Jaeiun SRR ernt)

623 352 | nsHnau 1+(lsltfornin 320 Flug)
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U9 4 mMman1sAne 1

WeR Fomein Fuunlenn
623 421 | mstyFdugs 1 3(3-0-6)
623422 | mstyfiflensdanis 3(3-0-6)
623 431 | MIUIMIIATINIITIAIIMNTIY 3(3-0-6)
623451 | lasenugsiadaminssu 2 1(0-3-0)
““““““““ Jyndenlunuiadgans 6

Eer G PNt 16

Uit 4 mamsAnwii 2

We Fomein DTenVent)
623411 | aunsallansednuaziaudn 3(3-0-6)
623 412 | NMIUTBUIUSIANNUIFINTTY 3(3-0-6)
623 413 | YuRn1simn 1(0-3-0)
623 452 | lAsaugsnadamIngsy 3 1(0-3-0)
............... Fyndenlununadvans 6

FmnIEAn 14
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AP UNEsIEAT U YIRNEN ALY
nangnsUTUUTe W.A. 2559

081 101 mm‘lwmﬁamsﬁami 3(3-0-6)

(Thai for Communication)

AANLATLUIANYDINITHBENS ‘1/1ﬂ‘iﬂ”ﬂ']ﬂﬂ]ﬂ'l‘lﬂ'll‘lﬂEJLW@ﬂ’]iﬁEJﬁ’]i@EJ'Nll
UsgAvBnlazai19esTA LwalﬂUﬂﬂimWLuusmmLLazLLaNWmmﬁl@m&muwd

Principles and concepts of communication; the use of Thai language skills
for effective and creative communication in daily life and for knowledge seeking.

081102 Mmuwdangulutinuszaniu 3(2-2-5)

(English for Everyday Use)

mianwﬂwmmaaﬂqwa 4 e Tegilnmsilauaznsyeludinused1iu uagly
amumimmas] EJHEJWULWE]WJ’]NL‘UWIR] ﬁ’m’ﬁﬂﬂitﬂ%ﬂ?’mﬂ’]ﬂm NﬂL‘UEJ‘NINi"’ﬁUEJEMU’] {5384
mmm’bummaaﬂqwmumiaqmauanammm%flﬂmamumq

Practice of four language skills with an emphasis on listening and speaking in
everyday life and in various situations; practice of reading comprehension to be able to
summarize main points; practice of paragraph writing; ability to use English as a tool
for knowledge seeking.

081 103 NMSWAINTINEEANDINEY 3(2-2-5)

(English Skills Development)

miﬂlﬂwﬂmmmaﬂﬂqwm 4 ¢u TneflnnsenuuaziansmuAnuReaiy
Sesfieu mmmuwama‘wiﬂmﬂmiamlﬂﬂﬁuﬂaumﬁmEJu Hedularmunaganansald
m‘maﬂﬂqwmumiamaumammm%’lﬂm&mul,m

Practice of four language skills with an emphasis on reading and discussion
on what is read; ability to use information from reading to write; listening for main
ideas; ability to use English as a tool for knowledge seeking.
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082 101 wywdfiuRaUs 3(3-0-6)
(Man and Art) ‘
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The significance of arts; the role of mankind as art creators; sources of

inspiration; the evolution of art in the areas of visual arts, drama and music from the

past to the present; unique characteristics of artworks, arts as an expression of
mankind’s ideas, emotions, beliefs and as a reflection of society, art appreciation from
aesthetic perspectives and the interaction between art, mankind and society.

082102 uywdfiunsasesssi 3(3-0-6)
(Man and Creativity)
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The evolution of mankind; mankind’s role in abstract and concrete creation

which have been the foundations of human civilization from the past to the present;

contributing factors, processes, characteristics and outputs of creativity and impacts on
mankind in each period; analysis from the perspective of history and relevant
disciplines.

082 103  USwgynudian 3(3-0-6)

(Philosophy and Life) o
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The significance of philosophy, concepts and philosophical methods related
to life; the acquisition of truth, knowledge, ethical values and beauty; logical thinking
and analysis of contemporary issues leading to ethical consciousness and social and
personal responsibilities.
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082 104 @1ses3ulan 3(3-0-6)

(World Civilization) 3 ‘
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The significance of civilization, forms and fundamental factors leading to
the origin of civilization, the glory and decline of world civilization in each period; the
process of civilization accumulating from creativity and leaming experience and
material and spiritual interaction between civilizations related to politics and
government, law, literature, art, philosophy, religions and beliefs benefiting present
society.

082 105 o15853ulNe 3(3-0-6)

(;I'hai Civilization)
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Foundations and evolution of Thai civilization with an emphasis on historical
background, creativity, social value, folk wisdom and cultural heritage: language,
literature, art, religion, politics and government, the economy and society; the effects
of science and technology; the role of Thailand as a member of the intemnational
community.

082 106 AauzanUnenssululszvauandey 3(3-0-6)
(Architecture and Related Art in ASEAN Communlty)
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The development of settlements in relation to geography and ecology.

Examining different styles of vernacular architecture, in the context of belief, religion,

and culture. The development of architecture, its related arts and architectural

heritage. Contemporary architecture indicative of the identity of ASEAN countries.
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082107 suBiiiomswanndia 3(3-0-6)
(Meditation for Self-Development) 3 ‘
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Meanings, objectives, methods, and stages of meditation. The

commencement of meditation, the characteristics, and benefits of recitation and
meditation. Characteristics of anti-meditative states and the applications of meditation
in daily life. Meditation for study and work, including the characteristics, stages,
qualities, and benefits of Dhyana (contemplation) and jhana (awareness). Concepts of

Vipassana (insight) and the differences between Samatha (serenity) and Vipassana,

including diagrams of Samatha and Vipassana techniques. The relevance of Vipassana

for global citizens.

082 108  AaUzAUTALSTIUNINTIY 3(3-0-6)

(Art and Visual Culture)
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Cultural products in art, design and architecture as reflection of philosophy,
politics, economics science and technology of westem culture, effect of the adoption
of Western visual culture on Thai society.

082 109 AUARAINY 3(3-0-6)

(Music Appreciation)
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Elements of music, Thai and foreign music; works of important Thai and
foreign composers, comparison of characteristics of music from different nations and
folk music; unique characteristics of Thai music, and the relationship between music
and other art forms.
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082110 AauzmsandiutIauazinnusgialiugy 3(3-0-6)
(Art of Living and Working for Happiness)
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Studying in order to understand oneself and others.  Roles and

responsibility for oneself and community. Principles of cooperation. Personality and

social manners. Morals and ethics in everyday life and work. Ways of living and
working based on principles of sufficiency economy.

083 101 uywdiudwndeu 3(3-0-6)
(Man and His Environment)
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The relatlonshlp among humans, environment and geographical ecolosgy;
the harmonious relationship of living things with the balance of nature; factors leading
to degradation of natural environment and geographical ecology; characteristics and
scopes of present problems; trends of problems in the future, the effect of the
problems on human race; enhancement and involvement in environmental
management for the sustainable society.

083 102 IINAULYWLTUNUS 3(3-0-6)

(Psychology and Human Relations)
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Human nature focuses on development, developmental  stages,
contributing factors to the development, self-perception and perception of others,
attitude, interpersonal satisfaction, communication and interpersonal relations,
principle of motivating people, emotion, emotional control and coping with stresses,
personality development, adjustment, leadership, teamwork, an application of
psychology for self improvement and to create the quality of life.
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083 103 #ENNTIANNT 3(3-0-6)

(Principles of Management)
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Meanings and importance of the management. Purposes and principles of
philosophical concepts in theoretical contributing to success in life. Operation or
mission of individual; organizations and societies to be accomplished efficiently and
effectively with ethics and social responsibility.  Policy and planning; organisational
behavior; organising; resource management and evaluation.

083 104 AN 3(2-2-5)

(Sport Education)
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The history of sport education, leaming, training, skills development,
technical of sport, regulations and rules, etiquette of players and spectators, physical
fitness, accident prevention of sport, first aid, the role of a good athlete and an
audience, the benefits of sport to enhance wellness. A choice to study an intemational
sport or contemporary sport.

083 105 M3ias MmsUnATaLAIATEgNIMEY 3(3-0-6)

(Thai Politics, Government and Economy)
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Structure, system and processes of Thai politics; government and the
economy; the development of government and civil society’s roles; analysis of the
relationship between political mechanisms, government and the economy affecting
national development; analysis of the impact of globalization on politics, government
and economy.
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083 106 Aauznsuanslueu 3(3-0-6)

(Performing Arts in ASEAN)

JULUY e lendnwal wazuiunvesmnaiiafalznsuanduussviam
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Forms, content, uniqueness and context of the formation of performing arts
in ASEAN countries; the shared identities reflected in performing arts.

083 107 AnImusIINONTEU 3(3-0-6)

(Aspects of ASEAN Culture)
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The formation of ASEAN and the ASEAN community; identities, diversities
and the cultural relationship among ASEAN countries and their intercultural
communication.

083 108 JAIUSIIUAUASNTY 3(3-0-6)
(ASEAN Music Culture) o
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Musical culture in the ASEAN community; history and development of

mainstream ASEAN music culture, music theories; musical instruments; ensembles;

major songs and key ASEAN composers and musicians; the relationship between

ASEAN music and other art forms; the present situation of ASEAN music.

083 109 MsldFIneeneeseEssA 3(3-0-6)

(Creative Living)
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Creativity and aesthetics of individual, family and community life, including
factors determining lifestyle. Examining sufficiency living, consumerism, basic factors
and facilities in human living. Understanding resource consumption, inhabitance, social
and environmental responsibility and civil duty.
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083 110 AanssuioTinai19assd 3(3-0-6)
(Activities for a Creative Life) .
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The meaning and importance of self-development for students. Desired
graduate attributes and the cultivation of a positive attitude as a global citizen. The
encouragement  of volunteerism, morality, ethics and honesty. Teamwork
development. Lifelong learning from student development activities.

083 111 Uszaunisalnuyd 3(3-0-6)

(International Experience)
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The importance and objectives of integrated learning through travels and
intemational experiences, including planning and preparation of trips, training for
experience at a university, academic institute or other institutions in a foreign country
as suggested by the Faculty of University. Knowledge and experience of language,
culture, tradition and history gained from the chosen country.

083 112  waniAsygRanaasiunsaNS 1A 3(3-0-6)

(Sufficiency Economy and Social Development)
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Definitions, principles, concepts and significance of sufficency economy.
Case studies of royally-initiated projects related to sufficiency economy. Application of
sufficiency economy principles to proper awareness in ways of life.
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084 101 mmstﬁaq%mw 3(3-0-6)

(Food for Health)
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Introduction to bodily needs of food; compositions of food; food hygiene
and health; diet imbalanced with diseases, eating habits and health; nutritional
problems and diseases; diseases from contamination of food preservatives and
packaging; food safety and consumer protection.

084 102 alﬁtlﬂﬂé/m-l UANEHAZWAITY 3(3-0-6)
(Environment, Pollution and Energy)
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Compositions and relationships of natural elements. Causes, impacts, and

management of various types of pollutants. Energy. Impact and management of

energy usage.

084 103 AawuRwef weliladasaumeuaznsems 3(3-0-6)
(Computer, Information Technology and Communication) .
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Roles and significance of computers, information technology, and

communication in modern days.  Future trends.  Basic knowledge, creative
applications, securities, laws, and ethics related to computer and information.

084 104 AdlaAERSWAZADA lWTInUszI1TU 3(3-0-6)

(Mathematics and Statistics in Everyday Life)
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Real number systems. Logic. Probability. Type of data. Descriptive statistics.
Index number. Interest. Income tax. Basic accounting.
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084 105 Tanuviawalulaguazudnnssy 3(3-0-6)

(World of Technology and Innovation)

Sy wundn uagnsadvassAawmalulaguasuinnssunne Tulagduuas
DUIAM NI ﬂ’]iﬂix?g'ﬂ(?ﬂ%l,l,axmi{fﬂmi UUIAENANSENUIINNSHALNWALULED
waswInNIsY FoTIn Lasughaaydsey

Philosophy, concepts and innovative technology and various innovation in
the present and future. Development, application and management. Role and effect
of developed technology and innovation on the life, economics and social.

084 106 Anenddns uazmalulagluussvauandeu 3(3-0-6)
(Science and Technology in ASEAN Community) .
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Science and technology for the creative and sustainable development of

ASEAN community, with regards to society, economy, art, culture, education, public

health environment. Examining community education resources for science and

technology, and knowledge exchange between ASEAN scientists and technologists.

Public communication activities, and the creation of media resources to demonstrate

the impact of science and technology on the community.

084 107 waswluenGeu 3(3-0-6)

(Energy in ASEAN) ‘
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Importance of energy and environment. Types of energy. Energy conversion
technology. Situation and trend of energy use in ASEAN and in the world. Renewable
and alternative energy resources in ASEAN. Potentials of energy production in ASEAN.
Energy policies in ASEAN. Global warming. Environmental impacts due to energy use.

084 108 lanuazANIIANENS 3(3-0-6)

(Earth and Astronomy)
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History and importance of astronomy, the earth’s atmosphere and
meteorological forecasting.  Astrological phenomena and observation, the solar
system, constellations and application of this knowledge in everyday life.
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085 101 AaUnsa3 1985 3(1-4-4)

(Creative Silpakorn)
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Integration of project-based learning focusing on creative activities to
develop the skills of leadership, teamwork, communication, creative leaming and
working; to develop social responsibilities in students and to instill Silpakorn University
identity and culture; under the advisors’ supervision, working in groups to conduct
creative projects, enhancing recognition of, or changes on, interesting issues.

600 101 MwndanaudsasdmIuINeIEaRTUsTgNd 3(3-0-6)
(Communicative English for Applied Science)
mssuuveukazidsuazUlanudAy Msfiauvinevesdiuiu mimw

FNIU ﬂ’]iL“UEJ‘LH]GM&I’]EJIWGIE]ULLa”U'UV!ﬂ‘UE]ﬂ’J’]lI MITuUsE IR ﬂ’]i(ﬂﬂ(ﬂﬁ)ﬂ@ﬁ’ﬁ

ﬂ’lﬂ“l]ﬂ’l‘iﬁ’]@ﬂﬂi]ﬂlﬂﬂ’liﬁmﬂiﬁ’m MMTHULEIFAI MIFUNTEAlU NMSULEUBRIE212T NS

afueAY
Reading article and writing summary. Interpretation of idioms, Report writing.

Writing of corresponding letter and memorandum.  Curriculum  vitae  writing.

Communication.  English for job application. Self introducing. Job interview. Oral

presentation. Explanation.

600 102 MmwndangemeliadmuInemansUssand 3(3-0-6)

(Technical English for Applied Science)

Msya M3t M58 LLa"miLGUEJumMium‘JUi"EJﬂmwmwmuﬂ NIFBWUNANY
LLa"ﬁ\‘iﬁlWMWVIN’mEﬂﬂ’lﬁmiLLa“mﬂIuIaEJ MIDBUBNTEUIUNT LLNUQ&I NTLALANTI NS
WeuuvAntauazUNANUNTIZNTS

Speaking, listening, reading and writing for technical applications. Reading of
scientific and technological articles and publications. Explanation of procedure, chart,
graph and table. Abstract and article writing.
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600 111 wialuladazrarnuazduindon 3(3-0-6)
(Clean Technology and Environment)
TodninveamingInssssuAnadvinavesywd uvaswomanizuay

HansENUsodInULaEIIAdon uwiaweamasnulaznsilUldlaediundinuazein

welulafazernuasmsilulilugramnssuewng granvnssueiinianums gravinsse

ammuﬂi'ﬁuWaﬂ&JamLa“adwa WAERRENYINTIUNANARN MIFAATIZAYEIARAYNTOBNKUY

Wiodwnden
Resource limitation and human influences. Sources of pollution and their

impacts on society and environment. Energy resources and their emphasizing clean

energy. Clean technology and its applications in food industries.  agrochemical
industries, pharmaceutical industries, bleaching, dyeing and textile industries, plastic
industries. Clean synthesis and environmental designs.

600 112 aWnINUIRYINUsEaIU 3(3-0-6)

(Food and Life Style)

Usrlowivesonnausiasdssinvilumalnyuenans winnsuazisnsauenems
iy ﬂﬁaﬁmﬂmammiwa&muiu‘mmﬂiumau vdninasiildlumsidentodufwansast
mmﬂmmmﬂaaﬂﬂa 3’1EJVIﬂ’Jii“”N‘?NUULUE]uﬁJ’lﬂUE]’lWﬁ ganunsalvaadudi envnsine
LLazLL‘u’wmmiwmmmmﬂmqmmm‘ﬂm

Nutritional benefits of each category of food. Principles and procedure of
typical food preservation. Basic food sanitation in daily life. Criteria for selective
purchasing of safe food. Hazard bewareness of contaminants in food. Situation of Thai
food commodity and development of Thai food products for global markets.

600 113  AausnInnselian 3(3-0-6)

(Art of Living)

A53nsElaudin ﬂ’]‘éW@lu’lUﬂaﬂﬂ’]WLLaulﬂiﬁJ’mﬁﬂﬂM UNUINBaEAINU
SURADUADATOUASILATEIAL ﬂ’]iﬂﬁL‘Uﬂ’JLﬂi’]‘”VT ﬂ’l‘éﬁ@ﬁ’]iLLa”ﬂ’ﬁLLﬁﬁﬂaaﬂ NS854
gl udie uwseumalalumsasemnudndaluandn enumneuasaudifgues
235810550 2558UTIAULUNTINNUAIANTITN ANNFNTUSTENTINRITEIUTINAUMS
Asnlud e

Life discipline. Personality development and social etiquette. Role and
responsibility to family and society.  Analytical thinking. ~ Communication and
significance. Ethics in industry. Relationship between ethics and social living.
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600 114  wAlulagasaumAkazMIUszand paui 1nos 3(2-3-9)

FwsumsIdeAueINg

(Information Technology and Computer Applications

for Food Research)

UssnvmedadifuimdinenmaniuasnAlulad wiasensaumamaivetrans
waznalula@ons I5Aumunanu 38n1sfumansdns nslilusunsudndagulunis
Tenevideyauwaznsuiaue mﬂﬂﬂmﬂ':?:J'mLs%‘Lﬂumiﬂwmmﬂﬁﬂuﬂs“mumﬂlﬂﬁﬂ
W3

Types of scientific and technological publications. Sources of food science
and technology information. Method of article searching. Method of patent searching.
Using software for data analysis and presentation. Using software for calculation in
food processing.

600 115  wAllag¥IwiuAMMWEIN 3(3-0-6)
(Biotechnology and Life Quality)

. Use iR nﬁummiLLau‘waﬂmi‘wumumadLmﬂiuiaﬂmmw Lﬁljaawuﬁﬂu“uaamm
AdiTIndnudamiugnIy mﬂiuiasmmwmmiwGumﬂium‘wmmlumquﬂwmammau
Uei uﬁl 3 Mg PAUNTINDIMNT Fannden fSessslunsitinaluladTinm

History, evolution and fundamental of Biotechnology. Basic cells of life.
Genetically modified organism. Biotechnology for life enhancement in plant biology,
animal livestock, medicine, food industry, and environment.  Ethical issues in
biotechnology.

600 116 AMediiumMIWaN 3(3-0-6)

(Leadership and Development)

rudfsnsvemywdaza iz Wnuedululunsdudin nswauany
fu AuuandswesTamsTsud w1 madeiiy msaiausegda wyweduiug ns
widgm msdindula nsuimsmnudauds n1sdeasuasn1sAIVAN Wagn13IANTT
ALUPTEN

Needs theories and leadership.  Skills needed for leaders. Leadership
development. Multicultural leaders. Team building, Motivation. Human relation.
Problem solving. Decision Making. Conflict management.  Communication and
controls. Stress management.
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600 117 WaMUUAZAwIAERTUTAR 3(3-0-6)
(Energy and Environment for Life)
mudAgremdsnuardunadenranineliln ndanulssnvveata

{]zummwmlﬂsuawuaLwawivmwma%a ﬂmmmuﬂaﬂiauua TNANTIENUVBINTIG
mawwmaamnmaaumuauﬂ i]’lﬂLﬂ]E]LWﬁﬂUi“LﬂWWﬂasUa Waqmuwmaaﬂiu

Tagdu e IunmnNEwInaeN
Importance of energy and environment for living. Fossil energy. Depletion

problem of fossil fuel. Global warming problem and other pollution impacts on

environment from fossil fuels. Current alternative energy. Environmental quality
standards.

600 118  gsiad MU InUsEIIY 3(3-0-6)
(Business for Everyday Life) .
LL‘u’JﬂmLﬂEDﬂ‘lJmiL‘UumUiuﬂa‘Uﬂﬁ ﬂ’ﬁQNLLN‘ULLau’JLﬂi%‘lﬂﬂﬁa\‘i‘ﬂu ABnsdnes

anulsenauns i‘ULL‘U‘U@ﬂﬂﬂiﬁiﬂﬂ ﬂaEWlﬁmimLuuﬁiﬂﬂ LONAITNGINA U

o ﬂ’ﬁ‘\]ﬂ‘ﬂ’NU‘Uiuﬂﬂm AVHNENEINY mimmﬂﬁiﬂiimmaﬂmauﬂa 53eUsIadlY

MsUs¥NRUEINa
Concept of entrepreneurship. Investment planning and  analysis.

Establishment of business enterprises.  Business organizational structures.  Business

strategies. Business documents. Fundamental accounting. Budgeting. Business laws

and regulations. E-commerce marketing. Codes of business conduct and ethics.

600 119 Wil uazaruUaanis 3(3-0-6)
(Electricity and Safety)
mwmmlﬂm&nﬂul%lﬁwwaamu g Iidenses madamadwinalih

LLauaﬁﬂadﬂummmim‘wLﬂﬂmumﬂl‘ﬂﬂﬂ LiEJUiLﬂEJﬁﬂUEﬂEﬂWﬂW szuvameRuLaynIzudlva

avnu ﬂ’J’]ﬂJiLﬁENﬂﬁﬁli’m’]@ mmﬂaamﬁumiwmu LLauﬂ’Jiiu’NLﬂEJ’JﬂUVLWW’I
Fundamental knowledge of electricity. Electric shock and short circuit.

Electric fire and protection. Study of electrical wiring. Grounding systems and ground

leakage current. Knowledge of work safety inspection. Caution and first aid for

electrical accidents.

600 120 NFAAIALAZNNTRY 3(3-0-6)

(Marketing and Finance)

ANUALRUT SEVINNNTNAANUNITRUAAMNTTH ANTNLINGOUVNNTHAA
MFITY MIREA Nalnman anﬂssuﬁﬁim AURUINAIN NMTVIHRUNITARIN KANNTT
‘uamuwuvms*m%amwmm mi'mLquL‘zNﬂaEMﬁvmmsmu AN IAININITRY N3
iuﬁﬂMuIUquJuﬁu FUYTNAN LA ITYLYN ﬂ’ﬁU’iWﬁﬂ'ﬂﬁJLﬁSNVINﬂ’]’iLﬂu

Relation industrial marketing and finance. Marketing environment. Marketing
research.  Marketing mechanism.  Customer behavior. Marketing segmentation.
Marketing planning. Principles of industrial business finance.  Financial strategic
planning. Financial forecasts. Fundraising in short. Intermediate, and long terms.
Finance risk management.
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600 121 wialuladieSoveuazmsionns 3(3-0-6)
(Network Technology and Communication)
UMU’W]LLa”ﬂ’J’mﬁ’]ﬂiUle@ﬂL‘V]ﬂI‘NIaEJLﬂSEJ"U?EJ Iﬂiﬂﬁi?ﬂ@ﬁ”UULﬂi@‘U?ﬂ aﬂﬂsm

wiﬂmmmmmm NWGI?%’]Uﬂ'ﬁﬁ@ﬁﬁLLUUNE‘I']?J NWWi%WUﬂﬁE‘IBﬁ’ﬁLLU‘lﬂiﬁTS aumaimm

Tuynds szuuilen sl inses ”Luamammsu wazluszuuanseaumna
Role and Importance of network technology. Structure of network system.

Devices used in network system. Wired communication standard.  Wireless

communication standard. Intemet of things. Embedded system. Applications in daily

life, in industry, and in information system.
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AN9S U818V VBIRUEI UNUR AU
nangnsuIuUge w.e. 2560

363 215 MIBBNUUUUTIVNAIITET19ETA 3(2-2-5)

(Creative Package Design)

m'ﬁLiEJusUi“mmmmum Usznn LLauwmwmmvl‘uaw'siﬁmzwﬂum%ﬁm
?IiNllaﬂ']LWiﬂMﬂ‘UEUﬂ'l IWEJLUUﬂﬁE‘Ii’NﬁiiﬂNaﬂ’mﬁ]@ﬂLL‘U‘Uiu@Tuiﬂix‘iﬁi'lﬂ LLava’mLasuu
fad Lwaaumﬂ?Iﬂsuu%aawﬂumumwammumaaauﬂ'1 ﬂ’liﬁ@ﬁ’liLLa"ﬂ’li‘Uﬂ‘U 48
gnneamazantunslda i:]ﬂ,mammuaNsﬂmﬂumammw Ieegraduendnval
NWUHi”U’JUH’ﬁWU‘U‘ui‘tﬂu@’MUiiﬁ]ﬂm%ﬂi”ﬁ’ﬁﬂ maaﬁmuawumaumiwmﬂmmaaﬂwu
Uiiﬂﬂmmmﬂu ‘Ussamu%ﬂiuuaﬂ WaEYAUTIUTUITILY dmSunquAuAveshnuay
ﬁ‘LIﬂT’diuLﬂ‘ﬂaTVIﬁ .

fnsAnyuenanIu

Historical background, type and role of packaging for value-added products.
Emphasis on creativity of structural and graphic designs for applications on protection,
communication and specification to facilitate functional use and satisfy commercial
use as an identity. Folding process in paper packaging and printing process on the
design of primary, secondary and shipping packages for souvenirs and food products.

Flied trips required.
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ANDSUNYS18AVIVDIAULINYAENS
nangnsuTuuse w.e. 2560

511104 upaAAsEMTUAAINT 1 3(3-0-6)

(Calculus for Engineers )

AlawarAnusioiies MIneuRuswarnsUsznAlumMAamnsueans A1gn
Tnvoalaridu sUwuuddsinmun nuedalng dduwazeynsuedud eynsuinds eynsu
WEaRsIaLaUN TUUARADI

Limits and continuity. Differentiation and applications of derivative in
engineering. Exterma of functions. Indeterminate forms. L’Hospital’s rule. Infinite
sequences and series. Power series. Taylor and Maclaurin series.

511105 upaAAsAMTUAAINT 2 3(3-0-6)

(Calculus for Engineers 1)

AeAunau : 511 104 upaAREdMTUIAINT 1

memnUIiusvesileidur1aie madlamamnuTiug mevmusiusiBeiuay ms
Ussgnamamuaiuslunmddmnssumans Uiiuslinsauuu aunsidseyiusiUesiuey
nsUszyndlumadmnssuemans aunsdwiuusiety fdaden

Integration of real-valued functions. Integration techniques. Numerical
integration. Applications of integration in engineering. Improper integrals. Introduction to
differential equations and applications in engineering. Parametric equations. Polar
coordinates.

511106 uAsAAFEMSULNIVENAERSTINW 1 3(3-0-6)

(Calculus for Biological Scientists )

Haridueide Allauavenumeliios Msmayiusuazn1sUszynd Usiusuasns
Ussand matlansmusiug

Transcendental functions. Limits and continuity. Differentiation and
applications. Integrals and applications. Techniques of integration.

511107 umsRdsdmsULNIvenmEnsdanm 2 3(3-0-6)
(Calculus for Biological Scientists II)
AeAunau : 511 106 WAAARASMIULNINGIAANTTINN 1

AR ULATOUNTUVRITIUIUATY aynIuAAY Heddunaraduls eyusdes
aumaTeyiug

Sequences and series of real numbers. Power series. Functions of several
variables. Partial derivatives. Differential equations.
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511206 AAAAEARSIFINTIH 3(3-0-6)

(Engineering Mathematics)

AyieAunau : 511 105 uAaRdasmIUAIAINT 2

aiJuEJL‘zNﬂmmmam Wﬂmjuwmﬁmmi (Aol R 5N LLﬂaﬂaaﬁua&W&ﬂﬂjum

iﬂmmaaﬂmuﬂi LLﬂaﬂaasuaaﬁ\‘m‘UuwmsmaLLiJSLLa”ﬂ’liiJiwsmm Allauazanusioliios M3

WWBH‘W‘USEJ?JEJLL’ﬁufﬂﬁ‘diuqﬂﬁﬂum?ﬂ’]ﬂ?ﬂﬁuﬂ?ﬁﬁﬁ Wmﬂmmlﬁjmmmaﬁu 3 08 iy swunu
wazRaluUsdl 3 317 Heidunaveivesiudsinaiuasmadssynd uragdadannises

NSRBI 1@0@31&]14%@ zlAda mim"d'ﬁ‘wuwmwuua“msﬂivﬂﬂﬁﬂumd
AMINTIUAIENS mm%Luadmumwiwmmmau ﬂi“wuammmua“ﬂiwuﬁmwimm
VIO W UNURIN3 Y wqwgw%maima wasngufunveund fdndadulis

Mathematical induction. Functions of several variables. Quadric surfaces.
Calculus of real-valued functions of two variables. Calculus of real-valued functions of
several variables and its applications. Limits and continuity. Partial derivatives and
applications in engineering. Vector algebra in three dimensions. Lines, planes and
surfaces in three-dimensional space. Vector-valued functions of real variables and
their applications. Vector calculus, gradient, divergence and curl. Multiple integrals and
applications in engineering. Introduction to line integrals, surface integrals and volume
integrals.  Green’s theorem, Stokes’ theorem and Gauss’ theorem.  Curvilinear
coordinates.

512101 FAnemaly 1 3(3-0-6)

(General Biology 1) ‘

wnAmMaIven aulRvesdadiilmssiouiimavemans nsdnduun way
MmN aNevesadiTaR T LLUﬂwLi‘&J Yl LLauEJmﬂam Wuﬁmmmmmmu
IuLaﬂa ﬂ’ﬁﬁ]ﬂaﬁﬂﬂiuﬂ’ﬂUiuﬂUL"Uaa \eidouazetenr msduamesideuas warnsmels
i“’ﬁ‘ULﬁliaa ‘WLlﬁﬂ’lﬁ(ﬂi‘Uiﬂ‘ﬂﬁ FIAUNMTITAUNAA Tnen LLa“Wf]C‘IﬂiiﬂJﬁ(ﬂ’J

Concepts in biology. Properties of organisms. Scientific methodology.
Classification and biodiversity. Vira, Bacteria, Archaea and Eukaryota. Cellular Level of
organization, tissues and organs. Photosynthesis and cellular respiration. Classical
genetics. Macroevolution. Ecology and animal behavior.

512102 F23nemwiall 2 3(3-06)

(General Biology 1)

W‘Uﬁﬂ?ﬁ@lﬂmaﬂa WuﬁmamUs“mmLLa“n@ummsi ﬂUfﬂafﬂﬂ MGENGERN
WJ'WI LLa”ﬂWSﬁUWUﬁ‘UaﬂW%ﬂJﬂBﬂ Iﬂiﬂ?ﬁNLL’@“WU'WI‘UEN%"UULL@"@?EJ’J“WN"'] ¥0edn’d
'mmQﬂalﬂmimN'msumsnmaaaﬁuuam swwguqmu

Molecular genetics. Population genetics and microevolution. Structures,
functions and reproduction of flowering plants. Structures and functions of various
systems and organs of animals including regulatory mechanisms. Animal hormones.
Immune system.
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512103 UfANsT2Inewial 1 1(0-3-0)
(General Biology Laboratory I) .
Avisdunau : *512 101 F9nemald 1
‘ *“gnaEguwiauiuld ‘
Ui URnsidenadesiuilevniusedn 512 101 F7ineialy 1
Laboratory work related to the contents in 512 101 General Biology |.

512104 U{ANsT2Inewiall 2 1(0-3-0)
(General Biology Laboratory II) .
AGeRunau : *512 102 F3nealu 2
*gnaluniouiuld .
UftRnsidenadesiuilovmiusedsn 512 102 F7inewialy 2
Laboratory work related to the contents in 512 102 General Biology |I.

513100 iAsivialy 3(3-06)

(General Chemistry)

YStnauduius vigufjevnen InssasvosnenlaraulAvaIsnnIun1s9e1s 1l
vessungavian elavisuarlavensuddu Wusuadl andfvemdia veuvas vewduae
asazane aunanluaraunavetlesau Iauall

Stoichiometry. Atomic theory. Atomic structures and properties of the
elements in the periodic table. Chemistry of main group elements, non metals and
transition metals. Chemical bonding. Properties of gases, liquids, solids and solutions.
Chemical equilibrium and ionic equilibrium. Chemical kinetics.

513101 adivialy 1 3(3-06)

(General Chemistry 1)

Ysinaudaniug Tassainesnauuazanifiveminniunsnes wusseil uia
vowds weshilauding

Stoichiometry. Atomic structures and properties of the elements in the
periodic table. Chemical bonding. Gases. Solids. Thermodynamics.

513102 fivialu 2 3(3-0-6)
(General Chemistry 1)
FuUeAunau : 513 101 ANl 1

_ vesvauazansazany augalniiuazaunaveslossy williin sauedl adl
duvBdlowiu
Liquids and solutions. Chemical equilibrium and ionic  equilibrium.
Electrochemistry. Chemical kinetics. Introduction to organic chemistry.



513103

513 104

513 105
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UfAmsatinal 1 1(0-3-0)

(General Chemistry Laboratory 1)

AvdsAunau : 513 101 adlviall 1 videonaseuniaunulidesnia
10 dUat

mvnaesirendosiuilovlunein 513 101 il 1
Experiments related to the contents in 513 101 General Chemistry |.

UfiRmstatinaly 2 1(0-3-0)

(General Chemistry Laboratory ").

AvdsAunau : 513 102 wdlviall 2 videonaseuniaunulidesnia
10 dUat

513 103 UfRmsiaiinalu 1
mvmaesfidenrdestuiiomiusein 513 102 wiivily 2
Experiments related to the contents in 513 102 General Chemistry |.

UftAmaatinaly 1(0-3-0)
(General Chemistry Laboratory)

AwisAunay : 513 100 wiinaly viieanaSeundeuiulsitesndn 10 dami
mMsvraesiaenrdostuiomilunein 513 100 wilvly

Experiments related to the contents in 513 100 General Chemistry.

513226 pWERaUYNA 4(4-0-8)
(Applied Physical Chemistry)
Indsduniou : 511 102 uAaRAd 2
513 102 1afinalu 2 )
woshilauning aunawnd saweadl il szuureaseen WdNuRMaYMS
Uszgndlugeamnssy

Thermodynamics. Chemical equilibrium. Chemical kinetics. Electrochemistry.

Colloidal system. Surface chemistry and industrial applications.

513 227

a wa

Ujjuimsedindnauszgnd 1(0-3-0)
(Applied Physical Chemistry Laboratory)
AydeAuriou : 513 104 UfuAmsiedinall 2
513 226 iiAfaUszEnd Wisenaseuniauiulilios
‘ n91 10 duai
mIveaeidenndasiulloniiuseinn 513 226 wiliddausvend
Experiments related to the contents in 513 226 Applied Physical Chemistry
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513 231 afidesedd 1 2(2-0-4)
(Analytical Chemistry 1) .
Jwdedutiou: 513102 afinalu 2

winmsiuguveuaiidinges naufjuiisensauaziva Ufiseeendiatu
Fintu U§Asensiinansiefounarufisennsiiangnay msussenduiisenmaniilu
MAwTEIBSnadaemmnagnoukaeMsInUsues aunaeilsevrinanalunsaingae
frvinazane
Basic principles in analytical chemistry. Theory of acid-base, oxidation-
reduction, complex formation and precipitation reactions. Applications of the above-
outlined reactions in quantitative analysis by gravimetric and volumetric methods.
Interface equilibria in solvent extraction.
513 233 UjjUAnsAiieTzi 1 1(0-3-0)
(Analytical Chemistry Laboratory I)
AeAunau : 513 104 Ugummimuwﬂ,ﬂ 2
513 231 fiAAszit 1 viseaaitauniounu
laidoandn 10 dawt
ﬂ’J’lﬁJﬂa’]ﬂLﬂﬁﬁluﬂluﬂﬁ’JLﬂi’l""Vi ﬂ’li'JLﬂi’W“’Vi‘UﬂﬁJaL‘lNﬁﬂm LﬂiENﬁJE]LLﬁ"LV!ﬂUﬂIU
ﬂ’]ﬁ’JLﬂi’]"’ﬂL‘(N‘lﬁiJ’lm NSVAABIALINUNT) Lﬂi?”‘ﬁﬁﬁiﬂﬂlﬁfﬂﬂfﬂ”ﬂ@ULLa”ﬂWi’Jﬂ‘Uiﬁﬂﬁliﬂ
naTialusedn 513 231 wildeszi 1
Errors in chemical analysis. Statistical data analysis. Instrumentation and
techniques in quantitative chemical analysis. Experiments on chemical analysis based
on gravimetric and volumetric methods as outlined in 513 231 Analytical Chemistry .

513 255 U{URMANBWYEE 1(0-3-0)
(Organic Chemistry Laboratory) .
sAunau : (1) 513 104 YfiAmMsasingll 2
513 250 wiiduviad Wseanaiieuniouiu
Lioendn 10 dawi
wio (2) 513 104 Uﬁﬁﬁmsmum‘lﬂ 2
513 257 Lﬂuauﬁnsﬂwumu visaonatsundounuly
. Hoendn 10 dawk
nMmnaesigfumaiamsuenuaznsiliuians n1sAnuufaseives
MUswnou exdvhAnuazeslsuniin ndaeszansduvie
Experiments on separation and purification techniques. Studies of aliphatic
and aromatic compound reactions. Synthesis of organic compounds.
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513 257 pRBUVSENUGIL 3(3-0-6)
(Fundamental Organic Chemistry)
AvdsAunau : 513 102 wadlvialy 2

Wuszdl lassadauarandfveasussnoudunsd nsdaaseiuasuiisen
vowmfleridusineg wodwes mslulawmm dUa nimeriiluuasiiulng nsuszgndinatia
gammbilaanuardunssnaninsalnUiunsiigaivssinnve sy iteaidu

Chemical bonding. Structures and properties of organic compounds.
Synthesis and reactions of various functional groups. Polymers. Carbohydrates. Lipids.
Amino acid and peptides. Applications of ultraviolet and infrared spectroscopy in
functional groups identification.

513340 Taafiugny 3(3-0-6)
(Basic Biochemistry) .
Idsfuniou : 512 101 23memly 1
513 257 Lﬂuaumawuﬁﬂu
TAseas wim LLauLﬂJLLWUBa%ﬂJ“USQ“UQINLaﬂa wifiwaenalnmsvhnumes
wulwliugranssziuliana
Structure, function and metabolism of biomolecules. Enzyme function and
mechanism.Molecular genetics.
513345 UftRmsTuaiinug 1(0-3-0)
(Basic Biochemistry Laboratory)
Indsduniou : 513 255 Ugummsmuauma
513 340 mmuwumu viseonatuniauiy
‘ laitieendn 10 owh )
msveaesiaenndasiuilemlusiedann 513 340 Fualinug
Experiments related to the contents in 513 340 Basic Biochemistry.

514101 Wandnal 1 3(3-0-6)

(General Physics 1)

ﬂamammaﬂaumml,aumaLﬂiﬂ auiRvesans narmansvosvaslvia wqwg]aau
vaauda woslilmningd miauLLauﬂau Fes

Mechanics of particles and rigid bodies. Properties of matter. Fluid
mechanics. Kinetic theory of gases. Thermodynamics. Vibrations and waves. Sound.

514 102 Wandialy 2 3(3-0-6)

(General Physics II) )

wdwdnlvidn linszua BildnvselindiUesiu virumans Hdndualval naud
Smvsmniiirslasmouduiand

Electromagnetism. Electricity. Introduction to electronics. Optics. Modern
Physics. Special theory of relativity and guantum physics.
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514103 UfURMsWENdVAlY 1 1(0-3-0)
(General Physics Laboratory 1) .
AndsAunou : 514 101 WandnalU 1 viseanaBeunourulidesndn
10 §Uai

mnnaesfidenadastuilovlunedn 514 101 Wandvalu 1
Experiments related to the contents in 514 101 General Physics |.

514104 UfURNMsWENdWAlU 2 1(0-3-0)
(General Physics Laboratory II) .
AndsAunou : 514 102 WandnalU 2 viseanaBeundourulideandn
10 §Uai

mvmaesidenadostulovlungin 514 102 Handvialu 2
Experiments related to the contents in 514 102 General Physics .

514 107 Wandug 4(4-0-8)
(Fundamental Physics)
Jouly FwSutinfineeazivendansilildanundnngnd

namamsvesingin3e msdusavedu rdudes weslilaunding narnansveses
v walwdnliin Wiihnszua Bidnvselindilesdiu Wiemans Nandeelal

Mechanics of rigid bodies. Vibratons and waves. Sound waves.
Thermodynamics. Fluid mechanics. Electromagnetism. Electricity. Introduction  to
electronics. Optics. Modern physics.
514 108 UftiRMsTANdAugY 1(0-3-0)

(Fundamental Physics Laboratory) .,

sAunau : 514 107 WandWugu vsearaiFeuniauiubidesni

10 dua

Fouly : . éi’ly%’uﬁ'nﬁnmﬂm:’“mmmam%ﬁ;l,afhiawﬁmﬁané

msveaesidenrdasiuiiomlusedan 514 107 Nandiugu

Experiments related to the contents in 514 107 Fundamental Physics
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517 111 ms@eullsunsurauiawmes 1 3(2-2-5)

(Computer Programming 1)

i“"U‘UﬂaﬁJW’JL(ﬂaiLLa“’ﬂ'ﬁﬂi“’ﬁJ’JaNasUE]llaL‘UEN(ﬂ‘u R ﬂﬁL‘UFJuIﬂiLLﬂilILLUU
Iﬂiﬂﬁ%’lﬂ LENAIAU LaNEIRUNaNENRA G]'JSU awsnuse nMsaflunsszauin ‘Wﬂﬂ‘*ﬂ‘u 155
e duSendouiles mif\mmil,l,ﬁmama AMINAEBULAENSLA lTaRANaR NSWAIL
Waunsuielilunsudtam msﬂ'i“aﬂma“‘lmmu

Introduction to Computer systems and data processing. Flowchart.
Structured programming. Array. Multi-dimension array. Pointer. String. Bitwise operators.
Function and recursive function. File management. Program testing and  debugging.
Program development for solving problems. Applications and projects.

518 201 At AnelY 3(3-0-6)
(General Microbiology) .
AydeAuniou : *518 202 UURN9ada3InemMaly
“gnaFsuniouiuld

M5NT¥AY Fug1sIven LLaumimemmumadLLUﬂWLiEJ h¥auays wailavaon
LﬂjaLLaumimUimmaaum&J wneuAnleuRetulnsEi ez TiveTaduunue
A% Wu@ﬂ’]ﬁmisﬂﬁ)ﬁﬂau%ﬂJ ﬂWSWBUﬁUBﬂ‘U@ﬂiSUUQ@JQMﬂu USSIEJ‘UNLLE‘]SI%E‘U@GQ@UWSEJ

Distribution, morphology and multiplication of bacteria, virus and fungi.
Aseptic technique and microbial preservation. Basic knownledge of structure and
function of cells. Metabolismn. Microbial genetics. Response of immune system.
Beneficial and harmful effects of microorganisms.

518 202 UfUAN159aTAneialy 1(0-3-0)
(General Microbiology Laboratory)
AsAuriou : *518 201 98T INE MY
‘ “gnaFeunsouniuld .
mIneReidenndasiullomiiusedn 518 201 e inemall
Experiments related to the contents in 518 201 General Microbiology.
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611171 AvemsuagimnssuTandernmidoiu 2(1-3-2)
(Introduction to Computational Materials Science and Engineering)
%umJE]\WJE]ilaLLa”SULL‘UUﬂ’IiLﬂ‘U"UaﬁJa ﬂ’liL“UEJ‘L!IU?LLﬂilILLa"IﬂNﬁi'NIUiLLﬂiN
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mﬂﬂﬁﬂiLLﬂiummmmdmeﬂﬂlL‘W’eJLLﬂ‘Ummwmmmiu m'iLLamwaIuanadm Ui
miu‘u&Jul“ﬂmﬁdNaulw,aumaﬂmmummm mimaaﬂﬁuaualﬂwlm LLaumiL‘UEJ‘uﬁﬂﬁ‘U
dwsuldnud iz amns

Types of data and structures of data storage. Structural programing. Basic
functions and calculation for engineer. Solving equations using matrices. Engineering
problem-solving by using matrix-based computation. 2D and 3D plotting. Conditional
and iterative execution. Exporting data to file. Script for engineering.

611201 gavwarERSHMIUIANINTEUIUNSIAG 1 3(3-0-6)

(Thermodynamics for Chemical Process Engineers 1)

eAuneu : 513 102 walinaly 2

LLu'mﬂ‘wuﬁmsuammamwwamam ﬂmawmma 9 ‘UE)\‘iﬁ’li‘Uiﬂ'Vlﬁ ASou
LU WaN’]uLLﬁ"ﬂ{]‘UEWI 1 ﬁuaaqmuwamams ﬂ{]ﬁﬂE)‘VI 2 ?ENQ%UWW&W]GC‘I?LL@“’DQ%ﬂiﬂ’ﬁ
Wil unsl nsdaundulilyl uagnmsirseesialdan ssuuidsinauazle Auauds
VNQNAFERTHNY 9 wazAUdUN UGS SevrIniy

Basic concepts of thermodynamics.  Properties of pure substances. Heat
and work. Energy and the first law of thermodynamics. The second law of
thermodynamics and the Carnot cycle.  Entropy.  Irreversibility and availability
analysis. Gas and vapor power systems.  Thermodynamic properties and their
relationships.
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611 202  VANUASNNIATUIUNNGIAINTIUNTZUIUNTSAL 3(3-0-6)
(Chemical Process Engineering Principles and Calculations)
JyrdeAunou @ 513 102 wiinall 2
m‘nLﬂiﬂu'wf]fu‘mmamﬂi'ﬁmiymumsmm sl nuaenEuUG AUNALT
wauaendy Mmaieundu mslmariu maiiie miﬂi‘”ﬂﬂ(ﬂ’?ﬁuauﬁﬁuﬂﬁ’lgﬂ"lﬂ‘wlﬂ
1Pl LLazvmqmuwamaﬂﬂum'ﬂLﬂ'ﬁﬂwﬂizmumswwqmm"l/iﬂ'ﬁswﬂuLLax“lﬂm'ﬁmm
Problem analysis in chemical process engineering.  Stoichiometric
fundamentals. Mass and energy balance. Recycling. By-passing. Purging. Applications
of chemical phase equilibrium and thermodynamic data to analyze processes of
chemical and petrochemical industries .

611203 UjfseuatilugnanmnssunszuIunsiall 4(4-0-8)

(Chemical Reactions in Chemical Process Industries)

FyreAuniou : 513 102 iy 2 .

Uiiseuaiunduadlaneduvssnugiuang q Aenunsahiddanseiuay
AouvsansUlnsiediuavansneduied uazlesiunainmunnaaigvesnsnedues naln
maiinufiseninadenandn Tassairauazandfvesmsnandag nspuIuNTs
Ufsenuuuilodeasilonay

Basic organic and organometallic chemical reactions used to synthesize and
modify petrochemicals and polymeric materials and protect against the degradation of
polymers. Reaction mechanisms affecting yield, structure, and properties of products.
Homogeneous and heterogeneous catalytic processes.

611204 AFnImeAinAanIaMIUAAININTZUIUNIAT 3(3-0-6)
(Mathematical Methods for Chemical Process Engineers)
FydsAunau : 511 105 upapaasmILAAINT 2
ﬂ’]‘JLLﬂ‘{j‘EIM’MN'Jﬂ’lﬂ‘i‘illﬂiuU'JUﬂ’ﬁLleLﬂ?J’J?JENﬂUﬂ’ﬁﬂ’]EJWIN'Ja weau Ty
BIUAY waENSEUIUNSAN AeRsMIMeRdinenans
Solutions of chemical process engineering problems related to mass,
energy, momentum transport and chemical processes using mathematical methods.

611205 QaunafERSHMSUIMmNINIEUIINSAT 2 3(3-0-6)
(Thermodynamics for Chemical Process Engineers N
AwlsAunieu : 611 201 guvwarnaRSEMIUIAININTTUIUMTAL 1

’i“’UUaﬂﬂUi“ﬂaUNULLUSVI‘MWQMﬂSSm@ﬂMﬂM spUURIAUTENO U UL ST
weAnysulal Lﬂuqﬂmm oL qm‘wwamamﬂmmiawma ﬂmﬁuumqmw‘wammmm
aunalo-veavaaInaumsaniue aunaufisenall  MIleTeingurnamansves
NFZUIUNTAN 9)

Ideal behavior systems of variable composition. Nonideal behavior systems
of variable composition. Phase equilibria. Solution thermodynamics. Thermodynamic
properties and vapor-liquid equilibrium from the equation of state. Chemical-reaction
equilibria. Thermodynamic analysis of processes.
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611206 MsANEWTIIUAL 2(2-0-4)

(Momentum Transfer)

AutsAunau : 611 202 NANUAZMIATUIUVNGIAINTTUNTZUIUMS

1l

aulveseslva vannsmenamanivesvesiva afingmanivesvediva ns
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\iewmemuazviengdalad

Properties of fluids. Principles of fluid mechanics. Fluid statics. Momentum
transfer of fluids. Dimensional analysis. Fluid flow in pipes. Pipes and flow-related
equipment design. Fundamental unit operations in processes including sedimentators,
mixers, and fluidized columns.

611 207 I@AUNaAERSIANUAZMIBRNWUUUYNTAl 3(3-0-6)
(Chemical Kinetics and Reactor Design)
Fvisdunau : 611 202 BENKAZNISATUIAVNSIAINITUNTZUIUMNS
vl
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wesfnsaifltlugpamvnssilonesiuaswedimed

Basic principles of chemical kinetics. Relationship between thermodynamics
and kinetics for chemical reactions. Relationship between chemical equations and
parameters affecting chemical reactions in reactors. Relationship between kinetics and
the reaction mechanism. Fundamentals of reactor design for the petrochemical and
polymer industries.

611211 vdniasdurasinenisweawes 2(2-0-4)
(Basic Principles of Polymer Science)
AudsAunau ;513 252 iafidwviad 2
39 611 203 ‘Uﬁﬁ?mmmuaﬂamnﬁuniumumimm

mMssuuntiavemediwes MSunte msmmwuﬂimaﬂaﬁuaawaaL:uai WUBY
wiluavaweslewillunedues ﬁﬂ']Wﬂ'J']lILUUNaﬂ NITALATETRTAY ﬂ’]‘éL‘UﬁEJUﬁﬂWU“
Weruieuvameines ﬂ’J’]ﬁJﬁlquﬁﬁBW]’]ﬂﬂﬁ\?ﬁﬁ’]ﬂlﬂaﬂﬁ uaranURvemedies

Classification  of  polymers.Polymer  nomenclatureMolecular — weight
determinations. Chemical bonding and stereochemistry in polymers. Crystallinity.
Solubility and solution. Thermal transition of polymers. Molecular structure and
property relationships of polymer.
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611212 msigatiendnunivaswaiues 1 2(2-0-4)

(Polymer Characterization )

AvdeAuneu : *611 211 wamummu%m’mmmiwaaLuas

. *gnaiGeundaunuld

msvmimiinlanamieweiiasiig 9 Ysgneusiensingivuaeanelgeie
Bmaeuazeilfed mstpnnuduesdlida MsAnALNBULALNNIUNG WazNTIAAIL
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Polymer molecular weight determination techniques including chemical
and radiochemical methods for end-group analysis, osmotic pressure measurement,
sedimentation and diffusion, and viscosity measurement. Determination of molecular
weight distribution and chemical heterogeneity including turbidimetric titration method
and gel permeation chromatography. Microstructural investigation including solubility,
determination of melting point and/or melting point range measurement, additive
separation and its quantitative determination, tacticity determination, total branching
determination, network density determination, and other special techniques.

611213 UjURNTINEIMIWeRes 1 1(0-3-0)
(Polymer Science Laboratory )
AdeAudau : 611 203 UjiseuaiilugaavinssunszuIunsiadl

* 611 212 Mafigalienanuaineames 1
* malﬁauwmunu‘lﬂ
miwmaawLﬂEmJ’eNﬂ“UUgﬂiEnLﬂuwuﬁﬂuiﬂuﬂﬁiﬂiULLmawaaLmai mamed
wesulduselevd msdaaswilulofioa ﬂ’1§‘1/|Wa[,ﬁﬁ’ﬁUiﬁVIﬁﬂ']EJﬂ’lii‘lﬂNaﬂ‘lj’] Msenwed
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Experiments related to basic chemistry for polymer modification. The
utilization of polymers. Synthesis of biodiesels. Purification by re-crystallization.
Polymer separation and characterization. Precipitation. Characterization of polymers by
density determination in mixed solvents. Characterization of polymers by flame tests.
Acid-base titration. Indicator selection. Precipitation ftitration. Applications for these
techniques in polymers. Back titration. Non-aqueous titration. Determination of
molecular weight of polymers.
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611221 woRwesfudwandou 3(3-0-6)

(Polymer with Enwronment)

ﬂ'.)']lliWUﬁ'mLﬂfJ’JﬂU NeAIBS NAERN 819 HARA BTINAER WAL NeReS
nwazder 'ﬂm‘wwadwmamﬂLLavEmﬂuadmmaam 138 DUAAEVDINANARNUAZEN N3
IAMIVEENAERANUALEI UWUIN NN HINeRIS 0L 1NANA 33 lnAanwediues wodlues
govamulilagsauni wedueidosamuldmstanw nansevuvemanafindosaaesie
Aumdoy

Basic knowledge in polymer, plastic and rubber. Plastic and rubber
products. Polymer from plants and animals. Problem of plastic and rubber on
environment. Degradation of plastic and rubber. Management on plastic and rubber
wastes. Guideline for worthwhile utilization of polymer. Recycling of polymers.
Environmentally degradable polymers. Biodegradable polymers. Effect of degraded
polymer on environment.

611 271 WANTUNIALNL 3(3-0-6)
(Renewable Energy)
Avisdunau : 513 252 afiduviad 2
30 611 203 Ufjiseaiilugaamnssunszurumaiall
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Definition of energy. Forms of energy and energy conversion. Overview of
energy consumption and environmental impact. Renewable energy resources. Solar
energy. Wind energy. Water energy. Geothermal energy. Biomass. Energy from
municipal waste. Energy conservation.

611 272 m33ansauwme 2(2-0-9)
(iInformation Literacy) .
rnudlafndewringatunsiansaumaLaznssuIunsITelaewdulunnig
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Solid understanding of information literacy and the research process with
emphasis on finding, evaluating, and using scholarly information; the effective use of
information for the issue or problem at hand; the ethical and legal framework related
to information use; and utilization of library discovery and other new emerging tools.
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611301 MsanawmANNSoU 2(2-0-4)
(Heat Transfer)
FuUeAunay ; 611 202 RANLAZANTATUIUNSIAINTTH
AsTUIUNSAS

wﬁﬂmsLLazﬂaiﬂﬁugﬂuéww%”UﬂTﬁa'wmmm%au MANANUTOULUUAS LAY
wuuliiawia mamnanuiou maudsdnrmieu avduiusvesnmsdgmenmdou s
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Basic principles and mechanisms for heat transfer. Steady-state and
unsteady-state heat conduction. Heat convection. Heat radiation. Heat transfer
correlations. Unit operations using principles of heat transfer including double-pipe
heat exchangers, shell-and-tube heat exchangers, condensers and evaporators.

611302 MIAUWNIA 3(3-0-6)
(Mass Transfer)
FuUeAunay ; 611 202 RENLAZNTATUIUNSIAINTTY
AsURNELAT

viniowy LLa~ﬂalﬂW‘u%’m“Uaﬂmiﬂ7EJL‘1/|1.na mMseeang MsnAduUsyans
ATUNS aumiauwuﬁ‘ummsmamma AMTagwsnaLUUAILazLuUllnl Asaewm
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ﬂ’liﬂauLLU‘Uﬁl’Ns] MIUINAWEDUNY NTANKEN NTVLATAY
Basic principles and mechanisms for mass transfer. Molecular mass transfer.
Determination of the diffusion coefficient. Differential equations for mass transfers.
Steady state and transient mass transfers. Convective mass transfer. Determination of
the convective mass transfer coefficient. Interphase mass transfer. Convective mass
transfer correlations. Design of separation processes and equipment related to
absorption, adsorption, extraction, various distillation techniques, membrane
separation, crystallization, and leaching.
611303 UjURANsAFINTIINSEUIUNSIAT 1 1(0-3-0)
(Chemical Process Engineering Laboratory )
AyieAunau : * 611 206 MIAENULLGY
* 611 301 MsEewANNTaU
* graiFeundounuld
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Experiments related to momentum transfer and heat transfer; fluid friction
loss, fluidization, pump characteristics, ball mil,  agitation and mixing, flow
measurement, filter press, heat exchanger, heat radiation, and air ducts.
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611304 UjUANsIMNIITINTEUIUNEIAN 2 1(0-3-0)

(Chemical Process Engineering Laboratory )

AutsAunau : * 611 302 NSENEWNIA

~ * oaiseundouriuld
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Experiments related to the content of mass transfer; liquid-liquid extraction,
solid-liquit extraction, distillation,  process simulation, tray drying, colling towers,
sedimentation, sedimentation in horizontal tanks, and process control.

611 305 wé’nua:msﬁﬂmmmﬁﬂfmssunszmumsl,ﬂﬁ%y'uga 3(3-0-6)
(Advanced Chemical Process Engineering Principles and Calculations)
Jyisduiau ;611 202 VANUAZMNIANLIAVNEIAINTTUNTTUUN SRS
maundamvnaimnssunssuaunselineafunsaeming wase sy

waznITUIUNSIATIA IS NI RALAAmERS
Solutions to chemical process engineering problems related to mass,

energy, momentum transport and chemical processes using mathematical methods.

611 306 Lﬂ'%'mﬁaimﬁumu’luammwnﬁunizmumimﬁ 3(3-0-6)
(Basic Measurlng Instruments in Chemlcal Process Industries)
FyrUeAUnow : 618 120 'sﬁmﬁu‘lﬂﬂmumu
AN NWAE meLaﬂJaﬁnnmaﬂmiaammﬂﬂ*ﬂuamaWﬂﬁmﬁumumﬁmm

Lﬂsamamammu ANUAU mﬂma m’msuu ﬂ’l’]ll‘l/mﬂ ﬂ’lSLﬂﬁE]‘LWl AU TTAU WA

ﬂ’J’WiLILﬂiEJﬁ U39 tazusela 'Ni]ﬂWﬂ’]LLaJNi]i‘UEﬂBﬁﬁU‘EU’]mWI‘UTJNﬂ‘UWJ‘JUS
Characteristics, types and limits to measuring instruments used in chemical

process industries. Measuring instruments for temperature, pressure, flow, humidity,
viscosity, movement, position, level, mass, strain, force, and torque. Electric circuits and
amplifier circuits used in conjunction with sensors.
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611 311 msigaiendnunivamedwes 2 3(3-0-6)
(Polymer Characterization II)
A UeAuney : * 611 211 vdnipsduvesinemswodiues
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Polymer characterization using microscopic techniques including optical,
scanning and transmission electron microscopy. Diffraction techniques including X-ray
diffraction, electron diffraction, and neutron diffraction.  Spectroscopic techniques
including ultraviolet-visible, infrared/Raman, nuclear magnetic resonance and electron
spinning resonance spectroscopy. Thermal analysis techniques including differential
scanning calorimetry, differential thermal analysis, and thermogravimetric analysis.
Mechanical testing methods.

611312 U{URNTINEIMIWeRIes 2 1(0-3-0)

(Polymer Science Laboratory 1)

FyrdeAunou : * 611 314 Myduasinedwes

* graseuniounuld
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Polymer synthesis with step-growth and chain-growth polymerizations.
Polymerization techniques in both homogeneous and heterogeneous systems.
Polymer characterization techniques including infrared spectroscopy, ultraviolet
spectroscopy. Thermal analysis of polymers with differential scanning calorimetry and
thermogravimetric analysis. Molecular weight determination by viscosity measurement.
Behavior of polymers under tension.
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611 313 @TANLATWANERN 2(2-0-4)

(Plastic Additives) .

Fvisdunau : 611 211 waniiasfurasivienIswadmes
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Principles of polymer mixing in solid-solid, solid-liquid and liquid-liquid
systems.  Principles of continuing and discontinuing mixing processes. Homogeneous
and heterogeneous mixing. Plastic additives including antioxidants, metal deactivators,
light stabilizers, heat stabilizers, plasticizers, processing aids, impact modifiers, fillers and
reinforcing agents, thermoplastic pigments, fire retardants, and antistatic agents.
Selection of plastic additives.

611 314 msdannzvinediues 3(3-0-6)

(Polymer Synthesis) .

Jdedutiou 611 211 vdniUesiuvesinenmIwediues
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Polymer synthesis of both step-growth and chain-growth polymerization.
Mechanisms and kinetics of polymerization. Factors affecting polymerization reactions.
Ring-opening  polymerization. ~ Coordination  polymerization.  Group-transfer
polymerization. Metathesis polymerization. Copolymerization. Synthesis of important
commercial polymers. Chemical reactions of polymers.
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(Introduction to Biopolymers)
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Definition.  Biobased and biodegradable polymers. Classification  of
biopolymers.  Preparation, properties, and applications of various biopolymers.
Biodegradation and factors affecting biodegradation. Tests and standards for
biodegradable polymers.
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611316 FaneaamednsiuuTuvamoduesidosiu 2(2-0-4)

(Introduction to Polymer Nanocomposites)

AydeAuniou : 611 341 sulinvanedies .
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History of nanotechnology. Introduction to chemistry and physics related to
nanoscience and nanotechnology. Nanomaterials, and polymer nanocomposites.
Preparation, characterization, properties, and applications of polymer/layered silicate
and polymer/carbon nanotube nanocomposites.

611 317 weluladmswasuudwazivaglaa 2(2-0-9)
(Starch and Cellulose Conversion Technology)
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Sources of starch and cellulose. Chemical compositions and properties.
Chemical modification of starch and cellulose. Industrial applications of starch and
cellulosic products.
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(Rheology and Polymer Processing)
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Relationship of physical, thermal, and rheological properties to the behavior
of polymeric materials during processing. Basic polymer processes including extrusion,
blown film extrusion, extrusion blow molding, injection, injection blow molding,
injection  stretch  blow molding, compression, calendering, reinforcement with
reinforcing agents, and foaming.  Effects of processing conditions on properties of
plastic products. Plastic recycling. Engineering design for reducing plastic waste.
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611 322 ﬂgUﬂmsnsvmumwusﬂLLawwﬂaauwaauuas 1(0-3-0)
(Polymer Processing and Testing Laboratory)
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Various polymer processing techniques including injection molding,
extrusion, compression, rubber compounding, injection blow molding, extrusion blown
film, thermoforming, and fiber spinning. Density determination. Tensile properties.
Impact properties. Thermal properties. Melt flow index. Thermal degradation. Effects
of processing conditions on plastic properties. Reinforcement.

611323 weduesthividesiu 2(2-0-4)
(Introduction to Conducting Polymers)
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Basic principles of electrical conduction. Electrical conduction of polymers.
Structure and classification. Polymerization of conducting polymers. Applications of
conducting polymers. Case studies of current research in conducting polymers.

611 331 weluladidulouazdee 2(2-0-4)

(Fiber and Textile Technology)
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Fundamentals of fibers. Chemical and physical properties of fibers. Basic
knowledge of textile technologies including yarn spinning, fabric formation, coloration
of textiles, finishing processes and textile testing.
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611 332 wliuazmalulagvasend 2(2-0-4)

(Rubber Chemistry and Technology)
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Basic knowledges of natural rubber and synthetic rubber. Synthesis of
rubber. Chemical structure and chemical properties. Additives for rubber. Rubber
mixing and rubber compounding. Rubber processing. Rubber vulcanization. Rubber
compound and rubber vulcanizate testing. Rubber technology. Some important rubber
products.

611 341 duiRvoswoRle; 3(3-0-6)
(Propertles of Polymers)
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Crystallization.  Crystallization  kinetics. ~ Crystalline and ~ amorphous
morphology. Thermal influence on crystalline and amorphous and mechanical
properties. Elastic property of polymer. Linear viscoelastic properties of polymer.
General models for viscoelastic material behavior interpretation. Creep and stress
relaxation. Dynamic mechanical property. Time-temperature superposition. Failure
behavior of polymers. Electrical property of polymers. Diffusion property of polymers.
Optical and chemical properties of polymers. Other properties.
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611 342 ﬂaaaaaﬁLLaxﬁuﬁfaszwmi'gmﬁ 3(3-0-6)
(Colloids and Interfaces)
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Basic principles of colloids and interfaces. Colloid formation and its kinetics.
Factors affecting colloid distribution including suspension, emulsion, surface tension,
and stability of colloidal systems. Properties of colloids including surface electrostatics,
surface phenomena, and electro-kinetics. Applications in the petrochemical and
polymer industries.

611343 Yagdwiumeluladwdsnuuazdanden 3(3-0-6)
(Materials for Energy and Environmental Technologies)
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The role of materials for energy and environmental approaches. Energy-

saving materials. Selection of materials for their hish performance applications. Types

and properties of materials used in fuel cells, batteries, solar cells, electrolyte
membranes, and hydrogen storage materials.

611 351 gaawnssuitlinszuaumsiedl 1 3(3-0-6)
(Chemical Process Industries )
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Chemical processes used to produce chemical products in various kinds of
industries including the agrochemical industry, perfume industry, fat and oil industry,
soap and detergent industry, sugar and starch industries, fermentation industry, pulp
and paper industry, plastic industry, synthetic fiber and film formation industries,
rubber industry, surface-coating industry, paint industry and pharmaceutical industry.
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611 352 geaminsauitlénszurumaedl 2 3(3-0-6)
(Chemical Process Industries If)
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Chemical processes for producing fuel gases, industrial gases, and industrial

carbon. Electrolytic industry. Inorganic acid industry. Chlor-alkali industries. NPK
industries. Explosive materials used in industries. Photographic products industry.

611353 ipllvaINIEUIMM AU ATeN 3(3-0-6)
(Chemistry of Catalytic Processes)
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Fundamental aspects of homogeneous and heterogeneous catalysts.
Diffusion and adsorption. Catalyst preparation and characterization. Kinetics of catalytic
reaction. Catalytic processes in oil-refining, chemical, and petrochemical industries.

Zeolite catalysis. Photocatalysis. Case studies of current research in catalytic processes.

611361 Mm3IansANUUasaiElugnaNTIU 3(3-0-6)
(Safety Management in Industries) _
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Cla55|f cation and causes of acodents related to flammable materials, chemical

explosions, boilers and high pressure systems, very high or very low temperature systems,
electrical devices, mechanical machines, multiple layers protection to prevent accidents
and chemical handling and storage. Safety analysis and safety precautions. Safety
procedures in case of accident. Accident monitoring and reporting.  Safety laws. Safety
standards and responsibility of factories in regard to accidents. Safety management in
industry.
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611 371 \AligAsNTIU 2(2-0-4)
(Industrial Chemistry)
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Basic knowledge of chemical process industries including the fertilizer
industry, herbicide and insecticide industry, soap and detergent industry, and color-
and surface-coating industry.  Important chemical reactions in chemical process
industries.  Processes for producing important chemicals. Basic knowledge of unit
operations in chemical processes. Industrial chemical research and development.
Patents. Management and marketing in chemical process industries.

611 372 waluladnszuaunsiall 3(3-0-6)
(Chemical Process Technology)
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Structure of the chemical industry. Processes in the oil refinery. Production
of lower alkenes and synthetic gas. Bulk chemicals and synthetic fuels derived from
synthetic gas.  Inorganic bulk chemicals. Homogeneous catalysis. Heterogeneous
catalysis. Fine chemicals. Polymerization processes. Process development.
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611 373 msEnnulugasmnssy 1(iviendn 240 Hl)
(Industrial Training)
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Training program in a factory or company related to petrochemical, polymer
or chemical engineering for at least 240 hours. In-class presentations and submission of
industrial training reports.

611 401 msAnseilaesuloudsliwinavlugnamnssu 3(3-0-6)
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(Numerical Method Analysis in Chemical Process Industries)
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Numerical approximations.  Integration.  Differentiation.  Error analysis.
Least-square method. Solution methods for linear and nonlinear algebraic equations.
Solution of simultaneous algebraic equations. Determination of inversed matrices.
Solution of n-th order differential equations. Optimization. Applications of numerical
method analysis including determination of equations from experimental data, solving
problems in the production processes for polymer products.

611402 walulagUlnsideu 3(3-0-6)
(Petroleum Technology)
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History of the petroleum industry. Petroleum formation.  Exploration and
manufacturing of crude oil. Processes in the production of formulated oil from crude oil. Oit
quality testing. Calculation methods related to petroleum quality. Petroleum products.
Separation processes in the petroleum industry. Chemical processes for the improvement of

petroleum product quality.
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611 403 UjuAnmaAlulagUlnsiden 1(0-3-0)
(Petroleum Technology Laboratory)
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Experiments related to the content of 611 402 Petroleum Technology.

611411 weARIANTIOULE 3(3-0-6)
(High Performance Polymers)
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Various types of high performance polymers. Synthesis and fabrication
techniques and aspects of applications for various types of high performance
polymers.

611 412 msUszendldaauiaweslunuiamnsuisag 3(2-2-5)
(Computer Applications in Materials Engineering)
AdsAuniou @ 611 207 sauwamansiadiuvasmsaanuuuufnsnl

611 321 ’3'VlEJ'lﬂiwLLﬁLLauﬂiuU"J‘Llﬂqi‘U‘LliﬂWE]aL&J'ili

Maﬂ‘W‘u%Wu‘UENﬂEJlIW’JLﬁai LUUIEBIMNAEAAERS ﬂ’]iﬂi“&]ﬂﬁ]ﬂﬁﬂ’]i‘ﬂ’]ﬂ
ﬂm(ﬂﬂ’]ﬁC‘ﬁL‘WE]ﬁ]’m@ﬂﬂiuUUUﬂWiUUﬂBMWUL@@ii’J&JﬂQﬂﬁ‘\ﬂaﬁlﬂfﬂimﬁﬂz;]ﬂiiﬂl,mﬂumiaﬂ
Ufjnsal MseanwuunIEUIUNIaAilngedelUsuNTIABLT MBS M3TADINUUFU
wanadn mIsenuuurdndusinenanlaglinouiiames nsussyndligndeyauaessuy
Jamsgudeyalugranvinssunedises

Basic principles of computersMathematical models.Applications  of
mathematical equations using a computer to simulate processes including simulation
of chemical reactions in reactors. Chemical process design by using computer software.
Plastic process simulation. Plastic product design using the computer. Applications of
database and information management systems in the polymer industry.
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(Comp05|te Materials)
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Basic principles of materlals reinforcement for proper mechanical and
physical properties. Types of reinforcing materials. Types of matrices. Polymeric
composites reinforced with fibers.  Structures of polymeric composites.  Prediction of
composite material properties. Factors affecting strength and fatigue.  Manufacturing
of composites.
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611 414 Weituusanadmes 2(2-0-4)
(Functional Polymers) .
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Synthesis, characterization, properties, and applications of functional

polymers.

611 415 ussinUDu 3(3-0-6)
(Introduction to Packaging)
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Functions and roles of packaging materials in industrial applications. Types
and properties of packaging materials including glass, metal, paper, and plastics.
Principles of package design and development. Critical analysis of packaging forms.
Production of packaging material. Fundamental processes for packaging and sealing.
Problems and current technology in packaging and packaging materials.

611416 Wandwodwesilasiu 3(3-0-6)

(Introduction to Polymer Physics)
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Conformation and molecular dimensions of polymer chains in solutions,
melts, blends, and block copolymers. Examination of the structure of glassy, crystalline
and rubbery elastic states of polymers. thermodynamics of polymer solutions and
blends. Crystallization. Liquid crystallinity.

611 417 nsuAnFaNBveIWaRmDTuAzNIYInWinaAwes 2(2-0-4)
wihesloiu
(Introduction to Polymer Degradation and Stabilization)
Avsnunay : 611 314 MIAUATRVINDAWDS
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Principles of degradation of various polymers including factors, mechanisms,
and degradative prevention methods for various polymers.



207

611 421 walula@msaawanadn 2(2-0-4)
(InJect|on Molding Technology)
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Conventional and advanced injection-molding machinery. Elements of
injection mold. Injection cycle. Process monitoring and control. Relationship between
filling and orientation. Relationship between holding and shrinkage. Relationship
between cooling and stress distribution in products. Relationships between process
parameters and molded product properties. Process condition set-up and
troubleshooting. Part defects and troubleshooting.

611422 Anenmssazmalulagmanfouia 2(2-0-4)
(Coating Science and Technology)
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Types synthesis and of polymer coatings. Surface preparation and
modification. Application methods for coatings. Various properties of coatings and
methods for characterizing coatings. Current applications of coating. New technology
for coating.

611423  weliladmadouuiuuazn 2(2-0-4)

(Adhesion and Adhesives Technology)
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Mechanical properties of materials related to adhesion. Mechanical tests of
adhesive bond performance. Basics of intermolecular forces. Relationship between
surface science and adhesion science. Surface preparation of adherends for adhesive
bonding. Structural adhesives. Elastomer-based adhesives. Thermoplastic adhesives.
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611 424 woAWRITINMUWNG 2(2-0-4)

(Biomedical Polymers)
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Polymeric scaffolds for tissue engineering. Polymeric drug delivery systems.
Hydrogels in cell encapsulation and tissue engineering. Biodegrading polymers for drug
delivery systems. Polymers as replacement materials for heart valves and arteries.
Ultra high molecular weight polyethylene (UHMWPE) in joint replacement. Polymers in
biosensors. Tissue engineering using natural polymers.

611425 welulaBmstugulassadwssiuulusasms 3(3-0-6)
Uszgna g lugeannssutinsiaiiuazwedues
(Nanostructure Fabrication Technology and Applications in
Petrochemical and Polymer Industries)
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Fundamentals of synthesis and fabrication technologies for nano-scale
materials  including  vapor  deposition,  electrodeposition,  electrospinning,
electropolymerization, thermal spray, coprecipitation, solid-state reaction, sol-gel
synthesis, hydrothermal synthesis, nanolithography, and molecular self-assembling
methods. Applications in the petrochemical and polymer industries.

611 431 walulagvesens 2(2-0-4)
(Rubber Technology)
Fisduniau : 611 211 néniasduvedinenmsneawes
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Rubber elasticity. Rubber formulation. Rubber composites. Rubber blends.
Cellular rubber. Rubber recycling.
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611 432 pliduaznsing 2(2-0-4)
(Color Chemistry and Measurement)
FydeAuney @ 513 250 wiiduvisd
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Basic principles of color technology. Selection, classification and applications
of dyes. Science of color measurement. Instruments for color measurement and color
deviations.

611 433 walulagnsdauduaznmsnun 3(3-0-6)
(Dyeing and Printing Technology)
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Types and properties of dyes, pigments, and auxiliaries. Dyeing properties.
Machinery and processes for dyeing. Water preparation for dyeing industry. Evaluation
of colorfastness. Printing technology for fabrics. Machinery for printing fabrics. New
developments in dyeing and printing technology .

611 451 nszuIumsialllugaamnssatlasiadl 3(3-0-6)
(Chemical Processes in Petrochemical Industries)
Jywiedutiey : 513 250 adiBuviEe
L) 513 252 \pdiauvid 2
w3 611 203 ﬂg‘jﬁ‘%mmmuaﬂmwnssuniumumsmu

Iﬂﬁ\‘iﬁ%’]\‘iLLﬁuﬂ?iﬁWﬂ’]’Uaﬁaﬂﬂ?%ﬂiimﬂiﬁ]ﬂﬂm unasssHRlaz TRy i
mammmmmmiwuaumiwumwmﬂmamsuwammﬂamﬂuumaﬁmm Lmaaamsw
wavansiadinng 9 Wiﬂﬁ]’?ﬂl,l,ﬂﬂﬁﬂmi’]u% auwusmamamau IW‘J‘W?IH U'JVIWIW@ULL&uU'JVIUﬁ
NSHARULTY IWQE]ULLGUVL‘UGUE ’ﬁ']’iﬂi@ﬁLﬂiJf\]']ﬂVI’iWFJ']ﬂiVIﬁ‘S'N?JUIMEJI@

Structure of and developments in the petrochemical industry. Natural gas
and crude oil. Types of raw materials and basic processes for producing olefins and
aromatics. Synthesized gas and chemicals derived from synthesized gas. Derivatives of
ethylene, propylene, butadiene, and butenes, benzene, toluene, and xylenes.
Petrochemicals from renewable resources.
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611 452 NTPANKUUNTZUIUNSIANILAZISHTY 3(3-0-6)

(Chemical Process and Plant Design)

FyieAunau * 611 301 MIAEWANNTOUY
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Applications of chemical process engineering principles for the analysis and
design of manufacturing processes in the chemical and petrochemical industries.
Equipment design for manufacturing processes. Economic considerations in plant
design.

611 453 madenTanuazNTERNLUUENIAINTIY 3(3-0-6)
(MaterlaB Selectlon and Engineering Design)
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Principles and product design concepts developed from engineering
mechanics, material properties, and processing considerations which affect the design
and modification of product shape and structure in order to perform functions as
required. Materials selection based on functions of the product designed, material
properties, and economic considerations.

611 454 ATTUIMSHEN 3(3-0-6)
(Separation Processes)
FudUsAunay : 611 302 M3aBWUIG
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Separation methods using physical properties of substances. Phase
equilibrium.  Distillation process. Absorption. Dehumidification. Solvent extraction.
Leaching. Drying. lon exchange. Selection of separation methods.
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611 455 Waf@EASYBINIEUIUNSWAENSAIUANTLY 3(3-0-6)
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(Process Dynamics and Control in Chemical Process Industries)
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Chemical process analysis. Basics of measurement and process control.
Mathematical models of process. Control system components. Laplace
transformations and transfer functions. Dynamics of the n-order process. Control
system design. Feedforward and feedback control systems. PID controller and the
tuning technique. Frequency response analysis.  Digital control systems. Z-
transformations. Advanced control systems.

611 456 NNSPBNLUULATNNTINABILUANN 3(2-2-5)
(Mold DeS|gn and Simulation)
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Engineering principles related to mold design including heat transfer in
molding and rheological properties of polymer melts. Fundamental concepts of mold
design with an emphasis on production processes and costs. Material selection and
assembly. Mold design with Computer-Aided Design (CAD). Engineering analysis using
computer simulation with  Computer-Aided Engineering (CAE). Mold-making  using
Computer-Aided Manufacturing (CAM) including milling machines, grinding machines,
and wire cutting. Mold maintenance.
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611 457 mseenuuUNnadmsuaUnsallunszuIumsall 3(3-0-6)

(Mechanical Design for Chemical Process Equipment)
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Pressure vessel codes and standards. Fundamental principles and equations
for design. General design considerations for pressure vessels. The design of thin-walled
vessels under internal pressure. Compensation for openings and branches. Design of
vessels subject to external pressure. Design of vessels subject to combined loading.
Design of vessel support, bolt-flanged joints, heat-exchanger tube plates and welded-
joint design. Fatigue assessment of vessels. Pressure tests. High-pressure vessels. Liquid
storage tanks. Mechanical design of centrifuges.

611 461 meuszendldanuinzlunazadfdmsu 3(3-0-6)

AFINTNTTUATSLAL

(Applications of Probability and Statistics for

Chemical Process Engineers)
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Probability theory. Expectations. Probability distributions. Regression analysis.
Analysis of variance. Moving average forecasting and exponential smoothing forecasting.
Statistical inference in  chemical process industry applications. Analysis of the
relationship between factors in industrial systems and human-machine correlation.
Statistical analysis and design of industrial control systems emphasizing the application
of advanced mathematical models. Basic design of experiment and analysis. Analysis
of variance.
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611462 ATHIAANSIAINTTULAZNITIATIEALATINT 3(3-0-6)
(Engineering Economics and Project Analysis)
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Basic concepts in economics. Project management analysis in the chemical

and petrochemical industries. Cost concept. Calculation of interest. Value depreciation

and taxation. Break-even analysis. Evaluation of replacement costs. Finance and capital
investment. Risk and uncertainty. Making decisions and selecting appropriate projects.

611 463 MIAIRRIANHAMIIAMTUDAENNTT 3(3-0-6)

NTTUIUMSAT

(Crganization and Management in Chemical Process Industries)
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General organizational structures. Organization management  including
planning, production control, plant design, human resources, and public relations
management. Marketing management and financial management in industry.
Psychology and motivation in the workplace.

611 464 NIFUIMNININAIN 3(3-0-6)

(Marketing Management)
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Critical role of marketing in organizational performance. Adapting marketing
to the new economy. Retention of customer appreciation and satisfaction. Market-
oriented strategic planning. Marketing processes and plans. Gathering information and
measuring market demand. Surveying the marketing environment. Analyzing the
consumer market and customer buying behavior. Dealing with competition. Identifying
market segment and selecting target markets. Positioning the product through the
product life cycle. Developing new petrochemical and polymeric products. Marketing
product lines and brands. Designing pricing strategies and programs. Managing
marketing channels. Managing integrated marketing communications. Managing
advertising, sales promotion, and public relations.
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611 471 msAnwlsuaasunss  1(0-3-0)

(Industrial Plant Studies)
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Field trips to industrial factories related to petrochemical and polymers to
gain practical knowledge and experience.

Flied trips required.

611 472 Wowdsmasnsilud 3(3-0-6)

(Fuel and Combustion)
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The origin and occurrence of crude oil, natural gas, and coal. The operations
of a petroleum refining complex including primary distillation, catalytic cracking,
reforming, hydrocracking, alkylation, and isomerisation. Uses of refinery products.
Classification of coal and analysis methods. Coal carbonization and gasification.
Alternative fuels from natural polymers. Introduction to combustion calculations
including  stoichiometric and excess air. Incomplete combustion. Environmental
problems related to fossil fuels. The Rankine, Joule and Otto thermodynamic cycles.

611 473 Gasamwzmdlanafiuazmaluladnedwes 1 2(2-0-4)
(Selected Topics in Petrochemistry and Polymer Technology 1)
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walulagwedwes
Interesting current and/or new development topics in petrochemistry and
polymer technology.
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611 474 GowawwemdlnsniuasmelulaBnedwes 2 2(2-0-4)
(Selected Topics in Petrochemistry and Polymer Technology 1)
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waluladwedwes Tnedillonnlddiiuseien 611 473 Feaaniznadllnaiuag
walula8wedies 1
Interesting current and/or new development topics in petrochemistry and
polymer technology. Not the same content as that described in 611 473 Selected
Topics in Petrochemistry and Polymer Technology .

611 475 Baswammzmdlanefiuazmaluladnedwes 3 2(2-0-4)
(Selected Topics in Petrochemistry and Polymer Technology IlI)
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Interesting current and/or new development topics in petrochemistry and
polymer technology. Not the same content as that described in 611 473 Selected
Topics in Petrochemistry and Polymer Technology | and 611 474 Selected Topics in
Petrochemistry and Polymer Technology |I.

611481 |ATHFANANSIIND 2(2-0-4)

(Busmess Economlcs)
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Basic concepts of microeconomics and macroeconomics as tools for
business decision-making and for determination of business policy. Analysis of demand
and supply. Production and costs. Market structure and market analysis. Monetary and
fiscal policy affecting the business sector.

611482 msuffuszneumsuazmsisudugsia 2(2-0-4)
(Entrepreneurshlp and Venture Inltlatlon)
ﬂ']’i’)Lﬂ’i']uﬁi@ﬂ']ﬁﬂ'ﬁﬁ’iﬂ‘\]LLﬁuﬂWi’lLﬂi'\zﬂﬁﬂ’nuﬂﬁLLﬁUﬂﬁUU ﬂﬁﬂamﬂﬁiﬂ‘{l n13

‘hﬁJ’s‘NY]U ﬂaEﬂlﬁﬂ’]‘JLﬁUﬁﬁqiﬂ’\] %iWEJﬁUVlN{]QJiyﬂ ﬂ'ﬁ'JLﬂ’i']u‘ViLLaJLﬂiﬂ‘NLLMﬁGNUVJ‘UVI

Fududmiunsdarhugsileanzgsiaunadnuazananais (eadud) msdans

gsnavRdn
Analysis of business opportunities and competition situations. Starting up a

business. Joint ventures. Strategies for entering into business. Intellectual property.

Analyzing and obtaining financial resources as required for a business plan, emphasizing

small and medium-sized enterprises (SMEs). Small business management.
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611491 duuun 1(1-0-2)
($eminar) .
Rouly : UnANNTUTN 4 uazlnennuBugaNYRINIAIBIINGINTS
WATAAINTTAIEN

aumuﬂummawmau‘l,ﬂslummamamﬂsiuuimimu wanadin o9 e n @
Ia'vw L9313 ﬂﬁ W@aLﬁJaiﬁﬂﬂﬁiSﬁJ“m(ﬂLLa ADUNDANA ’e)‘V]‘lJi”“UﬁJa’]f\]’]iEJLLa”uﬂﬂ vl
aWP’LUHULiHUIUiWHUTWﬁNMUWU

Seminar on articles on interesting topics in the fields of petrochemicals,
plastics, rubbers, textiles, adhesives, paints, metals, ceramics, natural polymers and
composites. Participants give a presentation on the article to an audience comprised of
department staff and students registered for this course.

611492 Tassruddgauauusidmivtindnuitlased 1 1(0-3-0)
(Directed Research Project for Petrochemistry Students )
Rouly : UnAnuauUn 4 wazlneANuBueaNYBINIAIBINBINTIAL
Aensayisng
sedviifanaiiu s wie U ‘
denieldy Aunindeyamddrmuasnamiidenineinisnaueinrieu
Tuanvialigeamnssy Ulasiell wedwesuwaranu e tes MINUNWNATY Weu
TAsesneidde  Uiauslasessnuide
Selection of research topicliterature review in the chemical industry,
petrochemicals, polymers, and other related disciplines. Planning the research.
Research proposal writing. Presentation of the research proposal.

611 493 IassnuiddemuAuzindmsutnanetlnsed 2 2(0-6-0)

(Directed Research Project for Petrochemistry Students If)

A UIAUnaY : 611 492 assuAdemuAUziNdmMsULnAne

. Ulasiadl 1

Houlv : fasld s Tusein 611 492 Tassedsenuauusii

dwmSutindnwtlasiad 1

pflunsirnuidennulasessnuidenlaaueliudlusned e 611 492
Tassddesuawuzrdmsudnfnw Ulesedl 1 W@eusiganunan1sive deaue
NaNIIY azaaulniaisianmenIsiNSaauYBINAIY

Conducting a research project according to the research proposal submitted
for 611 492 Directed Research Project for Petrochemistry Students I. Research report
writing. Research presentation and oral examination by a departmental examination
committee.
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A9 U1 VIEVITINALU AT 81NS
nangnsuTuUse w.A. 2560

612 101 s nAaUNswazNIUsERNG lumalulagenms 1(0-3-0)
(Root of Silpakorn and the Application in Food Technology)
rrmdunvesmminerdefaling Use iR msiduTin wasnanuves

mans191358fad Wsees dndnualveamivendefauns Aauzuaznisad1eassn ngug

AauziUoeiu m3ussynanguimeauziiasdunnlilunmsasiassAmeitunalulad

91913
History of Silpakorn University. Autobiography, living and works of Professor

Silpa Bhirasri. Identity of Silpakorn University. Art and creativity. Elementary art theory.

Applications of elementary art for food technology creativity.

612102 MIRAMIINGAUNNNBNEATEMTUGAENNTINBINS 2(2-0-9)

(Agricultural Raw Material Management for Food Industry)

Jseinnuay ﬁll‘UWUEN’JGlﬂﬁUV!’Nﬂ'ﬁLﬂ‘Hﬁliﬂ’Mi‘UE]G]ﬁ’ﬁ/iﬂiillﬁ]ﬂ‘ﬁ’]i N9
L‘UaEJULL‘lJa\‘m’WEJMaQﬂWiLﬂULﬂEJ'J‘UENNﬂ waldd LLﬁwﬁﬂJ“lﬂ(ﬂ mmJa&JmLanmmimadlu
ledns madsuuanednfihmevdimsdu mafiudnm MIIANITHATNITATUAL
AMAININAUNIINTNYATEIMTURREMNTINDIMNS miLLUigUmmsLLaumi‘WGu‘m
AR TagAuINENYes NMsUseliunuawmeinulstamduiavesingAune
ATNUAT

Types and properties of agricultural raw materials for food industry. Post
harvest changes of vegetables, fruits and cereals. Postmortem changes in meat. Post
harvest changes of aquatic animals. Storage, management and quality control of
agricultural raw materials for food industry. Food processing and product development
from agricultural raw materials. Sensory evaluation of agricultural raw materials.

612103 F/nvnendiarmansamiumalulagans 3(3-0-6)

(Mathematics Methods for Food Technology)

nsmlvesiladdu Usiusuaznisussynddmiumealulagenms wisnduay
Faimun MINNARAETeENM ST eURUSTMaveyius ol TBMIMHARASITR 1Y
YoM sdseyiusalyuareyiusdey

Graphs of functions. Integrals and their applications for food technology.
Matrices and determinants. Solutions of ordinary and partial differential equations.
Numerical solution methods for ordinary and partial differential equations.
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612201 ahRdgmSumAlLlataNS 3(2-2-5)

(Statistics for Food Technology)

vaefauminendu mawsnuesemuizdu Ussnnsuasnsduiieg g
myiawiliigdiunanuaranuulsuniuresdeya nsussnuAIMNERR Nsvagdeu
AuuRgIU NIIRELNIYIAaRLaY TR zRYeyaleeldlusunsuduieg Udmsy
wielulagenns

Probability theory. Probability distribution. Population and sampling. Central
tendency and variation of data measurement. Statistical estimation. Hypothesis testing.
Experimental design and data analysis using software packages for food technology.

612212 982NN NS 3(3-0-6)

(Food Microbiology)

ArdeAunau : 518 201 9a¥23neialy

518 202 Ugumms@amqwmwﬂu

a]aumwummmﬂaﬂuamamﬂiimmmi miﬂumawuawauma nsdende
“UENE)’]W]?IG]EJR}@UVI?EJ Maﬂmiauaummswamwuﬁmﬁ]auwsa qaumwmummﬂmﬂm
Tsnewnadufiy MsmuALAuNeIMSNIATIIveT Mnsdeuduvidluems

Significance of microorganisms in the food industry. Microbial contamination.
Microbial food spoilage. Principle of food preservation related to microorganisms. Food
poisoning microorganisms. Quality control of microorganisms in food. Examination of
microorganisms in food.

612 213 UjURAN9atIne e g 1(0-3-0)
(Food Microbiology Laboratory)
deduniou : *612 212 9aYIING WIS

o renalsuniouiuld

nmavaaeduileviduiusiuin 612 212 9a¥7Inemeemns
fnsAnyuenanIud
Experiments related to topics in 612 212 Food Microbiology.
Field trips required.

612230 AfINTINBIMNS 1 3(3-0-6)

(Food Engineering 1) '

ArdeAunau : 514 101 Wandvalu 1

511 101 uAaAEE 1

FEUUNUILTANISIAINTINBINS ﬂmamummqmamw‘uaqmms amwwa'm
mamﬁmmmu amamammawwawm ﬂamamﬁuaﬂma ﬂ’ﬁﬂ’]&JW]ﬂ']’]iﬁE]u MINBLYINIE
13 ﬂﬁm@fnmau ﬂ’]iLL‘ULEJ’e'JﬂLL‘lN@’m’]ﬁ LLNUﬂ’lWl‘?IIﬂﬁL@JGﬁﬂﬁ ﬂ’]ﬁV]’]LL‘WQEJ’]‘WIﬁ uazuilog
UfjiRmseswiu

Unit measurements in food engineering. Physical properties of food. Basic
concept in thermodynamics. Mass and energy balance. Fluid mechanics. Heat transfer.
Mass transfer. Refrigeration. Food freezing. Psychrometric chart. Food dehydration.
Introduction to unit operations.
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612 251 lnwumansmeemns 2(2-0-9)

(Food Nutrition) .

Jdsdunou : 513 340 FuATNUFIU )

ansems lwons InlaadireauazunuInaedun I NUgILMlABUINTUO
uyud Wnsunsnaemwstisvesnu Invunsdmiutnim anunisaiaulnsinisves
Usenellng amegymlasunns masuansemsuasndndasiatuewns luledn uavlus
Tuledin Tsagiwiewns amnlnwunis

Nutrients, dietary fibers, phytochemicals and functions on health. Basic
human nutrition. Nutrition throughout the human life cycle. Athlete nutrition. Situation
of nutriton in Thailand. Malnutrition. Food fortification and dietary supplements.
Prebiotics and probiotics. Food allergy. Nutrition labeling.

612 252 pdlnauazMsIaTzi 1 2(2-0-4)
(Food Chemistry and Analysis 1)
AutisAuniou : 513 231 1afiAATzd 1
o lassahonaedl aud® werunuvmesesdussneumaaiiluewns Ussneu
se 1 Tusiu mslulawnsm G0 wwulesl Ieniiuasindieus msliesgiesAuseneumaedl
Tuevns niAsulUameserUsEneunaalluemslan s uIun1suLUs ULaEN1S
Wusnwn
Chemical structures, properties and roles of chemical components in
food including water, protein, carbohydrate, lipid, enzyme, vitamin and mineral.
Analysis of chemical components in food. Changes of chemical components in food
after processing and storage.
612 253 UjUAMsAlawnsWaTIATIE 1 1(0-3-0)
(Food Chemistry and Analysis Laboratory )
FynisAunau : *612 252 IAdlavnauazMIIaTzd 1
o renaGsuniouiuld
nsveaedluilomAduRus A 612 252 Wnllemsuasmyiasedt 1
Experiments related to topics in 612 252 Food Chemistry and Analysis |.

612 262 nsaIsuUszURIWNST 1 3(3-0-6)
(Food Processing 1)
Indeduniou : 612 102 A15IANTITTIAQAUNIINITNYATANTU
QAEMNTINOMNS

drunanilivsussenns mswBeniagfivdmsunsudssy FBmwan wdnms
wusguame miLLiJjg‘tJ@h&Jmm%@u msviwis nsudienuds msaieded mandnaea
AUURLAZNITINNTUE T URETMNTILDINT

Food ingredients. Raw material preparation for processing. Mixing.
Principles of food processing. Thermal processing. Dehydration. Freezing. Irradiation.
Fermentation. Water properties and management for food industry.
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612 263 UjURNINTINIBUUIFUBWNT 1 1(0-3-0)
(Food Processing Laboratory I)
Fdsduniou : *612 262 nysuToulsglens 1
o ronaGsuniouiuld
-mavesedhuilovfidniusiuiv 612 262 nsniisulszuemns 1 Imsanw
Wenanui
Experiments related to topics in 612 262 Food Processing I. Field trips also
included.

612 264 nsTUITUUTIUDMNS 2 2(2-0-9)
(Food Processing 1)
FyieAunau; 612 262 nysusulsguens 1
wielulagnsudsguduunaulssinnuesens msldussleminnuanassls
WAEURIAEIINGMAVNTINE NS
Processing technology categorized by food commodities. By-product
and waste utilization from food industry.
612 265 UjURANINIIUITUUTFUBINT 2 1(0-3-0)
(Food Processing Laboratory II)
AyieAunau : *612 264 nssIsUUTIURINT 2
o *aaBsundeunuld
nmsveaedhuileviduiusivin 612 264 nsnfuusglens 2
fn1sfnyuenanIu
Experiments related to topics in 612 264 Food Processing .
Field trips required.

612304 A ATPIULAZNYWUEBINNS 2(2-0-4)
(Food Standard and Regulatlons)
mmimuma\mamﬂmmmmi ngsudeu LLauﬁuamﬂUmLﬂmﬂuammwnﬁmaﬂmi
ﬂz;]iuL‘U?J‘U LLaJU’EJUQﬂUM\‘i‘UENlVI?JLLﬁaM’TL!’]‘U’]M ﬂ{]iuL‘U?J“U LartoUIRUawndaufingdes
AUN1SHERDIS
Standard of food products. Regulations related to food industry. Thai
and international food regulations. Environmental regulations related to food
production.

612 311 MIFUAVALTNULNT 2(2-0-9)

(Food Plant Sanitation) .

M5l Mﬁﬂﬁ;‘lﬂﬁum%admiaaﬂLLUUQ‘UﬂﬁﬂjLﬂ%aiﬁaiuIﬁN’lumWﬁ
m3muAtguIAvIalulsnueIs Msmuaurauniduasnviziielsa quinendau
YARR NMIMuALAMNIN MImdaveziagnsiriainde

Plants layout. Sanitary aspects of food plants equipment design. Sanitary
control in food plants. Control of microorganisms and pathogenic carriers. Personal
hygiene. Water quality control. Waste disposal and waste water treatments.
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612320 MIAAAAWSUNSNANKAAA T WS 3(3-0-6)
(Marketing for Food Product Development)
STUUNTHAALALNITHAADINT LUIANUAANINITHATA daUUszaun1man

Yademamsnann msuusduman neRnssuuslnn Msidemsmanauasmsussenaldlu

NTNRUNEANEUNDINT
Food marketing and production systems. Marketing concepts. Marketing mix.

Marketing factors. Market segmentation. Consumer behavior. Marketing research and

application in food product development.

612322 MIWANKAAAI 1 2(2-0-4)
(Product Development 1)
UNUINYDINSALHEA 9T lugRayINTsNa NS NSEUIUNTNAILIKERAS 9l

aghaduszuu mswmwrdnsasidmiuiuilan nsfandndasidmsvanamnssu

HANS e VaiaeNAgNENIeEINT NSAUMUATARNTBIIANUANNERS gt vl s

HanamAuLUY Yermusiuniseenwuunaniae msanwanaiululivedesinis
Roles of product development in  food industry. Systematic product

development process. Consumer product development. Industrial  product

development. New products and business strategies. New product ideas generation
and screening. Prototype product development. Criteria in product design. Project
feasibility study.

612323 UfUANMsMTWAEEAAI 1 1(0-3-0)
(Product Development Laboratory I)
AvGeAunau : *612 322 MINAUNAAN LA 1
o *anBsuniauiuld
nsneaeslulomNduNUsAvIeN 612 322 NSHAIURARA W 1
Experiments related to topics in 612 322 Product Development |.

612 324 mMsWaNKAASUI 2 2(2-0-4)

(Product Development II)

AydeAunau : 612 322 nMsAUINEAN N 1

612 323 UfURmMsmswaransi ol 1

YoduiiinaderudisauarduvarlunsiaunEn s e nseonuuundnsae
IﬂﬂﬁﬂgiﬂﬂNHUUTJN mswwmamwamm% ﬂ’W‘JW@Ju’Wﬂ‘JuU’JUﬂWiLLﬂiiU N138DANLLUY
NMYULUITY Uszian audf LLaufﬂiLa@ﬂ’lﬁﬂﬁ?ﬁiUUiiﬁ]ﬂm‘M@’]Wﬁ AMIMAEDUNAR BT
HaZNIIAMIVANAUNTN ﬂ?’iﬂ@ﬁlu%uu’ﬁuﬂﬁﬁmﬁﬂ’] ﬂ'ﬁﬂ’iaLﬂJUﬂ’]ﬂﬂ’]iLﬂUiﬂEﬁ MU
Qmmwmamnmma;mma ATVAGBURAIN NMTINNUFAA

Success and failure factors in product development. Product design with
consumers’ participation. Product formulation. Process development. Packaging design.
Material types, properties and selection for food packaging. Product testing and quality
control. Costing and pricing. Shelf-life evaluation. Final product quality evaluation.
Market testing. Market planning.
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612 325 UfURMSMIWANKAAS QI 2 1(0-3-0)
(Product Development Laboratory )
FUsAunau : *612 324 NSNANKAAN A 2
o renaGsuniouiuld
nsvmaedullevNFUNUS AU 612 324 MIWAWARST WA 2
Experiments related to topics in 612 324 Product Development
Laboratory II.

612328 msUszdiudaeUszamauRad UM SN Al 2(1-3-2)
(Sensory Evaluation for Product Development)
FBmsUswliumelssamduiad msumsassunmsAarand sl ms

Wane@nsioun msvedeuguslnauayMIsoNTUNERTom
Sensory evaluation methods for new product concept development.

Product development. Consumer and product acceptance testing.

612332 JAINTINDWNT 2 3(3-0-6)
(Food Engineering II)
AudsAunau : 612 230 AenTsNeng 1 .
MU IRMIFEMSUIANTINOWNT NMSNIUMAYNTHANTBUVAY MINAY
e mskenlagldsuusy mnnadn msuenlagldusina wagnsanuing
Unit operations in food engineering. Agitation and mixing of liquids.
Distillation. Extraction. Membrane separation. Crystallization. Mechanical separation.
Size reduction.
612 333 UURAN1sIAINTINOMNS 1(0-3-0)
(Food Engineering Laboratory)
Jdsdunou: 612 331 AANTINMNS 1
maveaedluiomAduiusiuin 612 331 ennssuewns 1
Experiments related to topics in 612 331 Food Engineering |.

612 334  MIIANMTHANLYATMNTINDWNT 2(2-0-4)

(Production Management in Food Industry)

N15INLALNINER NTidenwazn1sAIVANU TR znlglulsany
PPANVINTINEWNS SYUUNTUATTRgA ULaeNEnsiu N1sUseliuneinuasugrmansees
NITUIUNIHEN

Production planning. Selection and control of unit operations in the food
industry. Raw materials and products transportation system. Economics evaluation of
production process.
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612 341 MTAATHBUATIBYAAWANINGRG WS URAEMNTIHEMIS  2(2-0-4)
(Hazard Analysis Critical Control Point for Food Industry)
MTUATVBUNTIBVDINTLUIUNTLUTIUDIMS MIUWTUATIBUAEIAAIUAY

AngR sruuenans MUl
Hazard analysis in food processing. Identification of hazards and critical

control points. Document system. Implementation.

612342 AnenAansuazmMsuszdiuenmnsfeUsyamauE 2(2-0-4)
(Sensory Science and Evaluation of Food)
muaResnsUTliunsUssamduda ﬁ'ﬁawmLLauﬂmw&nwwmmWiU

mMUssdiudeUszamdua dadeiifinasonsussdy miﬂmaaml,avmmnﬂuwum s

UiuLﬁJ‘L!f’]mﬂ’lWE]’Wi’]iﬂ’JEJﬂiuﬂ’WlﬂlINﬁ ﬂ’li'JLﬂi?u‘V?ﬁﬂWUENleE]ﬁ,luaﬂ’ﬁﬂiwLﬁJUWJEJﬂiuﬁ’Wl

AUNE
Importance of sensory evaluation. Physiological and psychological bases for

sensory evaluation. Factors influencing evaluation, panel selection and training.

Methods of sensory evaluation. Statistical analysis of sensory evaluation data.

612 343 UjURANAInenmansuaznsUsTdiue NS eU ST 1(0-3-0)
(Sensory Science and Evaluation of Food Laboratory)

AubeAunau : * 612 342 Anenransuasmsussivewnsdaelssamuis
o * aniEsuniouiuld
mneaesdulonduiusivinn 612 342 Ineaansuaznsuszfiuens
feUsvanvdula
Experiments related to topics in 612 342 Sensory Science and Evaluation of
Food.

612 344  MIAWANLALNTUIEAUAMNNDINT 2(2-0-4)

(Food Quiality Control and Assurance)

AINNTAIUANKALUTEAUAMNIND NS ‘MmmLLammmummaUﬂJa&mmUﬂm
AMUNINDINT msqLﬂi’].vwﬂzumwmnmamwsuaammsmaLﬂsa\‘ma WALANIIAIUAL
AMNINDINNS miﬂiuqnmaamiumiﬂ’m@:u@mmw ‘Wug’mmsusmsﬂmmwmaaﬂﬂs

Principle in food quality control and assurance. Authority and responsibility
of food quality control personnel. Instrumental analysis for physical properties of food.
Techniques for food quality control. Application of statistics for quality control.
Fundamental of total quality management.
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612 345 UfURNNMIAUANLAZNSUSEIUAMMWEINS 1(0-3-0)

(Food Quiality Control and Assurance Laboratory)

Fdsduniou : *612 344 MIAIANUATNTUTEAUAMN W

o renaGsuniouiuld

msveaedhuliovmNduiusivin 612 344 msenuAswayMsUsEiY
AMUNWO S

Experiments related to topics in 612 344 Food Quality Control and
Assurance.

612346 msUstfiudeUszamdudadwiussouna 2(1-3-2)

(Sensory Evaluation for Splces)

YD UATOUNA ﬂmﬂWWWNLﬂN LLauﬂﬂJﬂ’lWW’Nﬂiuﬁ’lV}ﬁNNﬁ ‘uaamsaamm
deiry Lﬁumiaﬂmﬂlummﬂm miﬂJﬂNuQWLwamﬁinLﬂJuQmmwmx‘iUiymwamaﬂum
LS DA

Type of spices. Chemical and sensory quality of important spices
emphasizing on spices in Thai food. Panelist training for sensory quality
evaluation of spices.

612 347 msUssdivdieUssamdudadmiumsugemnsie 1 2(1-3-2)

(Sensory Evaluation for Thai Food Cooking 1)

wirtansuzsesing nMsnsudBsiensusediunamnmsuszanndaa
Yo Nsineunwile

Thai food cooking techniques. Panelist training for sensory quality evaluation
of some Thai foods.

612 351  WANNISNAANNEAMWEIUIUDMS 3(3-0-6)

(Physicochemical Principles for Food)

FyrieRunau : 513 102 wfivialu 2

waﬂmwwmumﬂmw aamwamam wia a19azang ﬁ)auwamammu
‘Uiﬂﬂgmimwum suwﬂaaaaem LﬂﬁJl‘WﬁN’] MAaNan ﬂW‘JL‘Ua?Ju’JQﬂWﬂLLau’JWEﬂﬂiuLLﬁW
Lﬂ?J’D‘UENﬂ‘Uﬂ’]ii]ﬂﬂﬁ'J@li]ﬂ‘U ﬂiSU'Juﬂ’ﬁLL‘UiEULLauﬂ’WiLﬂU‘Jﬂﬂ:ﬂa’m’li

Physicochemical principles. Thermodynamics. Gas. Solution. Chemical
kinetics. Surface phenomena. Colloidal system. Electrochemistry. Crystallization. Phase
transition and rheology related to raw material handling, food processing and storage.
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612 352 MyIAKAANINLAENSIANSaRe Isidmsu 2(1-2-3)
QAFVINTTUBNS
(Productivity Measurement and Modern Management for Food
Industry)

AYIEARLAT AT YR AR MTIALaEMTAATIZAREAN I NEANWI
i‘lelJ’eNiJaﬂ’]LWll L‘1/|ﬂ‘uﬂLLa“”Jﬁﬂ'ﬁL‘Wllllﬁﬂ’lﬁ’]ﬂi‘UﬂiU‘UiﬂNamﬂ?Wiua(ﬂﬁ'ﬂﬂﬂiim@?‘ﬂ’li
Maﬂmil,l,a“ﬂmmmaﬂﬂ’ﬁf\mmsamsﬂ,m ms’;’ml,l,wul,l,avmiﬁ]ﬂmilﬁzj\‘maqwﬁ ANNLINADY
N33 31978AMUANUVIYR MIBBNLUUNTEUIUNINIIANTEMTUgAEMNTIY
91913

Importance and definition of productivity. Productivity measurement and
analysis. Productivity in terms of value added. Techniques and value added methods
for productivity improvement in food industry. Principles and definitions of modern
management. Planning and strategic management. Environment of management.
Thailand Quality Award. Management process design for food industry.

612 354 \AfignwswAZNSIATIN 2 2(2-0-4)

(Food Chemistry and Analysis II)

AwieAunau: 513 231 1AfAAT1EN 1

Tassaswandl audi U‘1/|U7‘1/|LLawm§L‘UaEJ‘lJLL"daQ”UENNﬂ'JGm wazansUsznaui
‘Luﬂama ‘Ugﬂsmmsmmamma ansiwlues mmaﬂmwﬂummi AANANTIATIEN
anspwadaaningalnt Tasninns @ wasmdiesziifieniuiou

Chemical structures, properties, roles and changes of pigments and flavor
compounds. Browning reactions. Toxic substances in food. Food allergens. Principle of
food analysis by spectroscopy, chromatography, and thermal analysis techniques.

612 355 UfUAMsAlewNIUaENTIATISN 2 1(0-3-0)
(Food Chemistry and Analysis Laboratory II)
Fynisdunau : *612 354 iptlavsuazMIATIER 2
o *analsunieuiuld
maneaaduilomdnius Ui 612 354 nflownsuaynsinTsy 2
Experiments related to topics in 612 354 Food Chemistry and Analysis Il.

612390 msEinau 1(lsitiorndn 150 Hala)
(Practical Training)
Noulv:  TewaruBusenvasmaivumalulagomns
e Sanaidiy s wia U
AnufvRmilulssmsieantuiiAudesiumeluladiowns
On site training program in factory or organization related to food
technology.
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612 401 wANNTEHATMIAMUINEMSUWAlUTaEMS 3(3-0-6)
(Principles and Calculations for Food Technology)
HuguaznsUsEgnRAdamans AUy waradfdmiudnmalulad

awns MadsrendsadendBidewiualumsuidammademnssy 35nsiWludanmesioud

RENNTAT WUV IEBIAENITINEBINTZUILNG HUUTIRDIMNNIEATN UUTIRDINADIVT

wazndew wuudnassanuzasiuaenan Luuitaeuiiudu n1sdtaeuuteuResla

AmourDILUUTaesrdamans auliiuueu nMsiwssiauiianan n1sMIAd

WNzaw
Fundamentals and applications of mathematics, probability and statistics for

food technologist. Application of numerical methods to engineering problems. Finite
difference method. Principles of food process modeling and simulation. Physical
models. White and black box models. Steady state and dynamic models. Stochastic
models. Monte Carlo simulation. Solution of mathematical models. Uncertainties. Error
analysis. Optimization.

612 411  WATAMIATINERUTAULLANATUNSAIUANAMN N INS 3(3-0-6)
(Molecular Detection Technlques in Food Quallty Control)
LWﬂUﬂiuﬁ‘UhJLaﬂaﬁ’]%ﬁum%(ﬂﬂﬂﬁauwdiﬂwLﬂﬂ’ﬂ’]ﬂa’m’]ﬁ Tngodanse

f2madn LLauﬁMUﬂWN?MmQM@Mﬂu amudululduazdedininvesnisldmaianig

ayaeUsEAUlianalunsmuANAMn e g TaSsudisussminamatiaseauliiena
wagMInTIRIladEuuUAAY

Molecular techniques for the detection of foodborne pathogens based on
nucleic acids and immunological properties. Potentials and limitations of molecular
detection techniques in food quality control. Comparison of molecular techniques
versus traditional diagnosis.

612 412 WeINNVBDINT 3(3-0-6)

(Food Toxicology)

LLmﬂﬂwuﬁﬂu*’uaﬂwmmm miﬂmjmﬁww ﬂﬁLLWiﬂiuiﬂEJLLﬁuﬂﬁﬂJi]ﬂﬁﬁ‘W'ti
ASHNABN ﬂ’]SﬂE]JJuLi\‘i IiﬂﬂMLLW@’m’ﬁ ﬂ’]iUuLUE]u@WM’Wiﬂ'JEJL‘U@‘i]BLWW‘JSJ U3dn Lay
sl nMsnada amaﬂwmu LLauﬂ’l‘Jﬂ'JUﬂlJﬁ’l‘JWEﬂiu ﬂ‘VI(ﬂ’N‘]‘VILﬂ@‘UUiuWﬁ’NﬂiuU’luﬂﬁ
Han MaAusnw N15IANT wagnswSeuevns

Fundamental concepts of toxicology. Absorption of toxicants. Distribution
and elimination of toxicants. Mutagenesis. Carcinogenesis. Food allergy. Food
contamination by microorganisms, parasites and chemical agents. Formation,
characteristics and control of various toxins that occur during the production, storage,
handling, and preparation of food.
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612420 MFAATEREMIRUAWSUMIAAILNEAAA B9 2(2-0-4)
(Financial Analysis for Product Development)
miﬂi‘“mﬁmLLaVm‘Uﬂmuwumm‘UIﬂsamiw(fumwasmmsm AMTIATILAL

A3 MIIATERan12ANUAR 03 NNNSRY MIIMUASIARAAS e nsUSEINe

yanYY NamaULmuiumiamu ml’suazagmmnu
Budget estimation and control for product development project. Risk

analysis. Cash flow analysis. Product pricing. Sales prediction. Retumn on investment.

Profit and break even point.

612422 MSBBNMUUNMVIARBSA WS UNSHARNKARA st aMs 3(2-2-5)

(Experimental Design for Food Product Development)

FyrieAuneu: 612 201 adpamsumalulagans

RANNITLALAUA A YUBINITOBNLUUAIINARDIE S UN TN AIUIHA A U]
2113 FudsgnsuaznsruIuMUI Uoms ASAAEBNAILUT NTINUHUAITNAADS
wuUIaegnIe NI Mnadeuled Ay metia MIUTLLNFARNUNTVIARDIMAYITNITNA
analunsiawRdns e Taun nveassiiaztade naveasauuiaveSea nveaes
WUUHAN WUUULdURs MSTiTeviauntsannes Mylnseivatediuls nalanei
anduius WaunsuBadunss MaleTziesnusznounan wasiuinausauss

Principle and significance of experimental design for food product
development. Food recipe and processing variables. Variables screening. Experimental
design. Food recipe model. Statistical significance testing. Applications of experimental
design and statistical methods in product development including single factor
experiment. Factorial experiment, mixture design, linear model, regression analysis,
correlation analysis, multivariate analysis, linear programming, principal component
analysis and response surface methodology.

612 424  MSIAMIMIWAUINAAS Ut 3(3-0-6)
(Product Development Management)
Fuiedunau : 612 322 nMsWANEAS A 1
612 323 UfURMIMINANREAS o 1
o o o P ve o o o ¢
NANNITIANIINITWAUINAANUN FIUAUFEMTUNTHAUNAANUN N3
Amuagadndulaiididny suussnauazdednin MITan1snseuINMINAILINEAS N
DIRNINRUIRENT A
Principle of product development management. Knowledge base for
product development. Critical decision points. Budget and constraint. Product
development process management. Product development organization.
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612 426 msaammwavmiwmamﬁsamumms 3(3-0-6)
(Food Plant Design and Economics)
ﬂ’J’]lISWu%’]‘umEJ’Jﬂ‘Uﬂ’]i’J'NNQIiNWUE]T%’]i ﬂﬁi@ﬁ]ﬂLLUUaUﬂimLﬂiaﬂsﬁ

ﬁuamwuﬂmamumaﬁamnma LLawm'ﬁLaamamwiﬁuﬁwwuaww PANNITDDNLUY

ﬂi“mum‘ﬂuamawwﬂiimmmi miaaﬂLL“U“UUQ“U61m'ﬁLa‘WW“Mm&JL‘Waammﬂmwadmwm“

HANTEVIURDAIINA DL miﬂi”mumuwumiwaMLLa"ﬂWiii“UUﬂﬁmamwmumiaaﬂl,mu
Fundamentals of food plant layout, equipment and utility design, basic

sanitation requirements and material selection for food manufacture. Principles of

process design in food industry. Design of unit operation to minimize energy
consumption and environmental impacts. Production cost and profit evaluation of
designed processing system.

612 431 TadaRnduazmsiamsldgumud miuanavinssuemns 2(2-0-9)
(Logistics and Supply Chain Management for Food Industry)
Anuddgyredladainduaznisdnnislgounuiinad 0§50 agnamnss

unumvedadainduaymsdanmislggumulumsegiauaresdinis ndnnisdanislygunu

warladafind aussaugn1suf UAnslegumu it inaussauglgaunm n1sdanislilad
afndiiuszdvsna ladaindsedulanuasnisiisudes Msdanisiggunuuasladanng
dmIugAaNIILOIMNS

Importance of logistics and supply chain management on industrial
business. Roles of logistics and supply chain management in economy and
organization. Principles of logistics and supply chain management. Supply chain
operational performance. Supply chain performance measures. Organizing for effective
logistics. Global logistics and benchmarking. Supply chain management and logistics for
food industry.

612 432 MTAATRIGUUUARIUUSBNAAMTUIRENTINO NS 2(2-0-4)

(Cost Analysis and Budgeting for Food Industry)

AN ugIL NSIRTeRAuuLarATEINE N15IMNULAYNTT
PRUANAWYILNSNGR MITATTHWL MIAAALYUTIUAINTIN AuyuinsgIuLasn1sU eyl
Funu MIIeiuUszINMeE TR W LE S UgREVNTIIE NS

Principles of basic accounting. Cost and expenditure analysis. Production
cost planning and controlling. Cost allocation. Activity-based costing. Standard cost and
cost accounting. Budgeting and cost analysis for food industry.
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612 433  ASHEAENTIAINTINLELNTIATIAIATINTE MY 2(2-0-4)
YAEUNTIUDINNT
(Engineering Economy and Project Analysis for Food Industry)
WNAAYNIPMUATEFANERSTUNUT I WAmAmNeTuAuUiTemsAnduls
Avasiun AdeuTen MINATIEINIUATHTAENS N BULAEVAIINANE N15ANWY
ATVALNIU mimmauhmaimﬂ’nul,aml,l,avmmluLL‘uuau M Lﬂi’]”%ﬁ](ﬂﬂlm‘u MIINATZA
LLa“"Ui“’LlIULa@ﬂIﬂNﬂ'liﬁ'mi‘UQC‘lﬁ’ﬁﬁﬂiima’m’ﬁ
Basic economic concepts. Cost concept for decision making. Time value of money.
Depreciation. Before-tax and after-tax economic analysis. Replacement  studies.
Decision making under risk and uncertainty. Breakeven analysis. Project analysis and
evaluation for food industry.

612 434  waluladansudidunazawnsuditionuds 2(2-0-4)
(Chilled and Frozen Food Technology) ‘
Msnane I suunazesudidonuds ssuuinanudu Jadeiiinase
AauMMKazaNgMsvTe IMSWd Uz SN
Production of chilled and frozen food. Cooling systems. Factors influencing
quality and shelf life of chilled and frozen food.

612 435 MIRAMIAMNNEMIUIAMVNTTUBINNT 2(2-0-4)

(Quallty Management for Food Industry)

LLu’JﬂﬂWuﬁ’]uV]’Nﬂ’Mﬂmﬂ'lW ﬂ’]iUiMﬁﬂmﬂWWIﬂEJi’JiJ ﬂﬁﬂiuﬂﬂ@ﬁ’ﬂmiﬁ)ﬁmﬁ]
‘m&fcjﬁﬁm‘wwﬂﬁmuquﬂmm‘wwamnmsm Lmaaua@mm‘wLwami‘dsuﬂﬁﬂmm‘wama
sawlies YaymeaaunmuseIsnsuilullgmndmsugpanvnssuenms

Basic concepts of quality. Total quality management. Statistical tool
applications for quality control. Quality tools for continuous quality improvement.
Quality problem and solving for food industry.

612438 MIIANITINIDINS 3(3-0-6)

(Food Business Management)

Siﬂ’\]EﬂWﬁ‘WUiu Uﬂ’l’mﬁ%i’ﬂiuﬂiumﬂlﬂﬂ amumsmﬁa%umawamm%
mmﬂwaslummﬂiaﬂ ﬂ?iﬁi'NLLau‘WGlJuWLLuiﬂﬂLﬂEJ’JﬂUﬂ'ﬁLUuwﬂiuﬂaUﬂ’]ﬂUiuﬂULaﬂLLﬁu
NAN ‘Viaﬂﬂ?i‘ﬂﬂlﬂUﬂ'ﬁL‘UBULLNUﬁiﬂﬁ] LL‘MﬁQ‘ﬂ‘u ﬂ'ﬁ’J'NLLN‘LJLLﬁu'JLﬂi’]u‘ﬂﬁiﬂﬁ]ﬂ@ﬂﬂ?iaﬂ‘ﬂu
ﬂ’]ﬁ"ﬂ@ﬁl\?ﬁiﬂ%@’ﬁ/ﬂi amumsmﬂ%uummﬂumsmmms

Successful  food busmesses in Thailand. Current situation of Thai food
products in global market. Concept creation and development for small and medium
entrepreneurs. General principles for writing business plan. Funding sources. Business
planning and analysis before investment. Setting of food business. Current situation in
food trading.
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612 441  msUszdiufeUsEEaMANREHMSUNMSAIUANAMNN 2(1-3-2)
(Sensory Evaluation for Quality Control)
wanlunsmuannmEdaiaies mMaUssgndmsUssdiunannynalszam

FuadmMTUMIAUANTRRAY AN NIEWINNTEUINSHER waekdnineigeaving
Principles of food quality control.  Applications of sensory evaluation for

controlling raw materials, food quality during processing and finished product.

612 442 msUszdiwdeUsTamduladmiumsusemnsine 2 2(1-3-2)

(Sensory Evaluation for Thai Food Cooking 1)

wiallAMIUTsewIivne M Buiionsussdiununmmeuszannduda
yosomsineusrda Weomusnaemnsedn 612 347 nsussifludieussavduda
dmsunsuzsemnsive 1

Thai food cooking techniques. Panelist training for sensory quality of
selected Thai foods. The content of the course is not the same as 612 347 Sensory
Evaluation for Thai Food Cooking |.

612 444 szuupnladle 9000 dmsugnaNTINDIG 2(2-0-4)

(ISO 9000: Quality System for Food Industry)

danimuamunsg i leteale 9000 MITAYIEeAMAIM SEULBNATS N3
pyvaeunely mMsu luwasnsunuls

Requirements in 1SO 9000 standard. Quality manual preparation. Document
system. Internal audit. Corrective action and implementation.

612 445 msUszfiudaeUszamduiaiiodnmeangmaifiuvaseins 2(1-3-2)

(Sensory Evaluation for Shelf Life Study of Food)

msdeudsresens winmsideswulunsusadiuegniiuvese s ms
Ussgndmsussdiueuszeanvdudalunsiinmengnsiivvesens

Food spoilage. Principle of shelf life evaluation of food. The application of
sensory evaluation for shelf life study of food.

612451 JngRavueMs 3(3-0-6)

(Food Additives)

yila autfnazderimuavesingleuuems msussgndingiievuemnsly
YUFNVINTIHEWNT NVINELazINasT NN UIngRevuens

Types of food additive, properties and specifications. Applications of food
additives in the food industry. Related standards and regulations for food additives.
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612 461 walulagn1suTIYLViBlUAEMINTINEMS 3(3-0-6)

(Packaging Technology in Food Industry)

yilouwarauUAvesianuIsy ANUFNTLE T¥MINaN UL UTIIUAEAATNYDY
DN NFLUIUNITUTIY NMSRBNNTULUTIGLITNSUTTRdmS urdnsasians

Types and properties of packaging materials. Relationship between
packaging and food quality. Packaging processes. Selection of packages and packaging
methods for food products.

612462 walulagndsmsiiuifien 2(2-0-4)
(Post Harvest Technology) . .
euddnuesnallagndmsfiufies nsgadsnendinisiiuies vl

ﬂ’J’]@JUiUSﬂJ msm‘ummLLauwamm{]%aﬂauﬂmnummwmmaﬂmmwmaawamwa n19

L‘Ua&Jw,LUaﬁm\‘iaiiwmLLamNLmJ“uaawamwamwaﬁmim‘umm Lmﬂiuiawaﬂmimumm

fn walsiuaySgyui mimumﬂimﬁmmaa MsUnNalsl MTUTTIUATNITUUAS MANEATAN

KRR
Significance of post harvest technology. Post harvest losses. Maturity indices.

Harvesting and impact of pre-harvesting factors on quality of fresh produces.

Physiological and chemical changes in fresh produce after harvesting. Post harvest

technology of vegetables, fruits and cereals. Disease and pest control. Ripening of

fruits. Packaging and transportation. Good agricultural practices.

612 463 UftiAnaweluladudsnsfiuien 1(0-3-0)
(Post Harvest Technology Laboratory) .
AutisAuniou : *612 462 wiAluladvidsmaiuien
o renaGguwiouiuld ‘
measduilomiduiusiuin 612 462 weluladvdsmaAuien
Experiments related to topics in 612 462 Post Harvest Technology.

612 466 wAlulag lvidmiunssuisudsuens 3(3-0-6)
(Novel Technology for Food Processing)
miusggndmalulaglvddmiunssisudsguomns waluladanudugs

ﬁuml‘ﬂﬂﬁmmmNﬂﬂEJﬁGLLU'ULUu‘UN ﬂauLa&Nmmnaﬂ ﬂauluiﬂmw mwmaumﬂiaum

PALINE LLaumﬂIuIa&ﬂwau‘]

Application of novel technologies for food processing. High pressure
technology. Pulsed electric field. Ultrasound. Microwave. Ohmic heating. Radio
frequency. Other novel technologies.

612 468 WAlUlaBNARNUTIUL 2(2-0-4)

(Dairy Products Technology)

audAmaeiinarnen MUeILN NIPUINMIUUTFULLILAYRAR UL Bvwa
YoaNszUILNUUITTUsieRan e mEnAs ety

Chemical and physical properties of milk. Dairy and dairy products
processing. Effects of dairy processing on quality of dairy products.
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612 470 waluladualfuazindausswiouusing 2(2-0-4)
(Fresh-Cut Fruits and Vegetables Technology)
mIuUszukaliuazindaudmiontslan BvnavesnszuiunmInenmunnves

RS MafuSnwn mamaavemdndasitaliazindaunmiauuslng
Processing of fresh-cut vegetables and fruits. Effect of processing on product

quality. Storage. Marketing of fresh-cut fruits and vegetables.

612 471 UjUAmamalulagnaliuasiindausmiaauilng 1(0-3-0)
(Fresh-Cut Fruits and Vegetables Technology Laboratory)
FudsAunay : *612 470 malulaBualsiuazindnud swdauuslng

*gaizeundounuld

manpaeduiomiduiusivin 612 470 weliledualduasindausmdou
Uil

Experiments related to topics in 612 470 Fresh-Cut Fruits and Vegetables
Technology.

612 474 walulagnAnduivuieu 2(2-0-4)

(Bakery Technology) . ‘

drunand miunsinvuNeu wiele w3edns warlURnisanznly
dwsumsudszurusey Ussny dnunsuagnssuiuMIka auemanineivumey nsussy
nmadeudsuazmsusziivengnisiivresdadaeivuiey MsauAUIALT LI 113
FAMINFAALUHUNAVISMINTAA

Ingredients for bakery production. Equipments, machinery and unit
operations for bakery processing. Types, characteristics and processing of bakery
products. Packaging. Deterioration and shelf life evaluation of bakery products. Bakery
plant sanitation. Production management and marketing strategies.
612 475 UjURMamalulagndniaeivutey 1(0-3-0)

(Bakery Technology Laboratory)

FrdeAunou : *612 474 winluladndndsivuney

o renasuniouiuld
mwasslutomnduiusivinn 612 474 maluledudnsamvuney
Experiments related to topics in 612 474 Bakery Technology.

612 476 IneneansuazmAlulagnMsUszNaUINg 2(2-0-4)
(Culinary Science and Technology)
nswssaingAvemsuazimaiialunisusznevewns wanlun1sdnuing

s MsuMnemaswasmalulagnsensussyndldiunisusenevemsuasnis

Jausmsewns msdmdnnssnunsUssneuemsinUssyndlduasavngsuemng
Food raw material preparation and cooking techniques. Principles of food

service and catering.  Application of food science and technology in food cooking,

service and catering. Application of culinary principles in food industry.
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612 477  U{URMIINemEnsuazmalulagmsUsenauaming 1(0-3-0)
(Culinary Science and Technology Laboratory)
mvneedlulomnduiusivin 612 476 Inemansiazmaluladnms

Usenauemns
Experiments related to topics in 612 476 Culinary Science and Technology.

612480 wiplulafausmmu uas MUY 2(2-0-4)

(Confectionery and Snack Technology)

GRGIGE aﬂﬂﬂiuﬂa‘uﬁua\ﬂE]ﬂG]‘UVII’ﬂ‘UﬂWiNaWUU@J‘WQWULL@JUUQJGUULV‘WEJ?
NFEUIUNMIUUIFU N1TUTHY MIAUTNY LAZMIAAIN VBINAAN UL TUMAY YLLYU
WAPIVUARN 9

Properties and composition of raw materials for confectionery and snack
production. Processing, packaging, storage and marketing of confectionery and snack
products.

612482 wialulagnanAnaiUszus 2(2-0-4)
(Fishery Products Technology) .
au‘umLLau’eNﬂUiuﬂa‘umaﬂmamuawwwamﬂmmﬂiwm mMsdeudevesdnii

nsrUUNSIUSIURAR iU T navaeelFnrEntiUsEY
Properties and composition of raw materials for ﬁshery products. Spoilage of

aquatic animals. Fishery products processing. Fishery by-products.

612 483 UjURNImAllaENEASueiUTENS 1(0-3-0)
(Fishery Products Technology Laboratory)
AUsAunau : *612 482 waluladnann aaiuszas
o renaGguwiouiuld
mMsneaeduiendunusiuin 612 482 waluladnaninmiuseas
Experiments related to topics in 612 482 Fishery Products Technology.

612 484  nsEndUsTliudeUsEamduREdwmSunum 1(0-3-0)
(Sensory Panel Training for Coffee) '
A UsTamdNTa wazdvtinaaiiveaniun maEndugUszdiuienis
UszdlununmvmeUssamdudaaaniu
Sensory quality and chemical index of coffee. Panelist training for sensory
quality evaluation of coffee.

612 485 m3EnEUsziufeUsTamdRad M ULILANEA U 1(0-3-0)
(Sensory Panel Training for Milk and Milk Products)
ﬂiuﬂ']WVl'N‘U‘i“’ﬁ’WlﬁllNﬁ uavaadmaniivesunuayndnd aeiul ﬂ'ﬁﬂJﬂBhJN

U‘JvLﬁJULWE]ﬂ']’i‘U‘JuLiJuﬂMﬂWWVﬂ\‘iU‘iuﬁ’WlﬁﬂJNﬁGIJ@QUiILLau&IaGlﬂiLlsVlmJ
Sensory quality and chemical index of milk and milk products. Panelist

training for sensory quality evaluation of milk and milk products.



234

612 486 m3HNFUsTiuAeUsTEmduEdwTuin 1(0-3-0)

(Sensory Panel Training for Rice)

AN TEENHUN S uazaadniaafivestin mir;mslumﬂsvmul,wami
UszLﬁw-qmmwwwﬂiuamamwaﬁuawn

Sensory quality and chemical index of rice. Panelist training for sensory
quality evaluation of rice.

612 487 mAnUsHRudeUszamANad MR ssuLeaNaTed 1(0-3-0)
(Sensory Panel Training for Alcoholic Beverages)
AMANIUTEAMEUNH memuvmmmadmiadﬂmLLaaﬂaaaa m'it:JﬂBJuw

‘IJT"LJJULW’e)ﬂ'ﬁ‘ﬂi“’Lll‘Llﬂmﬂ?‘W‘WN‘UT’ﬁW‘WaNNﬁm@ﬂLﬂi@ﬂﬂNLL@aﬂ@ﬁ@a
Sensory quallty and chemical index of alcoholic beverages. Panelist training

for sensory quality evaluation of alcoholic beverages.

612491 &uan 1(0-2-1)
(Seminar) .
- maSguuaznmaueriadeniauldluavivinalulagomns deenunu
Wleimieue
Preparation and presentation of an interesting topic in food technology.
Submission of report on the topic of presentation.

612492 Tassmivg 1 1(0-3-0)
(Research Project I)
mMadeniitendddy masiuuaziauelAsIsIALY
Selection of a research topic. Preparation and presentation of a research
proposal.

612 493 laseauIdy 2 2(0-6-0)
(Research Project 1)
FuUeAunau ; 612 492 Taseuive 1
wardinan1sAnwnduseau Tusteden 600 114
walulagasaumAwaznsuszgndrauiamasdmsu
MIVLAUMNS .
ATy mMsteewuunuan nmsleusisailassnideluiadeq
IAauauailusegdn 612 492 lassnuise 1
Research conducting. Oral presentation. Writing a research project report on
the topic proposed in 612 492 Research Project |.

612494 Basdammzmanenmanduazmaluladonns 1 2(2-0-4)
(Selected Topics in Food Science and Technology 1)
Fdenidadunadlaluiuinemansuazmelulagianns
Current topics in food science and technology.
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612495 FawdamrnzmaneImansuazmaluladenns 2 3(3-0-6)
(Selected Topics in Food Science and Technology I)
widefiduduaulaluindnemaniuasvallagewns Weomuanenen

e 612 494 FeRalnEIvenmansLasmaluladonns 1
Current topics in food science and technology. The content of the course is

not the same as 612 494 Selected Topics in Food Science and Technology .

612496 mauletdeymlugaamnssuamng 4(0-12-0)
(Food Industrials Problem Solving ) . .
m3Feudlgminievulugranvnisues maliesgsiieasudym nses

auyfgwwelan mATaleuiUam nmsdavihmenuiiediaue
Problem learning in the food industries. Analysis to conclude the problems.

Problem hypothesizing. ~ Research for problem solving. Report preparation for

presentation.
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A5 U183 1E1VI T INALULAT TN
nangnsuIuUge W.A. 2560

613201 pouRamesitosdudmivnumaluladdanmw 3(2-2-5)
(Introduction to Computers for Biotechnology)
rufilewuneiuneuiames waldanslusunsuaeuiiimes nsussynald

Wawnsudisagundndulunumallagdnm
Introduction to computers. Computer programming techniques. The

applications of necessary computer programs in biotechnology.

613202 ahpamsulnAnyImAlUlaEYanw 3(2-2-5)

(Statistics for Biotechnology Students)

Anuinazdu nsuanuasautaviduuuunieg 38n1sdendaee1e nns
Uswanau NMIVRdeUaNNRAFIY NSRnBLRt I IBkAzAVENTUS MTIeswiAuwlsUs
LaENIIHUN1VARY N15MEUsUNsHdUS U dmTunisiesgiaunieinu
waluladynm

Probability.  Probability  distributions.  Sampling  methods.  Estimation.
Hypothesis testing. Simple regression and correlation. Analysis of variance and
experimental design. Utilization of computer programs for biotechnology analysis.

613300 wAllladasaumARANemEans W 1(1-0-2)

(Information Technology in Bioscience)

Nauly:  TewaruBusenvasmadvuvelulagdanmw

Usslnvuaruvasdeyan1avesdadiuinadvenmans SRnuWuuuugugil
NRenfiuaeaRedl MIuALARRuimMOneImans mifundeyauasnuifesusneei
Nenganuinenmans waluladTinmilegimnssumanslnenisiddedsiun donsinw
vowAluladdmiumsauAu

Various types and sources of scientific publications. Primary, secondary, and
tertiary publications. Research for scientific publications. Research for information and
research studies in sciences, biotechnology, and engineering utilizing printed media,
study aids or technologies.
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613301 Iassadawaznsvinaeuvesas 3(3-0-6)

(Cell Structures and Functions) )

AGeAunau : 512 102 ¥Finemaly 2

513 340 mmuwumu

LVIﬂUﬂWUﬁWulumiﬂﬂwﬂiﬂidﬁiNLLa“miWNWU’U@\‘]LﬁUaa Tessadauagmifives
E]’e)iLLﬂLuaa(ﬂ’N‘] ﬂ’liﬂi”ﬂ@Uﬁ’J%@ﬂ‘U’ﬂNLaﬂa ﬂ'liLi]iﬁULﬁ]UIG]‘lJENLSIJaaLLa"ﬂ’lSLL‘UQL‘Uﬁﬁ 3
ReUNYDIYaR Iﬂiﬁ']ﬂﬁ]ﬂlﬂiaa ﬂ’]iﬁ@ﬁﬁLLa"ﬂﬁﬁﬂﬁﬁUEU'mJT"Vi’J'NL“IJaa ‘W‘uﬁﬂ'l?l(ﬂii"ﬂ‘U
Imaqamaagmiiiaw PUUNTASNIUENT maamawwugmmu L‘?iaall"lﬁ\i ﬂ’liLLﬂ‘U@ﬂL“ﬂaa
mMImevegaanimslusunsuliug

Basic techniques for studying structures and functions of cells. Structures
and functions of organelles. Assembly of biological macromolecules. Cell growth and
division. Cell motility. Cytoskeleton. Cell communication and signaling. Molecular
genetics of eukaryotes. Transport systems. Immune cells. Cancer cells. Cell aging.
Programmed cell death.

613302 meAnTEideeiesdiemunaluladdanw 2(2-0-4)

(Instrumental Analysis in Biotechnology)

’2‘1!’1‘U\1ﬂ°UﬂE]u 513 231 1afiAATzid 1

wdnms edesdlonarnsUszynddsliemeiuuuingg Aldlumalulagdnm
Usznoumewaliananivsalnl sanshloen@ilauazdunsusaanivsivlowes
vigealswmiuazrloalnSuns daundesuunufnslouund waanlvsunt wmadamalas
nnns#l uhauazdanialasninas il mallanedianlasivisda wedandilasalal
NADMANTIAILALNABIANTIFIBLAANTOLLUUAN 9

Principles, equipment, and applications of various analytical techniques in
biotechnology including spectroscopy techniques, ultraviolet visible and infrared
spectrophotometry, fluorometry and phosphorimetry, nuclear magnetic resonance,
mass spectrometry, chromatography techniques, gas and liquid chromatography,
electrophoretic techniques, microscopic techniques, light microscopes and electron
miCroscopes.

613303 UfURnmsmsiensidetesdiomanalulagdanm 1(0-3-0)
(Instrumental Analysis in Biotechnology Laboratory)
Jdsdunou : 513 233 UjUAMandidesei 1
*613 302 MAAATeidniesadiomanaluladdanm
*gnalseundounuld

mswmaawaaﬂﬂamﬂumawﬂusm’m 613 302 ﬂ’]i’lLﬂi']uViﬂ'JEJLﬂiENiJﬂV]'N
wAluladanm

Experiments related to the contents of 613302 Instrumental Analysis in
Biotechnology.
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613 311 UfuRnsmziiemamalulagdanw 1 2(2-0-4)
(Unit Operations in Biotechnology )
Fdsduniou : 621 211 MsAMuUNURIUMIUURMsaemiog

NITUIUNITAUAATDENIZVDIENT naransuasadiia Mmsaemmusoulay
@ MIanuLe Mkan msviheandu nmsvinliuie

Balanced processes of material states. Fluid mechanics. Heat and mass
transfer. Size reduction. Mixing. Refrigeration. Drying.

613 312 msEnUUANsIzemManalulagdInw 1 1(0-3-0)
(Unit Operations in Biotechnology Laboratory )
Indsfuniou : *613 311 UjUAnsmemiiemanalulagdanw 1

‘ *gnaiseundeuiuld
naneaesduiusiuiilenivon 613 311 UfURNITnIendIEnIg
wiAlula8Tinm 1 .
fn1sfnyuenanIu
Experiments related to the contents of 613 311 Unit Operations in
Biotechnology |.
Field trips required.

613 313 UjuRnsiwemitemanalulagdanw 2 2(2-0-9)
(Unit Operations in Biotechnology 1)
Andsfuniou : 613 311 UjUimsiawevisemamalulagdanm 1

N1INTBY NTILUNEY MINNAENDU mi%laalﬂﬁzj NsUuIIEs N1savans ASEINNEN
miLLaﬂL‘UﬁEJ‘L!LLaumiﬂWlﬁJmi Msnduaynsareans

Filtration. Evaporatlon. Sedimentation. Fluidization. Centrifugation. Solution.
Crystallization. Exchange and absorption. Distillation and extraction.

613 314 mENUURMIRMziemanalulagdanw 2 1(0-3-0)
(Unit Operations in Biotechnology Laboratory 1)
deduniou : 613 312 n1sHNUFUANISIRNIERL 28N

wialulagdanm 1
*613 313 UjUansimemiiemanalulagdanm 2
*graEuniouiuld
nsneaeafiduiiusfuiidonndn 613 313 UfTAnisiamizvtiems
wialula8yinm 2 .
fnsfnyuenanIud
Experiments related to the contents of 613 313 Unit Operations in
Biotechnology |I.

Field trips required.
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613 315 3AINTTUATTINN 3(3-0-6)
(Biochemical Engineering)
AGeAunau : 518 201 aam'mmm‘lﬂ
*621 211 msmmmwugwmeﬂﬁﬁ'ﬁmsmwwmma
*gnaiseunsauiuld

aumanivedeuluiuaznisiasyrendunid msldduamauaznisasng
Namnmmaaaauma ﬂi”Lﬂﬂ‘U@ﬂﬂﬂﬂgﬂimsﬂiﬂWW miwﬂwﬂaamma FTUUNMSUANLUY
$199) mﬂ‘vimmml,a“mimu E]‘lJﬂimLLa“i”UUﬂ’JUﬂll nsuenuanS auifildnnsmin
LLa“miVIﬂuU'ﬁﬁVlﬁ
Enzyme kinetics and microbial growth. Substrate consumption and product
formation of microbes. Bioreactor types. Sterilization. Various fermentation systems.
Aeration and agitation. Instrument and control system. Separation and purification of
fermented products.
613 316 UUANSIFINTIIANYINW 1(0-3-0)
(Biochemical Engineering Laboratory) )
Fsdunou : 518 202 UURmMsyadainemaly
*613 315 IAINTIUARTINN
*E]”IQL‘SEJNW‘SE]NﬂUIﬂ
ﬂ’ﬁﬂﬂa@\‘ﬁ/lﬂll‘WUﬁﬂULUEM’ﬂ,‘u’J‘U’] 613 315 ANTIUANTINW
finsAnwuenaaui
Experiments related to the contents of 613 315 Biochemical Engineering.
Field trips required.

613 321 wAllaBAI TN 2(2-0-4)

(Blocatalyst Technology)

FYUeAUneU : 513 340 ‘U’JLﬂSJW‘Uﬁ']u

ﬁlaumamﬂaulszmﬂiwaﬂm mimammmmmﬂuﬁwmuamm‘vmﬁ:u A IIGE
ﬂmauum*’uaﬂmLiﬂﬂmmwmiﬁuammuﬂﬁu MIRsIRLITInmlazeed Tulowumes s
‘V|’N’TLFUENWJLiﬂslj’JﬂWWst‘l’m’WauaW?JE]Ll‘VIiFJ ﬂ’ﬁﬂiwﬂqﬂ(;ﬂfﬂWJLN‘U’)J’HWIUQCﬂﬁ’ﬁﬁﬂiiu@ﬂﬁ‘]

Applied enzyme kinetics. Biocatalyst production in industrial scale. Types
and properties of biocatalysts used in industry. Biocatalyst and cell immobilization.
Biosensors. Performance of biocatalysts in organic solvents. Application of biocatalysts
in various industries.
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613 322 UfuRnsmAlLlag AT 1(0-3-0)

613 331

(Biocatalyst Technology Laboratory) .
Indsfuniou : 513 345 UJURAMITAATNUFIY
*613 321 walulagfatsedann
‘ *gnaiseundouiuld
mMveaeduusudlemhii 613 321 wAluladais@nm
Experiments related to the contents of 613 321 Biocatalyst Technology.

weluladwasuaziiodonia 2(2-0-4)
(Plant Cell and Tissue Technology)
Jdsduniou : 512 102 FInemaly 2

@Qﬂﬂi”ﬂﬁ]UWUﬁ’m‘UBﬁﬂ’ﬁLW’]uLaiNL‘UaaLLawLu@LEJE]W“U ViaﬂLLaw’Jﬁﬂ’liLW’leaﬂ\‘i
LﬁuaaLLauLuaLaawﬂwaammam ﬂ’]i‘UEJ']EJ‘WUSW“UL‘U\T‘WﬂmﬂEJWJEJﬂ'ﬁLWWwLaENL'LJ?JLEJ8 3
Nﬁ(ﬂLLaufﬂﬁﬂﬂLaaﬂﬁWEJ‘WUﬁW“U‘WlIﬂmﬁllﬂ(ﬂ‘ﬂ(ﬂaﬂﬂ'ﬁ fﬂi‘Ui‘U‘UiQEﬂEJ‘W‘LJﬁﬂ’JEJ']ﬁWN‘WUﬁ

AMnTsu nand i nwesLaIad ol ﬂ'ﬁLﬂ‘Uﬁﬂ‘l‘:ﬂL‘UaWUﬁﬂﬁiﬂJW‘iﬂu%ﬁaﬂWﬂa@ﬂ

Basic components of plant cell and tissue culture. Principles and methods
in in vitro plant cell and tissue culture. Commercial plant propagation by tissue culture.
Production and selection of plant cultivars with desired properties. Strain improvement
by genetic engineering. Products from plant cells and tissues. In vitro germplasm

preservation.

613 332

UjtRmamalulativaduanilodony 1(0-3-0)

(Plant Cell and Tissue Technology Laboratory)

AudsAunay : *613 331 wealuladiwasuaniadofiy
*gaisguniouiuld

miwmaawmmwmmwuﬁﬂumawﬂmﬁm 613 331 walulafwaduaviitedefie

fimsfinwuenaai

Experiments related to the contents of 613 331 Plant Cell and Tissue

Technology.

Field trips required.
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613 333 wialuladwadan? 2(2-0-4)
(Animal Cell Technology)
FvisAuniau : 512 102 F el 2

uaﬂmiwu%mmim%mENLéuaaam UiuﬂaumaaﬂﬂimmsadmaLLaumiaNm
Iuwadﬂg‘ummi Uﬁmiwﬂilﬂjaua sinpdlavaonilio e1vsidouTad ma‘wmua“
amwu,maamamamwwvmm mﬂmsmmaaﬂﬁmmLavﬂ'ﬁaﬁmaaﬂlau LﬂﬂUquﬁ’m
AMSANYITARLINZIRES msmuinm@aa”lau ﬂ'ﬁ‘ﬂ'ﬂﬂauu# ﬂ?iﬂ’]UﬂﬁJQMﬂWWLﬁlaﬁ(‘Lau N3
Youiu mansindunazindndsvuleu luwadlal nsussendldwaddeilunsnsivasy
rruduiereowag

Basic principles of animal cell culture involving equipment; and layout of
the laboratory. Sterilization and aseptic technique. Culture media. Biology and
environment of cultured cells. Preparation of primary cell culture and establishment of
cell line. Basic techniques in cell culture study. Maintenance of cell line. Cloning
technique. Quality control of cell line. Prevention, detection and contamination
removal in cell line. Application of animal cells for cytotoxicity assay.
613 334 UjUAnswAlulagadand 1(0-3-0)

(Animal Cell Technology Laboratory )

Ao : 613 333 wiAluladwaaand

*‘E]'ﬁlLiEJ‘NWiE]&JﬂU‘lﬂ
ﬂ’]iﬂﬂaa\‘ﬁ/lﬂiJWUﬁﬂULUEM’ﬂH’J‘U’] 613 333 waluladwadde
Experiments related to the contents of 613 333 Animal Cell Technology.
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613 341  WugmansszaulanaUszend 3(3-0-6)

(Applled Molecular Genetlcs)

AvUeAUneY : 513 340 mmuwumu

518 201 qam'mmm‘lu

Tnssad1eveddidue msdiassedidue muulsuaznsinidwe ns
sziammuﬁlﬁul,a ﬂﬁiﬂ’JUﬂNﬂ?iLLﬁﬂﬂ@@ﬂ‘U@ﬂgu ﬂi"U’JUﬂﬁﬁﬁlﬂaﬁﬂﬁuﬁ( NaEAALAYNTIUE
I‘IJSU@‘L! ﬂ']iﬂWﬂﬂﬁlﬂﬁﬁiwuﬁﬂiiiﬂﬂﬂ?ﬁ‘l/!i'mﬁwaiLllﬁlj‘u ﬂauamsuu waynsudERndu 5ﬂ@§J
Tuduvosiidue Wuﬁﬂ’lam‘U@JLLUﬂW}aﬂ@W’ﬁl wénnsuazmefalunistaendu eululd
Tilumslaaugu suummglunslaaufuuasisadiitiu wietlalumsaiislaauvesdunag
msfndendungnlaau msdanismsuaneanvesdululusmilen mandnlusiuandui
gnlaau MInenaeiugmeuasdmnssulsiu msduaswinsnilinddnlaeismand
nmsmawuihadlelnd nsledlawtuwvesnseiinddn Ujisegnldweduweisa (Waend)
sensauwe Msiugeansseaulanaluussendldluivuasdnindaudasiugnssy Bu
U1Un esvaensitlunumalulad mysinsiedu

DNA structure. DNA replication. DNA modification and restriction. DNA repair.
Control of gene expression. Mutagenesis. Plasmids and transposons. Gene transfer via
transformation, conjugation, and transduction. DNA recombination. Genetics of
bacteriophage. Principles and techniques for gene cloning. Enzymes used in gene
cloning. Cloning vectors and host systems. Techniques in constructing and selecting
cloned genes. Manipulation of gene expression in prokaryotes. Heterologous protein
production.Site-directed mutagenesis and protein engineering. Chemical synthesis of
nucleic acids. Nucleotide sequencing. Nucleic acid hybridization. Polymerase Chain
Reaction (PCR). Bioinformatics. Applications of molecular genetics in transgenic plants
and animals. Gene therapy. Safety in recombinant DNA technology.

613 342 UjURNsWugAansszaulanalssand 1(0-3-0)
(Applied Molecular Genetics Laboratory)
Indsfuniou : 513 345 Uf0RnsTediiugmy
518 202 Ugumms’«aaﬂu’a'mmm'lu
*613 341 WugAansszaulanaUsend
*gnaiTeundeuruld
nsvimmesTiduRLS fuidowluin 613 301 Wugmansssduluanaussand

Experiments related to the contents of 613 341 Applied Molecular Genetics.

613351 mwiemiuaztminde 3(3-0-6)
(Water and Wastewater Treatment)
Avisnunay ; 518 201 aa‘*zl’nma’mﬂﬂ
waﬂmﬂmEmmLwﬂﬂuiidmuammmmw nssAstdawazmssamminge
%]'mi’iN'MQ@ﬁ'MﬂiiﬂJ WIF’]IUI%‘I?Jﬂ’ﬁU’WUWUENLaEJWN‘]
Principles of water treatment for industrial use. Treatment and management
of industrial wastewater. Various types of waste treatment technology.
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613 352 ﬂgUﬂmsmsmsaumuavu'mﬂml,aﬂ 1(0-3-0)
(Water and Wastewater Treatment Laboratory)
Jydsdunou : *613 351 Mmaweauasiaminde
*gnalseundounuld
mswﬂaaqwauwuﬁﬂumawﬂmm 613 351 mMawResniuazidatide
dmsAnwuenaniui

Experiments related to the contents of 613 351 Water and Wastewater
Treatment.
Field trips required.

613353 fwinendaindon 2(2-0-4)

(Environmental Toxicology)

vdnnsvesfiwinelaeriily ‘UﬁJ‘Vi’]LLauNﬁﬂiu‘ﬂ‘Uﬂ']ﬂ‘W‘19’3‘1/|EJ’1?|\‘1LL’J(’1681J naln
R vesnsinluAuInael HanIEYUYeEN TR YHBITULYEIT1NY GRVGHIERIER
A5 E WagNSMUANAAUUUA YRS

General principles of toxicology. Problems and impacts of environmental
toxicology. Toxicity mechanisms of toxic substances in the environment. Effects of
toxins to human body system. Properties of toxic substances and toxicity control.

613 361 WAl WlugnmNTTUNENAT 3(3-0-6)
(Biotechnology in Agro-Industry) .
AIsAunau : 518 201 3a¥VINeMIN
*613 313 UjjUAnsianeitemanalulagdann 2
*g1aiseuniouiuld

gramnssuiiieIdestundndnsionnsvieansugudsiinannnssuiuns
nindegdundussmalulagdinim nsvuiunsndnuasuUssudndamonnsuaze s
wBLNTang Wskueadifen 1°Umuﬁmﬁ]au‘v1§a i Indiu nmdunsd ﬂiﬂauaﬂ,‘u GRRIPN
LLE]\‘iLLﬁuﬁﬁIWﬂﬁ‘Llﬁﬁ‘ﬂUquJ ﬂeﬂﬂumms NaGmmsmmﬂumaummwuﬂwumu dnslunay
Tostu LLaumamﬂm%waaalmmﬂqmawmmmmu fmavieudnw

Industries involving food products and additives produced from microbial
fermentation and biotechnological processes. Production and processing of food
products and food supplements  from biomass, single cell proteins, microbial fats,
gums, vitamins, organic acids, amino acids, food additives and flavor enhancing agents
added in food, diary products and traditional fermented foods, oils and fats, and by-
products obtained from these industries. Field trips included.
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613362 weluladvaunIashuueanosed 2(2-0-4)
(Alcoholic Beverage Technology)
AvUeAUnaY : *513 340 ?j’]Lﬂ&l‘W‘Nﬁ'l‘L!
518 201 qam'mmm‘lu
*pnaiseunsaunuld
’JﬂﬂﬂﬂﬁiLﬂﬁJ'JﬂULL@aﬂﬂﬁﬂa ‘Ui‘”Lﬂ‘l/l“l]@%ﬂi@ﬂﬂlll,l@aﬂ@ﬁ@a ’J&‘Iﬂﬂ‘U malulag
i“U’JUﬂ'ﬁNa(ﬂLLa”Lﬂi@ﬂm@‘ﬂi‘l)mﬁmﬂi@ﬂﬂuﬂmLLE]aﬂ’e)ﬁ’e)a {ji]i]EJLLa”LV]ﬂuﬂsLuﬂﬁNaG]LLa“’
MIAIUANAUNIN Qmm‘vmiimLﬂia&ﬂuwml@aﬂaaaa NOMUIYAIUALLASNITAAINYDY
I OIRLLDAND R
Science of alcohol. Alcohol beverage types, raw materials, technology,
production processes and instruments used for alcoholic beverage production.
Factors and techniques in production and quality control. Alcoholic beverage industry.
Regulatory laws and marketing for alcoholic beverages.

613363 UfjtAmawaluladveuniashuuoanased 1(0-3-0)
(Alcoholic Beverage Technology Laboratory)
AUsAunou : *613 362 L‘l/lﬂI‘LlIﬁEl‘UENLﬂii]\?ﬂul,t'i]aﬂaﬁilﬁ
*E]']QL‘SEJUW‘SE]SJﬂu‘Lﬂ
miwmaawamwuﬁﬂumawﬂm"m 613 362 mAlladvearsowuuaanesed
dmsAnwueneud
Experiments related to the contents of 613 362 Alcoholic Beverage
Technology.
Field trips required.

613364 WAWWTINWN 2(2-0-9)
(Bio-Energy) P
Idsfuniou : *513 340 JupdiNugIu
518 201 gaginewaly
*mmsauwsaunu‘l,ﬂ

NASUTINI lfUE]LW@QLM@’JLLauLLﬂﬁL‘UE]LW’s‘N ‘wawm‘mma LLE]ﬁﬂE]ﬁE]ﬁL“UE]LWﬁQ
uidlwsed Tulofiwn uiadinin ndsnulelasiau niluasomaqaunis Tngiv
IABINT NMINARLAYNANTENUVDININAANS I TWTIN ez RARS uriwasels nsueue
AT IR AR TUWA S

Bio-energy, liquid and gaseous fuels, biomass energy, fuel alcohols, gasohol,
biodiesel, biogas, hydrogen energy, microbial electricity and fuels. Raw materials,
machines, production and impacts of production of bio-energy and their byproducts.
Energy presentations and progress reports.
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613 365 HANAMIISITUYIRIINNY 3(3-0-6)

(Natural Products from Plants)

'J"U’]‘U\iﬂ‘ljﬂﬁu 513 257 Lﬂili]‘u‘i/liﬂWUﬁ’m

f’mmLuawmmmﬂumiwmEJmeﬂ‘W*U ﬁﬁﬂivﬂaUWIuaﬂ alwows unuiiu
aamaa&m uazveiuesn m'ﬁmuaumaai“ miwamm'ﬁwmaﬂﬂuwm nsain N9l
Uiﬁ‘ﬂﬁ ﬂ'ﬁ(ﬂiﬁl‘i]ﬁ/i'liﬂi\‘iﬁiNLLa”G]S’J?\]ﬁEJ‘UﬁlI‘U(ﬂL“Uﬂi’m']W‘U@ﬂﬁ'ﬁNaGlﬂm%ﬁﬁll‘lﬂ(ﬂﬁﬂﬂwsﬁ
msmmﬂquﬂsﬂﬂ?ﬂuﬂmwsLLaWImJuwms wieswniegnseauddeivnadalu
Tensinelutlagiu

Basic knowledge of secondary metabolites from plants:  phenolic
compounds, flavonoids, tannins, alkaloids and terpenoids. Antioxidant. Production of
secondary metabolites from plants. Extraction, purification, structural characterization
and biological property assay of natural products from plants. Application in medicine
and nutrition. Examples of interesting related research works in recent publications.

613 366 UfURNIMAAAMIISIIIVIRIINNY 1(0-3-0)
(Natural Products from Plants Laboratory)
FvdeAunau : *613 365 HANAMISTTUYIRIINNY
*mm‘aaumaunu‘l@
mvesesiidmudiusiudeniuin 613 365 ndnfasissmmianit
Experiments related to the contents of 613 365 Natural Products from
Plants.

613 367 walulagTanmiienssdnawnslaidu 2(2-0-4)
(Biotechnology for Functional Foods Production)
‘maﬂms‘wumummsﬁwuuimmlﬂ Lwﬂiuiaammw’[,umswammmsﬁwuu

1ur nsluledin waluledin 3ululedn ansueyyadase wasduluens
General principles of functional foods. Biotechnology for functional foods

production, i.e., probiotics, prebiotics, synbiotics, antioxidants, and dietary fibers.
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613 371  MIIANTDIANTHAZMINAA AT MNTIH 3(3-0-6)

(Management of Organization and Production in Industry)

Rouly:  TneanuBuseuvasmaivinalulagyann

N153AN1509ANIUALISINURAAMNTITU MHNNITIANITNUAAMNTTUUUY
neeens mmlfdumm qu‘lyg]’«aﬂﬂ mivmml:duﬂam aumeLa“mmUaa(ﬂﬂEflum’ﬁ
iU aﬂLL’maauLLa"maWﬂuIiNm ﬂi“mumimamLLavmi’mNﬂiNm ANTINLNULDE
AIVANNTHER NMTIATIZAUENUY ﬂ’]i(ﬂﬂauif\]‘mmﬂvmimam Jymuazmsudlvdmiu
iy ngransuassuilsumununssdandify musuRaveularatesTIIvein
wielulaggnamnssy

fimsfinnuenaniud

Organization and industrial plant management.Scientific principles of
industrial management. Leadership. Motivation theory. Team working. Hazards and
safety in working. Environment and pollution in plants. Manufacturing processes and
plant layout settings. Production planning and control. Network analysis. Decision
making for production. Problems and solutions for supervisors. Important laws and
regulations  for manufacturing control.  Responsibilities and  ethics of  industrial
technologists.

Field trips required.

613381 wilumeluladilosdy 2(2-0-4)

(Introduction to Nanotechnology)

Wannmsveanalulaglusssuvinluaing veulun nMsysanmsuazyselomives
uluwelulad wiediofldluunlumealulad ulumelulad Adsnldluananeig
wilululewalulad wlwadl nluiidnd wasuludwansetind suanvennlumalulagiu
Usewesine Malanuagluusenelne

Anmsfneuenan i

Development of nanoscale technology. Scope, integration, and benefits of
nanotechnology. Equipment used in nanotechnology. Nanotechnology in various
fields,including Nanobiotechnology, nanochemistry, nanophysics, and nanoelectronics.
Future of nanotechnology in the world and in Thailand.

Field trips required.

613 391 nsEnumMawAlulagyanm 1(lsitfoandn 160 Falaw)

(Biotechnology Training)

Neuly:  TewanyBuseuvasmadInmalulagdanim

st Senaly S vise U

'E]mJg‘Umwuiuimmuammmﬁmmaamuuvﬂ,mwmmmwaumﬂmmm
waluladdann Wunalidesnin 160 $21ue dn151aues189uson1AIN
walulad T

Practicum training in industrial factories or institutes approved by the
Biotechnology Department. Not less than 160 hours of practicum training. Written
reports submitted to the Department of Biotechnology.
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613 411  walulagnsvein 2(2-0-4)
(Fermentation Technology)
ArieAuneU : 518 201 aam'mmm‘lﬂ
9139 621 202 AENFNERTIANMEWIUIAINTTUNTTUIUMNS
I 2

Ui“”JG]ﬂ’J']lJLIJUJJ’]LLa ’J’NLJ‘U’]ﬂ’]i‘UENE]C‘Iﬁ?%ﬂiillﬂ'li‘ﬁllﬂ ﬁ]ﬁle’J’JV]EJ’lLLa‘”
9MANNNTINNININ ﬂﬁﬂmaaﬂﬂa‘u%iﬁua"’maﬂ‘U‘V]EL‘*U?I’MTUH’ISLGﬁEJﬁJaG]iaTWﬁLLﬂ
aawsé‘luamamnssmmwm 51]LLUULLﬁ”ﬂ'ﬁEL“lN'm“UaﬂﬂﬂﬂlJﬂ aﬂmmua%mmuﬂums
mUﬂmmi‘mm msifufemandusiainnsvein saumansveansudn nMsvinlvivaen
Lﬁuaqauma AT IINMALAZMINIUIEWI NIV

History and evolution of fermentation industry. Microbiology and
fermentation industry. Selection of microbes and raw materials used for microbial
media preparation in fermentation industry. Types and applications of bioreactors.
Equipment and tools in fermentation control. Recovery of fermentation products.
Kinetics of fermentation. Sterilization, aeration, and agitation during fermentation.

613 412 UjUANswAlLlagENvsin 1(0-3-0)
(Fermentation Technology Laboratory) .
AdeAunau : (1) 518 202 UjjURmsgatiainewialy
*613 411 wAlulagmswdn
*anaEeunTauiuld
30 (2 621 203 UJUAMIINEIAEATTININE MU

AAINIIUNTZUIUNM TN
*613 411 walulagnsndn
. *gnalseundounuld
nmsveresnduiusiulomliin 613 411 wealulagmsvin
fmsAnwusnaanui
Experiments related to the contents of 613 411 Fermentation Technology.
Field trips required.

613 413 nseaALUUMSMALLAB TN 2(1-3-2)
(Biotechnology Design)
FyrieAunau : *613 315 AINTTUANYINW
*613 313 UjURnsiawemitemanalulagdanm 2
*gaissunsaunuld

ﬂ']Wi'Jll?J’eNﬂ’]i@@ﬂLLUUﬂ‘J%U’JUﬂWﬂUQﬁlﬁ?ﬁﬂiill‘?]’)l,ﬂﬁ ﬂ’]i@@ﬂLLUUUﬁﬂ‘Jﬂj
Fam mﬁLﬁ@mmzmiﬁﬂmmﬁummmqUﬂmﬁu,smmﬁ AR HUAINTZUIUNNT MTIATI
auaamauazwé’qmu mﬂﬁ’ﬂﬂmﬂﬁmauﬁaLm@%ﬁwaa&ﬂszmumi ﬂ’]ﬁﬂﬁzﬂ’lmﬁ’]ﬂ’ﬂﬁﬂﬂ’]u
b\ iy p
ANTIAIITVATULATYIANTNT
Overview of process design in biochemical industry. Bioreactor design.
Selection and size calculation of downstream unit instruments. Process flow chart
preparation. Mass and energy balance preparation. Application of computer programs
in process simulation. Plant cost estimation. Economic analysis.
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613 414 ﬂi“U’Jﬂﬂ’]‘iL?l'aLLBiua’\‘iLﬂﬂ”ﬁ 2(2-0-4)
(Synthetic Membrane Processes)
‘Ui“”J(5]ﬂ’J'lllL‘lJUlJ']I@EJi’JiﬁJENﬂi”U’JUﬂ']iLEJE]LLNuﬁQLﬂS’]‘”M ﬂ’]i"\]ﬂﬂ’]LLum}uﬂsﬂ@ﬂ

LEJaLLNuLLauﬂiumumiLEJaLquadLﬂ'ﬁu‘VimmmmUmuuﬁmﬁlﬂmim&lmma ﬂiumamamw

Wlumsdadeusiudanse nenidsnsdadouiu medwasivsnuvidousy m’ﬁLaaﬂ

ﬂl‘uml,azi]mxuwaﬂmgawamuaamsww AENN1TANTUIIUYDINTEUIUNTLE DN

Fuasgiiing lilasilawmstu sanmilawsdu sealuBaiundu uluilawsdy lnoglada

danlnslaezlafia wesnwesdu uaviounuveanm naenaumsussgndlinsyuiuns

LEJaLquﬁaLﬂﬂ““Vimﬂmwm(ﬂmLWﬂIuIaEJ“mmW msttainde nAMNITUA D

QUENVINTTUEWNT UazdU
Overview of synthetic membrane process background. Classification of

membranes and membrane processes based on driving force and mass transfer
mechanism. Types of materials used for membrane production. Methods of
membrane production. Cleaning and storage of membrane. Selection and organization
of systhetic membrane modules. Operating principles of membrane processes
including  microfiltration,  ultrafiltration, reverse osmosis, nancfiltration,  dialysis,
electrodialysis, pervaporation, and liquid membranes. Applications of membrane
technology in biotechnology, wastewater treatment, chemical and food industries, and
other.

613 415 UfTRmsnszuumsiBeusiudanss 1(0-3-0)
(Membrane Process Laboratory) )

AdeAunau : *613 414 NSTUUNSIE MR WA

‘ *gnaiseundauiuld .
myveaesfidumusAudionlien 613 414 nssuiunsounudanszni
Experiments related to the contents of 613 414 Membrane Processes.

613421 weluladudauazinng 2(2-0-4)

(Starch and Sugar Technology)

AuieAunay ; *513 340 ‘U’JLﬂS.IW‘L!ﬁ'I'N

*E]’F\lLiEJUWiE]SJﬂUVLﬂ

IﬂiaaiNLLauﬂmawmmmaimaﬂamm dhmalealnuznenlse weduyaalsn
LLauLL‘fjWIlIﬂﬂmﬁ?ﬂmiu@mﬁ’]ﬂﬂﬁll ’JﬁlﬂﬂULLauﬂﬁﬂJ’Jﬁﬂ’ﬁNaW nszuuMsWasuLuay
‘LﬂC‘I’]aIﬁ?J’JEWNLmJLLauWNﬁU"JﬂWW mﬂ‘wsimuLu’]ﬂLLaymmaTuqmammimW]

Structures  and  properties of monosaccharides,  oligosaccharides,
polysaccharides and starch that are important in industries. Raw materials and
production processes. Chemical and biological conversion processes of starch and
sugar. Applications of starch and sugar in various industries.
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613 422 Ujiamawealuladudwasinna 1(0-3-0)

(Starch and Sugar Technology Laboratory)

Avisduneu : *513 345 ﬂgummimmuwumu

*613 421 welulaBudauaztinma
. *gnalseundounuld )

nsvasesidiusiuilevlungdn 613 421 wealuladudauazinag

dmsAneusnanui

Experiments related to the contents of 613 421 Starch and Sugar
Technology.

Field trips required.

613 423 FluanalumsuTuUganugny 3(3-0-6)
(Molecular Biology in Crop Improvement)
msfnwlassaseseniugnIsuludseg vesily Uuedea Aaslsnatad

uazlulapawnie nsfnwiesdusznavresduluiiy nsaivauntsuanseanvesBuly

Dupdva ﬂaaiiwmaml,aﬂuimaumw EJ‘LW!W@Uﬁu@&(ﬂ@ﬁ@ﬁmmmuLLiﬁﬂ(ﬂ(ﬂum'Ns] ‘1/]'1&61’114

AR DN ﬂ’]iﬂmﬂ’]‘duﬂﬁlu‘ﬂ@ﬂﬂL@uL@V]LﬂWU‘u"U’]ﬂU LLa“ﬂ’ﬁW‘uﬁﬂﬁMVlﬁqﬂﬂiﬂLﬂﬁﬁlwﬂ

1§ msldirdenmmnefidue e1sieviueait ioviweafiuarorsiona

Tumsusuusaiugivg waenisldftwiugaedulunsuidammanisinuns
Study of genetic material structures in various parts of plants such as

nucleus, chloroplast, and mitochondria. Study of plant gene components. Control of

gene expression in nucleus, chloroplast and mitochondria. Genes responsive to
hormones and environmental stresses.  Study in tandemly repeated (satellite) DNA
and plant transposable elements. Use of DNA markers such as RFLP, AFLP and RAPD in
crop improvement and application of transgenic plants in solving agricultural problems.

613431 Fenssuiiode 2(2-0-4)

(Tissue Englneerlng)

wnMTIrmnTIuiols aaﬂmm‘w ASHAATIEN ﬂ’ﬁ“U'tﬁUIﬂiﬂiN NIRTIVEDU
duURvadlAsesImemenTi L%aal,l,aunuﬂsuamaa mim%l,amwaa ﬂWiWi’J’\]ﬁ@Uﬂ’J’WLUU
WWE)L‘YI@@ !,Laummmuwymamswuqmsmamaq mimaaaa‘uau‘umsuamaawweumua“
i Tivesed A

Principles of tissue engineering, biomaterials, synthesis and modeling of
scaffolds. Testing physical properties of scaffolds. Cells and cell types. Cell corporation.
Cytotoxicity and genotoxicity assay of scaffolds. Assay of properties of cell cultivation
differentiated cells and their functions.
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613 451 msaansuwaznsitusElevdannveade 3(3-0-6)
(Waste Management and Utilization)
AvUeAUneY : (1) 518 201 aam'mmm‘lﬂ
9130 (2 621 202 AnerAansdanmdusuIfIngsy

NITUMITINN 2 ‘

AnunrveRBIALAL B IYRDITININYANIIULAYEAFNYINTIN SEUUNMIUALY
warldusleviannianvedewaillagnssiSmadineuazmanil wmaluladavern
NVINEAWINRDL

Characteristics of wastes and by-products from agriculture and industry.
Conversion systems and utilization of waste materials by biological and chemical
processes. Clean Technology. Environmental Law.

613453 mmuaudanelsaluiieiedais 3(3-0-6)

(Biological Control of Plant Pathogens)

AdeAunau : 518 201 yagAnewWaly

Ui ﬂ’liWG&lu’lLLau‘{jﬁlilﬂﬂLﬂEJ’J‘UENﬂUﬂ’ﬁﬂ'JUﬂ%JIiﬂW‘U ﬂ’ﬁ&la@ﬂﬁ‘ﬁ’mﬁﬁiﬂﬂ
ﬁ]a‘u‘VliEJ'Ug;]ﬂﬂ‘iﬁ*LLa"’ﬂa"Lﬂﬂ’ﬁE]E]ﬂf]Vlﬁ i‘lJLLUUﬂ’]iﬁi’]\‘i‘UEN‘U'Jﬂm%ﬂ?ﬂﬂau%iﬂﬂ{]{jﬂ‘l?} ™M
YSulgsenenusqawRduiing msﬂﬁwqﬂﬂmaumwg{]ﬂﬂuwumﬁmmmmdﬁﬂw&u

History, development and factors related to biological control of plant
pathogens. The production of certain antibiotic substances produced by antagonistic
microorganisms and their mode of actions. Formulations of biocontrol products from
some antagonistic microorganisms.  Methods of manipulation of antagonistic
microorganisms. Application of antagonistic microorganisms in biocontrol systems.
613450  UfiAmsmamuguidenalanlufiviaedsns 1(0-3-0)

(Biological Control of Plant Pathogens Laboratory)

Indsduniou : 518 202 UfjuRmsyatainemaly

*613 453 M3AUANLIANYABTYIIG
*E]']'\lL‘JEIUW‘JE]SJﬂulﬂ

miwmaawamwuswmwﬂummm 613453 ﬂ’]‘iﬂ’JUﬂiJISﬂW%I@EJ‘U’J’JS

fmsAnwuenenud

Experiments related to the contents of 613435 Biological Control of Plant
Pathogens.

Field trips required.

613 461 weluladFuaznauss 2(2-0-4)
(Color and Flavor Technology)
Avsnunay : 513 257 Lﬂuaumawumu
Wﬁﬂﬂ'ﬁLLa"”Jﬁﬂ'l‘ﬂUﬂ'ﬁNaC"lﬁﬂiﬁLLa”ﬂaﬁﬁa Lmawanmmmm”msmmﬂm
wagndusalUlilugnaninssusing
Principles and methods of production of coloration and flavor. Raw material
sources and applications of colorants and flavor enhancing compounds in various
industries.
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613 462 UftAmMawelulaBFuaznausa 1(0-3-0)

(Color and Flavor Technology Laboratory)

Avdsdunau : *613 461 walulagduaznause

*gnalseundounuld

mi‘mmaaqwamwuaﬂumawﬂmm 613 461 wielulaBAuaznausa

dmsfinwusnanui

Experiments related to the contents of 613 461 Color and Flavor
Technology.

Field trips required.

613 471  szuunMsAIUANUaUsERUAN WNMAlLTaE YW 3(3-0-6)
(Quality Control and Assurance Systems in Biotechnology)
rAnSTManAlulag Tanw Terivuninasgy iuLUEJUUQUG]LLauLLU'WlNVﬂ“U

AIUANNTEUIUNTHANT AT SEUUMTUIMITIANTSALA TN Fe3uie anAvalssny

mmmu‘dg‘umm watealef Msfinmsuandia (ﬂLau‘W I‘UiLLﬂiﬂJmiaLﬂﬁwaumeLau

i!ﬂ’mi](ﬂ LE)‘ULE)?J‘?IW) ey auﬂsmmsammsmmgmmﬂa lal,aaia ﬂ’li‘Wiﬁim’lﬂ‘mﬂ’WW

HAadoust mMstnsemuauaanm @F) uaensdseiuaanm @Eue) inlfiluesedelu

MIPUANMIHEALAEAMNNEGATDS WagnsiiaueTeNy
Biotechnology products, standard rules, regulations and guidelines for

control of manufacturing process of bio-products. Quality management systems

including factory sanitation, Sanitation Standard Operating Procedures, Good

Manufacturing Practices (GMPs), Hazard Analysis and Critical Control Point (HACCP)

program and International Standard Organization (ISO) series.  Product quality

consideration. Applications of Quality Control (QC) and Quality Assurance (QA) used as
tools to control manufacturing and quality of products, and report presentation.

613482 avsenUTIUAMSUNSUSZNaUIYTWmAlLlagdanw 1(1-0-2)
(Ethics for Professional Biotechnology)
AURNYLAY A TNE A QUBIITTUTIU 3T TUTIUEMTUTNMINemans Lay

walulad assenusTadmiunsUszneuivinmAluladTann ANudLRUsURsIITUTI

funsfnsedisludenuiagiu

The meaning and importance of ethics. Ethics for scientists and
technologists. Ethics for professional biotechnology. Relationship of ethics and living in
the present society.

613483 (Bosdmwizmavaluladdanm 1 3(3-0-6)
(Selected Topics in Biotechnology 1)
deniaulalutagtiuluimumelulag®om
Interesting current topics in Biotechnology
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613 491 euuun 1(0-3-0)
(Seminar) .
- madeueuvenuifeaiunged) wagidemiddemeiumelulad¥inm vie
WdaneiundTeninanwvin
Preparation on theory and research topics in the area of biotechnology or
topics related to student’ research.

613 492 TassenAdedmdutinAnwunalulagdanm 1 1(0-3-0)
(Research Project for Biotechnology Students I)
o A Ko < PN
Roulv:  seiviidanalu S wse U ) )
madeniitenuivy miduaideyaluiitesnuideniifidelauaninis
VINABIIUAD N13TBU LasMIEUelATI LTy
Selection of research topics. Searching for data under research topics
previously reported by other researchers. Writing and presenting research proposals.

613 493 lassnuidedmsutinfnenalulagdanw 2 2(0-6-0)
(Research Project for Biotechnology Students II)
FvdeAunou ; 613 492 lassuddgdmivtinAnwimalulagdanm 1

msinvimsIdeluidenaulaluavivimelulagdinm msiauewvnng
warANHAFRURINIITY NaTdBuaraTUNAITY NsWeusnuMTITeuarnsiaue
WA

Practice conducting research on topic of interest in biotechnology.
Presenting research rationale and significance, results, and conclusion. Writing and
presenting a research report.
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ANB3UNYTIBIYENUIVIIAINTTURAFINNT
nangnsuIuUTe w.A. 2560

614101 Arnssitugny 1(1-0-2)
(Basic Engineering) .
Rouly : B e iianady S vsa U

uaﬂmimaamwwwumu nuinazden mﬁﬁﬂum&mmimua M ENTUNY
foeng mwﬂaa(ﬂﬂEﬂumﬂ%jLﬂiaﬁuaLLauLﬂ'ﬁaaﬂﬂi PusTIasmLdedndynairnig
UNUMYBIAINT MﬂwzwmLUuamsumiﬂﬁzaUﬂammLﬁ’ﬂu%aﬂqmiamﬂﬁmﬁmm?jw
msiuidmiunadidmnsussnauasegiaendeu

Concepts of basic engineering work. Metrology. Calibrations. Specimen
preparations. Safety in using tools and machines. Ethics and academic honesty. Roles
of engineers. Skills necessary for success in engineering academics and professions.
Adaptations of engineers to AEC.

614 191 nslusunsuARNRIMaTdMSUIAINTANENNS 3(2-3-4)
(Computer Programming for Industrial Engineers)
poufiuweswargUnIalilawu wnAnnsiineusEmINesawIswarvas IS

wnAnmsdszinadeyaddinnsetind Gan) msannlusunsuuasinainin nmsoonuuy

LLa"ﬁi’NIUiLLﬂiﬂJﬂ’JEJﬂ’TI?ﬂi"’ﬂUﬁﬂ U‘J“LﬂVI‘UE)ﬂJa @liiﬂ‘”Uau LLﬂ’Ja’]@‘U ‘UE]ﬂ’J’]JJa\‘iﬂ’JUﬂ%J

C‘I’]ﬂJL\‘iBUl‘U MIIUTOULALIIBULARA Wﬂﬂ‘U‘L!i"’LU?Ju‘Uu@Iﬂiﬁﬁiw (ﬂ’l‘U NNDDNLLUULLAE

Wannlusunsuileussyndlflumsuitanmeimimnssugrenvms grudeya
Introduction to computers and computer components. The concept of

hardware-software interaction. Electronic Data Processing (EDP) concepts. Program

development and flow charts. Program design and implementation using a high-level
language. Data types. Boonlean logic. Arrays. Conditional control statements. Iteration
and recursion. Functions. Structure records. Pointers.

Program design and development with applications to solve industrial engineering

problems. Database concept.
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614 201 WEULUUIAINTIH 3(2-3-4)

(Engineering Drawing)

nIPBuienEs Msanemweaslsnmiin Messuuumeiiowar madou
m‘waaﬂﬁﬂi’l‘WWﬂ ﬂ’]iL‘UEJun’]WWﬂV]aLiEJa NTTHULUUNINAR miLﬁUEJuLLuum‘Wﬂan
ﬂ’]iLSUfJu’JﬁWEJﬂLWUEJ’J MITYULHUAG ﬂ’]iL"UEJ‘ULL‘U‘U?WEJ@"LEJEJE]LLa”ﬁ’Juﬂi”ﬂ@USIJ@QSUUQ'm
mﬂwumﬂl,l,aﬂmﬁmmﬂLﬂaau miL’UEJ'L!LLUUWQEJM%I‘UﬂauW’JLﬁ]ai“UQEJ‘UUWUﬁU

Lettering. Orthographic projection. Freehand sketches. Orthographic drawing.
Pictorial drawing. Sections. Auxiliary views. Fastener drawing. Development. Detail and
assembly drawings. Dimensioning and tolerancing. Basic computer-aided drawing.
614202 &DRIAINTIH 3(3-0-6)

(Engineering Statistics)

mwﬁmmﬂwmﬁuuavmsﬂsvaﬂcﬁ Faudsdu MsmeazsAdaeans N3
wanuasNuazdu NIFUFI9E19 MIOUNIUNNEDRLATNMINAFOUANYATIY N3
FPT2RANALUTUTIU NTATIZRNTRD0E LAY AR LTS mﬂmﬂiadmamﬂaﬂmwa
uAdeymymesnidennssy

Probability theory and application.  Random variables.  Mathematical
expectation. Probability distributions. Random sampling. Statistical inference and
hypothesis testing. Analysis of variance. Regression analysis and correlation. Use of
statistical methods as tools in engineering problem solving.

614 211 AITUIUNINGR 3(3-0-6)
(Manufacturing Processes)
A isAuneu : *614 201 WoULUUIAINTIN
*graGsundaunuld

Waﬂﬂ?i‘UENLﬂiaﬂll’ﬂLLauLﬂi@ﬂﬁ]ﬂﬂUﬂiu‘U’JUﬂﬁNaﬁl Lﬂi@\‘iﬂaﬂ Lﬂiﬁlﬂlﬁ
LﬂiaﬁL’ﬂﬂi"lﬂLﬂiaﬂﬂﬂ msaai‘]mus"d LASDANE LASBIAR LﬂiEN‘WUlI’JUIﬁ‘V?w Lﬂ‘iEN(ﬂ"lJLli‘U
Lﬂi@ﬁﬁﬂ’]iﬂﬂ’sﬂlﬂﬂ’l E]ﬁLE]ﬂJ) PANNITVBINTTUIUMTNES ASh N1SAR LagANsane
‘Wﬁﬂﬂﬂi‘UENﬂ’ﬁL‘UE)ﬁJIElW‘iWJ?JVLW“NWLLaSLLﬂﬁ yﬂ’liUﬂﬂi mMInaslang NITUIUNTTaBlanY
maviwuy ssuvinedllave ssuudeudmhlane awdiusseninsdaniunssuiuns
W WugLvewLluNTEUIUN HER

Principles of tools and machinery in manufacturing processes. Lathe.
Shaping machine.  Grinding machine. Milling machine.  Pressing machine.  Dirilling
machine. Shearing machine. Bending machine. Forging machine. Electrical discharge
machine (EDM). Principles of tuming, shaping, milling and drilling processes. Principles
of electric and gas welding. Brazing. Foundry. Casting process. Molding. Gating
system.  Risering system. Relationship of materials and manufacturing processes.
Fundamentals of manufacturing costs.
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614 212 UJUANSNIZUIUNSHAN 1(0-3-0)
(Manufacturing Processes Laboratory)
AGAunau : *614 201 WgULUUIAINTIN
*gnaiseuniauiuld
ﬂ’liwmamwuﬁmmax‘mWiﬂa\‘imwm mMsnasenin MIndaser Mnawnden
miﬂaﬂﬂﬁ‘u% m’iﬂa\‘IL‘lﬂuii’N msla msfaviemtih mstnses madedlavedgliiiin
msdenuda miL‘UaﬂJf\]@ Asvaelany mwaaaam‘uamau AN TSUADVIDIUAINEL
Basic experiment of facing, round tuming, tapering, threading, boring,
countering, shaping, partial face milling, electrical welding, gas welding, spot jointing,
metal casting, aluminium alloy casting, and copper alloy casting.

614 213 msldrauRwmasdaelunisesnuuy 2(1-3-2)
(Computer Aided Design)
AudsAunau : 614 201 WeauwuUIAINTY
msldresiiames-worhiwaslunslouwuuaosdiuasaniia nsdounmdn
MITeuUNWUTENOU NSATLARMUAR AR DULALNNSHBULN
Computer-software drafting for two and three dimension drawing. Section
view drawing. Assembly drawing. Tolerance and clearance of fitting.

614 241 ATHFAEASIAINTTH 3(3-0-6)
(Engineering Economy)
malensidaassgmaninernudulUldlunmsduiulasnismddmnssiuae

53119 msAnmenile miﬂﬂﬂ%ﬁaiﬁ’]m wiaveaunu NMsUssdiuAmnaasYgmanslunis

mmauslﬁmwLaaﬂmiﬂiummmamaammmENLLaummlmLuuau FATINANDULNY N3

UssnaumBtula Rule MIATERYAANYIL myieTeaLl MIlATEEMIaLIU

ningau uugiinszualuan ustns msussgndldlusunsuneniamestumsinses

Yymmaesugrmansiennssu
Economic analysis of engineering and business project feasibility. Interest

formula derivation.  Depreciations.  Classification of costs.  Evaluating economic

alternatives.  Estimating effects of risk and uncertainty. Rate of retum. Estimating
income tax. Inflation. Breakeven analysis. Sensitivity analysis. Replacement analysis.

Cash flow diagrams. Bond. Applications of computer programs in engineering

economy problem analysis.
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614 251 MFIANRUNY 3(3-0-6)
(Operations Research)
FudeAunay : 614 202 @RIAINTTY

umiwedismymmAFeddumiumauilgmnsgaamnssugalval msld
FMUUVNIARIRAMENS NSLUSWNSUTREY FuuNsauEs nauiinud vigufuaines 67
uUUAUAIAIAGY MsdnaesmunsadlunszuIunsinaula

An introduction to the methodology of operations research in modern
industrial engineering problem solving. The use of mathematical models. Linear
programming. Transportation model.  Game theory. Queuing theory.  Inventory
model. Simulation in decision making processes.

614 311 UjUANsMvasdauisn 1(0-3-0)

(Materials Testing Laboratory)

JdeAunay @ 614 211 ASTUIUNINER

614 212 UFURMINTZUILMINE

meszilasainelanlumdnnairsueu Wannas vewas ewaINEl
spililenuavegiiiflounan Mvadeuanlivinavemnisis msda nMsla nsTuuss
NITUNN UWAEHIIBRA

Analysis of materials structures in carbon steel, cast Iron, copper, copper
alloy, aluminium, and aluminium alloy. Testing mechanical properties of tensile,
bending, impact, and compression.

614 312 mslneuiameitaslunsnandmiuradnnadidud 3(3-0-6)

(Computer Aided Manufacturing for CNC Machining)

FGIAUNDY @ 614 211 NITUIMINGA

614 213 nildAauianaidielunseanuuy .

nsfnwneivesddszneunarnisidinsesdnsnafinruauiieneuianes
@BT) nafmuanwuny szuulavefAwad miuluU 2 un wew 3 unu nMsuAlu
SPUUTAUT MInauunszUIuMskEsn Madeulusunsiedoufinngaluan dunse uae
Wulds nad@eulusunsuidudmiununds nadsulusunsufiduidmivnuia ssuy
guemnuilunseenuuuiarmardalaglineuianeste @edy) nseenwuuiionsndn
IneldmoufiameidasmsieszisuudmsumsiBeulusunsudug

Studying the compositions and uses of Computer Numerical Control
machines (CNC). Defining the axis. Coordinate systems for 2-axis and 3-axis. CNC control
system. Planning production processes. Program movements from point to point,
linear interpolation, and dircular interpolation. Programming CNC for machining.
Programming CNC for milling. Knowledge-based system for designs and Computer
Aided Manufacturing (CAM). Design for manufacturing by using computer aided cost
analysis for CNC programming.
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614 313  sTUUEAlIA 3(3-0-6)

(Automatic System) .

Judsduniou : | 618 120 Jeanssulviiivugiu

AENMSIINULATTURBUNTEDNLUUTEUUMIINUSALLLR nenuuUTsuY
waraeInnismuAdmsunuluRnduas iuuindli MIBONLUUITTUUMIUANNTT
HAMLUUSALULIR FEUUTDIBUNN Lm‘Vl‘W‘V!LLa“iLaEJ miﬂs“&mmmaUﬂsmmmwmmm
IﬂiLmiuvLé‘l%Tmuuumuﬂumimmumaamimﬂﬂiamium

Principles and steps of automatic system. Design of system and logic.
Control for pneumatics and electrical pneumatics. Design of automatic production
control system. Input, output and relay. Application of programmable logic controllers
for automatic machines.

614314 Aenssuesasiiona 3(3-0-6)

(Tool Engineering)

Fusdunou : 614 211 ATTUNMIHER

wdnnseanuuulIesiiena nseenuuuLAIesiiedn msLaafﬂ,ma@ NS
ganuuUInduaziinmesdmunudenlavsuazauaissdlona miaamm‘umsa\‘ma
dmsunuinlaznsivaay ﬂi“"U'J‘Llﬂ’liNa(ﬂLLa"E)Uﬂim‘UEJN’MQ@LLa"’LU’] ﬂ'li‘UUi‘LJWﬁWﬁfﬂﬂ
Lﬂi@\‘iﬁl@LLﬁ"ﬁ@\‘i@IﬁM” ﬂ’liE)E)ﬂLLUULLﬁJWlIW ﬂ’ﬁE]‘U‘UUN’JLL%JWlIW

Principles of tool design. Design of cutting tools. Material selection. Design
of jigs and figures for welding work and machine tool work. Design of measuring and
testing. Production process and equipment for blow and injection. Formation of
plastics. Metal cutting and bending. Mold design. Mold heat treatment.

614 315 BUYUWAN 3(3-0-6)
(Heat Treatment of Steels)
AydeAunay : 614 211 ASTUIUMSHEN

wan&eSuou Wanndway wdnndnededie mdnndliady auiumseu
rufounseuguindweunanndn

Carbon steels. Alloy steels. Tool steels. Stainless steels. Heat treatment
process. Surface hardening of steels.

614316 UfURNsEUYUWAN 1(0-3-0)
(Heat Treatment of Steel Laboratory)
JurlsAudew : %614 315 auyuwian
. *“gnaiFeuniouiuld
nvmeesiduiusiuilewlunedv 614 315 suyuwan
Experiments related to the contents of 614 315 Heat Treatment of Steels.
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614 317 Tawzinen 3(3-0-6)
(Mettallurgy)
AUsAunau : 614 211 NSTUIUNSHEAR ‘
nannsveslansinenlumannad e wannamaiedle wannaliady uay
winviae nszuumseunsou neuguiwlwedave nsunddlulave
Principles of metallurgy in alloy steels, tool steels, stainless stells, and cast
iron. Heat treatment process. Surface hardening. Age hardening in metals.

614 318 UjUANslavInen 1(0-3-0)
(Mettallurgy Laboratory)
AuUsAunay : *614 317 lavizinen
‘ *gnaguniauiuld
mMveaesduusTudlamlusein 614 317 Taviginen
Experiments related to the contents of 614 317 Mettallurgy.

614 321  MIANMNMINNIUNGAFVNTTU 3(3-0-6)

(Industrial Work Study)

JudeAunew :  *614 202 @dRIAINTIY

*mﬂgsﬂuwsaunulﬂ

panMsTRINSAnMTRaeUlmuasnal MIIPLaEMTIATIERIs MV
mi‘divaﬂwaﬂmsms%mammsmaaulm ﬂ’]ii‘liLLNueﬂllLLa"’LLNUﬂ’lWﬂiuU'Mﬂ’ﬁNaﬁl
wadAL- \P303Ns Wi sAL miﬂﬂwmimaauvlml,mwamﬂ FATAUIUNNG
I MIANFIBENTTINNY. MIMIAINETHIN MTIAUTEAYEAW WwAlANSAYUALIE
i mﬂLﬂﬂmmumaUauUsﬂuﬁmimmiﬂmmUiua‘wamw iu‘uumamammﬁm M5k
Qﬂﬂiﬂﬂwamwuﬁﬂumﬁﬂﬂwﬂmimmu miﬂiuqﬂGﬂ“ﬁUiLLﬂi&JﬂaNW?LmaﬂUﬂﬁ?Lﬂi']u“lﬂ
nsglfnw

Principles of motion and time study. Work measurement and work analysis
methods.  Application of principles of motion economy. Use of process charts and
diagrams. Man-Machine charts.  Simultaneous motion charts.  Micro motion studly.
Time formulas. Work sampling.  Standardization of time.  Performance rating.
Allowance time determination techniques. Job analysis for work method efficiency
improvement.  Standard data systems. Uses of equipment related to work.
Applications of computer programs for analysis. Case studies.
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614322 FansauAnuUasndie 3(3-0-6)

(Safety Engineering)

miﬂﬂwwaﬂmﬂumsﬂaaﬂumiaml,a8 A1999ALUY NISILATIEA
LLa“ﬂ’limumeudeumiwN’lummfﬂmmaumw ENﬂUi“ﬂEJ‘LJi’Nﬂ’]EJSIJaﬂaJquJ wiAtiaAY
Ua@ﬂﬂﬂ‘ﬂ@ﬁ"ﬂﬂ mMsdnn1sn1stosiusgpdsey ‘Viaﬂﬂ’]isU’eNﬂTiﬂﬂﬂ']iﬂ’ﬂllﬂa@ﬂﬂil
ﬂgum&mmﬂaaﬂﬂﬂumiwNﬂu NQVINBWSINUY - 1NATTILAUANNURDAS BUAY mm
Uiy Maﬂm'ﬂumimumadmmaammdamﬁmﬂﬁu ﬂmwmamammimumu
nsdifinw

Study of loss prevention principles. Design, analysis and control of hazards
in workplace. Human elements. System safety techniques. Fire safety management.
Principles of safety management. Safety laws in workplace. Labor laws. Safety
standards and occupational health. Principles of industrial environmental control.
Elementary industrial psychology. Case studies.

614 323 mspMmEns 3(3-0-6)

(Ergonomics)

AdeAuniau : 614 321 MIANMNMIINUNEQARNTTU

i”UUﬂ’]EJ’Jﬂ’]ﬂﬂ’lﬁﬁli‘UENiJu‘lﬂEJ 3”UUU§“‘E§']‘V|?13JNE‘1‘UENJJU‘I?}EJ ﬂ’lii‘Ui‘UENll‘Ll'HEJ
ﬂ’J’lllﬁllWUﬁ‘U@Qi”UUﬁﬂJNﬁﬂ‘UﬂﬁLﬂﬁE)UVLW’J“UENi’Nﬂ’lEJ ﬂ’liE]E)ﬂLL‘U‘ULﬂi@ﬂ%ﬂiﬂﬂﬂimua‘”
Lmaama‘wmuwa%mu‘imamwuﬁﬂumimaaulmsuaai'mmamuwwm&mmﬂ'uma LNF
anwmmmﬂaaulm LazAINAN

Human physiological system. Human nervous system. Human receptions.
Relationship between body motion and nervous system. Design of machines
equipment and tools used by human, relating to human body motion in respect of
ages, sex, motion characteristics and fatigue.

614 331  N1SATUANARINW 3(3-0-6)

(Quality Control)

FveAunsY : 614 202 @RRIAINTIY

ENNTVBINNTATUANALATN mﬁﬁmmimimmuﬂmmw ANIAIUALAUNIN
Weatii - mAlANISAMUANALNN andetiendmnsudmiunssuiunmedn ms
AATIBAMLEAILITAVINIZUIUNT NITIATIZRTEUUTR miinqﬂmIﬂUime
ﬂamﬁmaﬂumimmuﬂmmw NYAAnY

Principles of quality control. Quality control management. Statistical quality
control. Quality control techniques. Engineering reliability for manufacturing. Process
capability analysis. Measurement system analysis. Applications of computer programs
for quality control. Case studies.
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614 341  MTAATEARUNUDAENNTTY 3(3-0-6)

(Industrial Cost Analysis)

o o Sy ) S - - . -

YANNITUYTAUN ULV DIAY muwu?jumma‘] NITIATIENAUNUNTTHAR
miﬂivmmmuwu mi’ﬂ\‘iLLNuLLa"miﬂ’JUﬂJ;J(ﬂw/]umima(ﬂ mimﬁulﬁ]m@mmuluﬁim}
QAFMNTIU muwummﬁ’mmuwuaum ﬂ’]i‘\)(ﬂWNUUT’ﬁJ’]mMLﬂ&J’JﬂJENﬂ‘Uﬂ'ﬁNaG] 3AnA
ﬁunquUﬂﬂﬂiiﬂJ

Fundamental of financial reports. Varieties of costs. Cost analysis for
manufacturing processes. Cost estimation. Planning and controlling production costs.
Decision making in industrial businesses. Standard costs. Cost of goods. Allocating
budgets in manufacturing. Activity-based costing.

614 351  MTIUNULASATUANNMIHER 3(3-0-6)

(Production Planning and Control)

AdeAunau : 614 202 dBRIAINTIA

UNUNT095EUUNSHAR  WAllATeanIneInTal NTINLNUMIHERTIN A3
IANTTAAAIRRY MIAMUANITNNITHEN NTAIUANNTHER NMTTNUHUAINABINITIY
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Introduction to production systems. Forecasting techniques. Aggregate
production planning.  Inventory management. Production scheduling. Production
control.  Material requirement planning.  Planning projects by using critical path
methods (CPM) and program evaluation and review techniques (PERT). Cost and
profitability analysis for decision making.  Applications of computer programs for
production planning and control. Case studies.

614352 msiamawdsnuuazianndeudwiuisns 3(3-0-6)
(Energy and Environmental Management for Engineers)
MIIANMSNMIATUNSINU NMSAIANTDUNGU msausﬂwwmmu muwuiumi

AN WAL iuUU‘L!Dﬂ‘Ll“U’ENlIu‘UEJLLﬁuﬁQLL'Jﬂﬁ@llIﬁﬂ vanmpmai 1aNIN10INA

sannvlufu vang WNLaEN UANMTNNYUNRNN VBBUaE youdeidssdunse
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metemende nmsidavesde mUssdiunansenuAwandey
Energy management. Heat recovery. Energy conservation. Costs for energy

management. Ecosystem of human being and global environment. Water pollution. Air
pollution.  Sail pollution. Noise pollution. Thermal pollution. Hazard wastes. Effects
of pollutions on environment. Polluted waste management by engineering processes.

Waste treatment. Waste disposal. Environmental Impact Assessment (EIA).
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614 361 msaanLL‘U‘ULﬁamwaﬂmsﬂummﬁm 3(3-0-6)

(Design for Manufacturability)

AGAunau : 614 211 ASTUIUNIHAR

MaﬂmimmumiaamwuwamnmwwmmmwLLa”mﬂsvawﬁmwmumuwu s
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Principles for designing a quality and cost-efficient product. Design for
manufacturing.  Design for assembly.  Design for machining.  Design for casting.
Process selection.  Planning inspections. ~ Analysis of alternative manufacturing
methods. Risk consideration for design management.

614 362 Usyayrmauiluszuuntswan 3(3-0-6)

(Computational Intelligence in Manufacturing Systems)

IUsAUaY @ 614 351 MIVNUHULAAIUANNTHAR

wnAnUDssTUUNSHARETe Y miﬁiwi"dLLUUWNﬂmG\mﬁmLLaum‘i‘mm
Wimuwavﬂmuuumimam ‘{jZUZU’]ﬂiuWﬁ’]‘Vﬁ‘UﬂWﬁNLLN‘Hﬂiu‘U?Uﬂﬁ mMsaamsRassesing
ﬂ’]iﬁ/i’]ﬂ’1Will’]“"Vlﬁﬂiuﬂ’]i’;’NLLNuLLa”ﬂ’ﬁi]ﬂﬁl’]i’]ﬂﬂ’ﬁ&la(ﬂ ﬂ’liE)E]ﬂLLUUi“’UUﬂlIUﬂ mMsiaen
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Concepts of modern manufacturing systems.  Mathematical model
formulation and optimization. Computational intelligence for process planning.
Machine setup reduction. Optimization in production planning and scheduling. Kanban
systems design.  Manufacturing equipment selection.  Group technology. Machines
and facilities layout. Warehouse layout. Case studies.

614 363 UUANSIANTINGAS NS 1(0-3-0)
(Industrial Engineering Laboratory)
JudeAunay @ 614 202 @RAIAINTIY
614 241 ASYEAANSIAINTTY
614 251 M3IeANTUNY
614 321 ﬂ'ﬁﬁﬂﬂﬂﬂﬂiﬁﬂ@ﬂuﬂWQQﬂﬁﬂﬂﬂiiﬁJ
614 331 MIATUANAMUNTN
614 351 ﬂ'mmmuuazﬂ'mqunﬁwﬁm
YfuRmMsdmsuadiimnssy wsugmansimnssy NM533ea e NMsAnw
MIVNNUMBAMNTT NMSATUANAMNN WAEMTYNUHULAYATUANNSHAR
Laboratory on engineering statistics, engineering economy, operation
research, industrial work study, quality control, and production planning and control.
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614 364 NSBDNLUUNISIAINTTH 3(2-3-4)
(Engineering Design)
AuUeAuney : 614 213 mMsl¥mpuRiumesdelunisesnuuy

) VENNNIYBINTOBNUUUNARS S P ARET19aTIAlUNTERNLUUNER U9
YURDUNITODNLUUNITIAINTTY msﬂixl,ﬁu{]zymtﬁamiaaﬂLL‘UU ANSESUATNNT
UsEUNAWIANUAATOIHAAA I MIUUamt TR NI F0end) n153asen
Ussnnesrudevng (eWidusie) nseenwuuMEIFmNgsy miwwmawamﬂm% s
auazmsUssdiunandndos  nmsirerinsmsadiuuusiaes 3 ARfeas1wiuwuy

Principles of product design. Creativity in product design. Engineering design
process. Problem appraisal for design. Product concept generation and evaluation.
Quality Function Deployment (QFD). Failure-mode error analysis (FMEA). Engineering
design. Development to products. Product generation and evaluation. The use of 3D
modeling software to create prototype.

614391 msEnenilugmanvnssu 1(litieenda 240 Falug)
(Industrial Training)
FyrdeAunou 614 211 ASZUAUNMINAR
614 241 \ATHIANANSIAINTTU
614 321 MIANBINTINIUNRQATMNTIY
. 619 201 Ugumn'ﬁal,ﬂimma'msm'mqmniisu
Fouly : il Sanadu S vde U
E']ﬂjjﬁﬂ’ﬁqwu’l,ui'imumaamwwLﬂwuaawmmmﬂﬁuqmawmﬂﬁunaﬂaj
floena1 240 Tl
Training program in a factory or a company related to industrial engineering
at least 240 hours.

614 411 mssenuuusiiaiiasdu 3(3-0-6)
(Die Design Fundamentals)
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Ungasnwiam

Fundamentals and steps of die design. Types of dies and presses. Machines
and tools for die construction. Dies designing. Designing and installing of punches and
dies. Die materials. Structure of casting iron and steel dies. Die maintenance.
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614 451  FANTIHUYaNUI 3(3-0-6)
(Maintenance Engineering)
‘uEJ’]&ﬁJE]\'iﬂ’]i‘UE]&JU'ﬁﬂWNE]ﬁﬁ’ﬁﬁﬂiimlﬁ"ﬂ’ﬁﬂﬁ\‘ﬁﬂ‘l&ﬂ‘ﬂﬁlNaLL‘U‘U%ﬂﬂ‘uﬁJﬁ’Jui’m
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Industrial maintenance and Total Productive Maintenance (TPM) concepts.

Failure statistics. Reliability. Maintainability. Availability analysis. Lubrication. Preventive

maintenance system and condition monitoring technologies. Maintenance controls

and work order system.Maintenance organization, personnel and resources.

Computerized maintenance management system (CMMS). Life cycle management.

Maintenance reports and key performance index. Maintenance system development.

614 452  STUUMINBAKUUAY 3(3-0-6)

(Lean Manufacturing Systems)

Uz IAUanIzuIun1suan ‘Ui"”J(ﬂﬂ’J’]ﬁJLUuM’]‘UENT’UUﬂﬁNaC‘]LL'U‘Uau WE]HJ;]LLG‘”
MANNSMNINAALUUAU Lﬂiamaaumﬁﬂum”mumiwam miﬂs"aﬂmﬂsaamaauuﬂﬂmm
wnzlunszuaumsedn

History of production systems. Founding of lean manufacturing systems.
Lean theory and principles of lean manufacturing. Lean tools for manufacturing
processes. Applying lean tools to solve specific problems in manufacturing processes.

614 453  NAVUBYAEIUNTITY 3(3-0-6)
(Industrial Laws)
nQUVENEAANING 38N1IeAanINTEmTuMTWwarnnsdseen eI
AIEMTANARUNTAMY NVIENEBATINEINIFBNINT NYVENETNa ngrnelssnu
Customs laws. Customs procedure for imports and exports. Laws of
investment promotion. Customs tariff laws. Commercial laws. Factory laws.
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614 454  MSIAMTNNMINBALAZNTIATIAUNM KGR 3(3-0-6)
(Production Scheduling and Sequencing)
FyieAunau 614 351 NIVNUHULATATUANNISHAR
‘wanmiﬂuamﬁmiﬁ]mmi’mmimaMLLavmifﬂmmmummamiwnumw&nniﬂﬂu
IR mil,aaﬂl,l,avmiﬂivaﬂmﬁmif\]mmi'mmiwawaaﬂﬂaaaﬂuaﬂwm“mimam‘um
aufouuazlnadou mimﬂaumLmaimmsﬂumiﬂmummaiﬁ'l@miwmswamwL‘Vimwﬁu
Principles of production scheduling and production resource sequencing.
Selection and application production scheduling in relation to job shop and flow shop.
Computer aided calculations for optimization production scheduling.

614 455 MIASNTNLAZMIUIININITNENTUY WY 3(3-0-6)

(Team Building and Human Resource Management)

ﬂ’J’l?,Wi?,J’]EJ‘UENVIZLI ‘Ui“’LﬂWU@ﬂ‘Vlll MWL iﬂLLUU‘UENVIlIV!lI‘Ui“’a%ﬁﬂWW
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MINAUININNU TALISTIUOIANT MSUTINTATLTALES

Definition of teams. Types of teams. Team development. Models of team
effectiveness. Team building tools. Communications for team building. Employee
selection. Employee motivation and development. Organizational culture. Conflict
management.

614 456 MSPANKUUKAZIATIZVNNITNAADA 3(3-0-6)

(Experimental Design and Analysis)

FydsAunau : 614 202 @RRIAINTIU

WUIAANITEDNLUUNITNARARY NMSLATIMIsimnTsy Inermansuay
welilaglneldvdnnseenuuuniseaes 35mafivleya nseenuuuwuusIa0weINS
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Experiment design concepts. Problem solving in engineering, sciences and
technology using experiment design concepts. Data collecting methods. Models of
experimental design. Data analysis. Multiple regression analysis. Data analysis by
computer programs.
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614 461  M3PRNLUULINUDAFINNTIY 3(3-0-6)
(Industrial Plant Design)
AGeAunau : 614 321 msﬂn‘tﬂ’m'ﬁm\ﬂu‘vmaﬂa’mnssu
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Introduction to plant design and layout. Prelimimary analysis of plant design.
Layout planning.  Facility planning and design. Nature of plant layout problems.
Selection of plant locations. Work analysis. Analysis and design of material handling.
Inventory and storage techniques. Economics of design. Analysis of line balancing.
Product analysis. Basic types of layout service and auxiliary functions. Computer-aided
plant design.

614 462 AFINTIUAMAT 3(3-0-6)

(Value Englneenng)

ﬂ'J’liJLIJ‘L!iJ’]LLa“’ﬂaﬂﬂWi’mﬁlﬂﬁMﬂmﬂﬁ ‘UNWQUﬂﬁﬂ’WLuuQW‘uW’N’Jﬂ’JﬂiiﬁJﬂmﬂﬂ
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History and principles of value engineering. Operational procedures of value
engineering. Applications of value engineering for product and process designs.
Applications of engineering value for material cost reduction. Case studies.

614 463 nsInaesanIUNIal 3(3-0-6)

(Simulation)

deduiou 614 202 aBAAINTIY
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Generation of random numbers. Random number testing. Steps of
simulation.  Data analysis. Simulation by computer programs. Applications of
simulation to industrial problems and queuing system.
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614 491 1ATNNAANTTUIAFWNT 1 1(0-3-0)

(Industrial Engineering Project 1)

AwsAunau : 614 391 mEnanilugmamnssy

Fouly : il Sanadu S vde U ‘

denvirdelde Aurddeyamdivmsuaziamideiveiinisiiausiniely
A1VIAINTIUNAMNTUALANINAEITOI MTNWURNLLITY WeulATITIINEITe
iauelATs19Ade

Selection of a research topic. Literature review in Industrial Engineering and
other related disciplines. Research planning. Research proposal writing. Research
proposal presentation.

614 492 ATNNAMNTINGAGNNT 2 2(0-6-0)
(Industrial Engineering Project Il)
AdeAuniou : 614 491 1ATNAAINTINGAEWMNT 1
WWLUUﬂﬁV}NTw’JQEJGH@JIﬂiﬂiWNWUQQEmlmﬁuai’a udluseien 614 491
TAssMANTINENAYNIS 1 Weusenunanside diauenaniide
Conducting a research project according to the research proposal submitted
for 614 491 Industrial Engineering Project |. Research report writing. Research
presentation.

614 493  duun 1(0-3-0)
(Seminar)
Juwieduneu @ *614 491 TASsNAANTINGAGMINT 1 ¥iT0
*614 494 \WRYUAVNIANE
*gnaiseuwiouriuld
Rouly eAnilTanaidu S vse U

msthaueusraiugluiiensinidmnssugpanvmaviieridenifedes
Presentations and discussions in industrial engineering or related topics.

614 494 \G3BUEWNIANY 1(0-3-0)
(Preparation for Cooperative Education)
wsAuneu : 614 391 m3Enanulugaavnssu
Gouly : sr3viiSanady s vise U
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Preparation for the workplace regarding student qualities and personality, as
well as learning about the organization they are going to work with.
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614 495 gvRARNWN 9(litieanin 16 dUaA)
(Cooperative Education)
AisAunay : 614 494, WS HUENAANN
Noulw : vl danadiy S vise U

ﬂg‘umwul,amamﬂuwumwﬂuuswwmstaammmﬂismama’mmi laidae
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Working as an employee in a company related to industrial engineering of at
least 16 weeks. Preparation training. Selecting a topic for improvement. Improving and
monitoring. Writing a report and presenting the improvement results to the company
and advisors.

614 496 ANBINOEAMTUIAINT 3(3-0-6)
(English for Engineers)
‘1/|ﬂ‘t&uﬂﬂ‘lﬂﬁaﬂﬂi]‘wﬁﬂ/ﬁﬂ'lﬂ']ﬂi‘wﬁ]w‘1/|Nﬂ‘lﬂuﬁﬂWWLLiﬂaBMUWUTUWQ nMadauy

Swaseadumans RN TUTTYN mawBeuiuiieaouinda wuuiluayey
English skills for engineers in an intemational environment. Formal email

writing. Meeting minutes. Preparation for TOEIC listening and reading tests.
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A5 UNYSI8BIFIVIIVIIANTIULATDING
nangnsuIuUge w.A. 2560

615101 aruaensemeimnssuioy 1(1-0-2)

(Introduction to Safety Engineering)

Maﬂmiwummmﬂiium’luﬂaamnEJ aMwnveInsiingURmg nannisiay
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Basic principles of safety engineering. Causes of accidents. Principles and
procedures of accident prevention. Accident analysis and investigation. Personal
protection equipment and safety equipment. Hazardous material control and
protection. Flammable material storage. Fire prevention. Explosion prevention of
flammable materials. Safety laws. Engineering ethics.

615112  nafman3dIAINTsU 3(3-0-6)

(Engineering Mechanics)

STUUYDITI LTINS amasuaaaummau'mamid abnemansvedlia ﬁ]ﬂL‘?lu
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Force systems. Resultants. Equilibrium of particles and rigid bodies.
Fluid statics. Centroid and moment of inertia. Kinetics and kinematics of particles
and rigid bodies. Newton’s laws of motion. Work and energy. Impulse and
momentum.

615113  naf@nsIAINTN 2 3(3-0-6)
(Engineering Mechanics II) R
TAUAENS UATIAUNAAMARS TR ALAZINGINGY ngMseRouTiteTiaasen

Ty nuwasnd s Buaduazlusudy
Kinematics and kinetics of particles and rigid bodies. Newton’s second law

of motion. Work and energy. Impulse and momentum.

615 121 amwwamam%mﬁmnﬁmﬂ?mna 1 3(3-0-6)

(Mechanlcal Englneerlng Thermodynamics 1)
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First and second laws of thermodynamlcs and Carnot cycle. Energy.
Entropy. Basics of heat transfer and energy conversion.
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615 201 L%ﬂuLLUUaﬁQﬂiiﬁJLﬂ%aﬁﬂﬁ 1(1-0-2)

(Mechanical Engineering Drawing)

FvrisAunau : 614 201 WeuLUUIAINTIY
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Basic engineering drawing. Descriptive geometry. Surface finishing. Fitting and
tolerance. Geometric dimension and tolerance. Engineering drawing standards and
symbols. Reading of engineering drawings. Drawing of mechanical parts including gears,
nuts, screws, rivets, wedges and springs. Welding drawing. Piping drawing. Working
drawing. Assembly and disassembly drawings.
615202 UfiRmMadeunuuimnssaiasna 1 1(0-3-0)

(Mechanical Engineering Drawing Laboratory )
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Two-dimensional and three-dimensional ~ drawing  for  mechanical
components related to the course 615 201. Use of pull-down menus, toolbars and
command lines in AutoCAD to draw and modify objects. Use of three-button mouse
and keyboard. Use of option commands to modify displays of color, crosshair size, line
thickness, right-click mouse, and snap size. Use of grids and snaps, orthos, polars,
object snaps and object snap trackings. Determination of drawing limits. Cartesian and
polar coordinates and angle measurement. Use of layout to view and print drawings
through a plotter. Use of blocks to insert objects. Use of text and dimension
commands to insert dimensions and notes including geometric tolerance. Basic three-
dimentional modeling and correcting by using primitive command groups and featuring
command groups. Extrude, revolve, sweep and loft. Boolean operation and solid
editing. Use of UCS and WCS coordinate systems to view and construct three-
dimensional models.
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615203 @hpamSUNIIRTRRNIImINTIY 2(2-0-4)

(Statistics for Engineering Analysis)
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Probability theory. Random variables. Continuous and discrete probability
distributions. Expected value and moment generating function. Application of
probability theory. Sampling distribution. Parameter estimation. Statistical inference.
Hypothesis testing. Correlation and regression analysis. Analysis of variance. Use of
statistical methods as tools to solve mechanical engineering problems and application
of computers to solve problems.

615204  sudevABdeiuavdmivimnseioana 2(2-0-4)
(Numerical Methods for Mechanical Engineers)
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Importance of numerical methods. Errors. Identifying roots of equations by
graphical method, bisection method, false-position method, one-point iteration
method, Newton-Raphson method, and Secant method. Systems of linear algebraic
equations. Interpolation and extrapolation. Least-squares regression. Integration and
differentiation. Ordinary differential equations. Partial differential equations. Computer
programming for numerical solutions.
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615205 UfAMaTsumuuAmnssuaiana 2 1(0-3-0)

(Mechanical Engineering Drawing Laboratory II)
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Two-dimensional  and  three-dimensional ~ drawing  for  mechanical
components related to the course 615 201 by using drawing programs in mid-range or
high-range levels. Use of two-dimensional drawing modules to draw and modify two-
dimensional drawing. Use of part modules to draw and modify three-dimensional
models. Use of assembly modules to assemble components created by part module
and to simulate the motions of parts. Creation of two-dimensional models from three-
dimensional models. Three-dimensional modeling including solid and surface
modeling. Use of geometric relations and constraints for two-dimensional sketches.
Specifying dimensions and dimension parameters for two-dimensional and three-
dimensional models. Use of model evaluation functions and finite element
simulations to verify models. Use of mating conditions in assembly modeling.
Exploding drawing in assembly. Use of neutral files for exchanging CAD data between
CAD systems.

615206 nszUIUMSHARdWMEUAMINIAIINA 3(3-0-6)
(Manufacturing Processes for Mechanical Engineers)
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Theories and principles of manufacturing processes including casting,

machining, forming, and welding. Material and manufacturing process relationships.

Fundamentals of manufacturing cost calculation.
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615211 nasnansvaads 1 3(3-0-6)
(Mechanics of Solid 1)
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Forces and stresses. Stress-strain relationship. Stresses in beams, shear force
and bending moment diagrams. Deflection of beams. Torsion of shafts. Buckling of
columns. Mohr’s circle and combined stresses. Failure criterion.

615212 namansAIasdnsna 3(3-0-6)

(Mechanics of Machinery)
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Basic mechanisms, linkages, and joints. Kinematics, position, velocity, and
acceleration analysis. Dynamic force analysis of mechanical devices. Cams and
followers. Gears and gear trains. Mechanical systems. Balancing of rotating and
reciprocating mechanisms.

615221 msanemANUSEY 3(3-0-6)

(Heat Transfer) .
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Introduction and modes of heat transfer. Thermal conductivity. Basic
equations of heat conduction. One and two dimensional steady-state heat
conduction. Transient conduction. Basic concepts and analysis of heat convection.
Relations between heat transfer and different types of fluid flow. Radiation heat
transfer. Heat exchangers and heat transfer enhancement. Boiling and condensation.
Applications of heat transfer.
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615222 guVWARMARTINAMNIIUATaING 2 2(2-0-4)

(Mechanical Engineering Thermodynamics In
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Cammot cycle. Power cycles. Steam power cycle. Gas power cycle.
Refrigeration and heat pump cycles. Thermodynamic property  relations.
Thermodynamics of gas mixtures. Properties of moist air. Air conditioning.
Thermodynamics of chemical reactions and combustion processes.

615223 naransvasiva 1 3(3-0-6)

(Fluid Mechanics 1)
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Fluid properties. Fluid statics. Momentum and energy equations. Continuity
equation and motion. Similitude and dimensional analysis. Steady incompressible flow.

615224  wieslungdaddmiuiang 3(3-0-6)

(Thermoﬂwds for Engineers)
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Fundamental principles of thermodynamics. The first and second laws of
thermodynamics. Basic principles and basic properties of fluids. Fundamentals of fluid
statics. Fundamentals of fluid dynamics. Characteristics of fluids in laminar and
turbulent flows.

615225 UfURANImeTlamigdad 1(0-3-0)
(Thermofluids Laboratory)
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Experiments related to thermodynamics and fluid mechanics.
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615301 UfliAnaesasnansidn 1 1(0-3-0)

(Mechanical Manufacturing Laboratory |)
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Various types of welding process. Production planning. Cutting plan. Jigs and
fixtures for fabrication work. Shop welding. Fields welding. Welding inspection.
615302 UfiRAnsiesainansHan 2 1(0-3-0)

(Mechanlcal Manufacturlng Laboratory II)
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Basic experiments of tumning, facing turning, round turning, tapering,
threading, boring, and countering. Shaping. Milling using partial face milling and end
milling.

615303 UftAmsimnssuriana 1 1(0-3-0)
(Mechanical Engineering Laboratory 1)
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Experiments in mechanical engineering emphasizing applied mechanics,
flow measurements, friction loss in pipes, fans, single pump, series and parallel pumps,
pelton turbine, beam deflection, balancing, dynamic and gyroscopic systems.

615311 wAlulagvadauisng 1(0-3-0)

(Materials Testing Technology)
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Fundamentals of destructive testing of engineering materials. Tensile test.
Compressive test. Torsion test. Bending test. Hardness test. Impact test.
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615312 msaanuwm%"aai‘fnsna 1 3(3-0-6)

(Machine Design 1)
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Fundamentals of mechanical machine design. Properties of materials.
Theories of failure. Design of simple machine elements including rivets, welding works,
screw fasteners, power screws, keys and pins, shafts, springs, couplings, gears, bearings,
brakes, clutches, belts and chains. Design projects.

615313 MIDONUUUATRIENING 2 3(3-0-6)

(Machine Design 1) .
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Lubrication. Journal bearings. Rolling-element bearings. Design of gears,
clutches and brakes, and belts and chains.

615331 Amnsallwihdmsuirnasieana 3(3-0-6)

(Electrical Engineering for Mechanical Engineers)
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Semiconductor devices. DC power supply. Electric power distribution
system. Direct current dircuit. Single phase and three phases altermnating current circuit .
Three-phase circuits. Basic principles, efficiency, and connection of electrical
transformers. Electrical machines. Motor controlling circuits. Generators. Transmission
line system. Design of electric power and illuminating systems. Prevention of power
system failure.
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615332 UftAmsimnssulwindmivismnaeiona 1(0-3-0)

(Electrical Engineering Laboratory for Mechanical Engineers)
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Semiconductor devices. DC power supply. Three-phase circuits. Transformer
testing. Motor assembly and disassembly. Motor controlling. Electrical generator
coupling. Relations between controlling circuits and power circuits. Reading of electrical
drawings.

615333 msmuAuSAIRMAMNIIATaINa 3(3-0-6)
(Automatic Control in Mechanical Engineering) 3
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Automatic control principles. Analysis and modeling of linear control

elements. Stability of linear feedback systems. Time domain analysis and design.

Frequency response. Design and compensation of controlling systems in mechanical

engineering.

615341 \eeswuiduaumely 3(3-0-6)

(Internal Combustion Engines)
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Fundamentals of internal combustion engine. Spark-ignition and
compression-ignition engines. Fuels and combustion. Ignition systems. Ideal air-fuel
cycles. Supercharging and scavenging equipment. Performance and testing of engines.
Lubrication.
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615342 msUuaInA 3(3-0-6)

(Air Conditioning)
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Psychometric properties and processes of air. Air conditioning criteria.
Cooling load estimation. Air conditioning equipment. Various types of air conditioning
system. Design of air condition and ventilation systems. Air distribution and duct
system design. Ventilation systems design. Refrigerants and refrigerant selection.
Refrigerant piping design. Air conditioning control system. Noise and vibration control.
Fire safety in air conditioning systems. Indoor air quality. Energy efficiency in air
conditioning systems.

615371 msEne 1(litioendn 320 %)
(Practical Training)
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Practical training of at least 320 working hours in an industrial sector or an
institute approved by the Department of Mechanical Engineering.

615372 TassrnAAInssaAsaena 1 1(0-3-0)
(Mechanical Engineering Project ) .
RNouly : Tﬂﬁlm'mﬁusammmﬂ%ﬁﬂansjutﬂ%aana .
ANV UNUNILENENSHAL NWITENN DN ULATINWI AN SRS BING
YOUNANY
Preparing a literature review report on the topic related to students’
mechanical engineering project.
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615401 UfTAMTIAnssuAIona 2 1(0-3-0)

(Mechanical Engineering Laboratory Il)
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Experiments in mechanical engineering emphasizing thermodynamics, heat
conduction, free and forced heat convection, heat radiation, tubular heat exchanger,
exhaust gas calorimeter, air conditioning system, heat pipe heat exchanger, heating
value evaluation by bomb calorimeter, fuel flash point evaluation and Junkle
calorimeter.

615402 madsulusunsunesiamesdmiuimnsaneiamna 3(3-0-6)

(Computer Programming for Mechanical Engineering)
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Concepts of computers. Principles of computer hardware and software.
Computer components. Hardware and software interaction. Electronics Data Processing
(EDP) concepts. Program design and development methodology. Principles of high-
level computer language programming. Selected computer programming languages for
mechanical engineering applications. Application software for solving mechanical
engineering problems.

615411 mseonuuUMdArINIsIATasnalireuiuneitoy 3(3-0-6)
(Computer Aided Mechanical Engineering Design) .
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Use of computer for design and analysis of mechanical engineering

problems. Physical modeling and simulations of mechanical engineering problems and

related applications. Techniques of strength analysis, motion simulation and flow
simulation using computer software.
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615421 3AINTIIRNIAUAIEA 3(3-0-6)
(Power Plant Engineering)
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HANTEVIUADAMIN BN
Energy conversion theory and availability concept. Fuel and combustion

analysis. Components of steam, gas turbine and internal combustion engine power

plants. Combined cycle and cogeneration. Hydro power plants. Nuclear power plants.

Instrumentation and control. Power plant economics and environmental impacts.

615431 msé‘i’uaztﬁ BUNNNE 3(3-0-6)

(Mechanical Vibration)
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Systems with one degree of freedom. Torsional vibration. Free and forced
vibration. Methods of equivalent systems. Systems with several degrees of freedom.
Methods and technigques to reduce and control vibration.

615441 msianudu 3(3-0-6)

(Refrigeration)
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Review of thermodynamics and psychrometric properties of air. Introduction
to refrigeration. Theoretical and actual refrigeration processes. Multi-pressure
refrigeration processes. Refrigerant and lubricating oil. Refrigeration load calculations.
Compressors, condensers, evaporators, expansion devices and refrigerant  level
measurement and control devices. Refrigeration system control. Valves. Electrical
control and monitoring system. Refrigeration piping and vessel design. Safety systems.
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615471 TassrnAdanssueiona 2 1(0-3-0)
(Mechanical Engineering Project Il) ‘
AwisAunau : 615372 laseandAnssuAsena 1 _
Rouly : TneANuBUEaNURINIATYIAINTTULATBING
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TenuazaauUINUan

Selecting a project topic and a project advisor. Preparing a project proposal
containing rationale and importance of the topic, objectives, scope, theoretical
framework, literature review, project methodological procedures, and schedule
Reporting and presenting the research project orally.

615472 TassrnAnssueiona 3 1(0-3-0)
(Mechanical Engineering Project Ill) .
Avdsduniou : 615471 TAssaMAFINTIATONG 2
Rouly: TneANNBUBINVBINIAIYIAINTIULATOING
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Conducting research or producing engineering design focusing on the topic
presented earlier in Mechanical Engineering Project IIl. Analysing and concluding.
Reporting and presenting the research project orally.

615501 szdeaudsinluieduuidwiuians 3(3-0-6)

(Finite Element Methods for Engineers) .

FwisAunau : 615 204 sulouisiTinavdmivianaatana
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Introduction to finite element methods. Fundamentals of differential
equations. Development of finite element equations. Approximation function inside
elements. One dimensional problem analysis. Discretization of domain into elements.
Assembly of element equations. Boundary conditions. Problem solving. Analysis of two
and three dimensional problems.
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615511 nasanivasude 2 3(3-0-6)

(Mechanics of Solid II)

Faedunau : 615211 namansvaauds 1 .
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Review of Mohr’s circle of stress and strain. Statistically indeterminate
beams. Stress-strain analysis by energy methods. Castigliano’s theorem. Shear flow and
center. Shear stress in thin-walled materials. Stress in thin-walled pressure vessels,
thick-walled cylinders and rotating disks. Stresses in curved beams. Stresses in welding
joins, riveting and bolted joins.

615521 nasansvaslvia 2 3(3-0-6)

(Fluid Mechanics 1)

FyisAuneu : 615 223 nasanivadlua 1
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Flow field. Potential flow. Navier—Stokes equation. Boundary layers theory.
Compressible flow. Fluid measurement. Turbo machinery. Pumps and fans.

615522 Aeansalleth 3(3-0-6)

(Steam Engineering)
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Steam. Superheated steam. Steam quality. Heat transfer in heat exchangers.
Methods of estimating steam consumption. Measurement of steam consumption.
Steam consumption of tanks. Heating with coils and jackets. Hot water tank heating by
steam injectors. Steam consumption of pipes and air heaters. Steam consumption of
heat exchangers. Steam consumption of plant items.
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615523 N15OBALUUTEUUATNS DU 3(3-0-6)
(Design of Thermal Systems) .
NYUIUNTOONUUUMTIAINTTI NMTOONUUUTZUUTIVINNULS LAsugmans
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Engineering design procedures. Design of workable systems. Economics for

thermal system design. Appropriate equipment selection for thermal systems.

Equation fitting. Mathematical modeling and simulation of thermal processes.

Optimization techniques for thermal systems.

615524 Feanssuvionnuiou 3(3-0-6)
(Heat Pipe Engineering)
AdeAunau : 615 221 mIgnewmaANNZou
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Structures and principles of heat pipes. Working fluids and selection of
working fluids. Compatibility of working fluids and pipes. Heat pipe design. Heat pipe
fabrication and testing. Heat pipe applications.

615525 AAINTTUWAWIUMEAEDITNG 3(3-0-6)

(Solar Energy Engineering)

FydeAunau : 615221 nsEnEmANEEU
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Physical characteristics of solar energy and solar radiation measurement.
Heat transfer process and solar energy equipment including heating, drying, absorption
refrigeration, water distillation, and heat engine using solar thermal energy. Conversion
of solar energy to electricity.
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615526 MIBUSNBUAZNITIAMINANIY 3(3-0-6)
(Energy Conservation and Management)
nanawiureanseysnsuasnmsdansndsny mslindenulniuasndsnu
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Basic principles of energy conservation and management. Usage of electrical

and thermal energy. Energy conservation potential in electrical and thermal systems.

Transformers. Electrical motors. Lighting systems. Air conditioning systems. Refrigerating

systems. Air compressors. Water pumps. Boilers and steam distribution systems. Energy

saving by energy management system. Energy measurement tools and techniques.

Preliminary and detailed energy audits. Economic analysis. Energy conservation

planning. Energy conservation laws. Case studies.

615527 WARIWAIIUNAAY 3(3-0-6)

(Renewable Energy Resources)

ANUAINEVDING S TUNAUNU ﬂ?iLU%&JUWﬁN’MWﬂLLWuLﬂuWﬁNWnﬂU’]M%@ULLa%
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Definition of renewable energy. Renewable energy conversion to thermal
and electrical energy. Solar energy. Wind energy. Hydro energy. Biomass energy. Case
studies of renewable energy resources. Selection and management of renewable
energy.

615531 lulasroulnsamesdmduirmnsiaiana 3(3-0-6)
(Microcontroller for Mechanical Engineers) ‘
lassainuazandnenssuvadilasreniuneidnmiaed nslusunsudag
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Structures  and architecture of single-chip microcomputers.  Assembly

language programing. Analog to digital conversion. Digital to analog conversion.

Industrial control device interfacing. System design project.
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615532 Hnssumaamsetindilasdu 3(3-0-6)
(Introduction to Mechatronics Engineering)
NU1V8IAINTIUNAAIMTORNE UuIRANUFIUNITIMINTTULLAAMSOTNS

wiAlulagmasanmsetlind n1susvyndvediemnssuwannseiing fitemsITauasian
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History of mechatronics engineering. Basic concepts in  mechatronics
engineering. Mechatronics technology. Applications of mechatronics engineering.

Research and development topics in mechatronics engineering.

615 533 MIIAIMNEIAMNTIY 3(3-0-6)
(Engineering Measurement)
Fudedunau ; 615 211 naFnansvasds 1

) 615 223 naranivadlva 1
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Fundamentals of instruments and measurements. Technical specifications
of measuring instruments. Sensitivity, accuracy and uncertainty. Applications of
statistical analysis and data improving. Operating principles of mechanical and electrical
instruments. Mechanical and electrical measurements. Data acquisition and storage.

615 541  wialulagenueud 3(3-0-6)

(Automotive Technology)
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Introduction to internal combustion engines. Dimension and weight.  Statics
of automotive vehicles. Power transmission system. Brake system. Dynamics of
vehicles while accelerating and braking. Steering and suspension systems. Resistance
force. Performance of automotive vehicles. Laboratory tools and devices. Operation
safety. Components of gasoline and diesel engines. Engine disassembly and assembly.
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615542  fwiufing 3(3-0-6)

(Gas Turbine)

AGeAunau : 615 222 amwwamamm»nﬂ'ansiul,ﬂsmﬂa 2
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Theories and operating principles of gas turbine engines. Basic concepts of
thermodynamics for gas turbine cycles. Thermodynamics for compressible flow. Design
of fuel nozzles. Energy interchanges in fluid machinery. Design of turbine flow passages.
Mechanical aspects of turbine design. Centrifugal compressors. Axial flow compressors.
Combustion. Regenerator. Applications of gas turbine engines in industry, marine and
processes.

615543 gaWAWITUTTNA LNUAAINTIUNE 191 3(3-0-6)
(Application Software in Energy Engineering)
nsldnurenduisuszyndane lunuimnssundenu gendulidsiea
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Implementation of application software in energy engineering. EES software,

BEC software, EnergyPlus software, TRNSYS software, CFD software.

615 551  syuumasadiua 3(3-0-6)

(Fluid Power Systems)
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Basic concepts of fluid power systems. Characteristics and functions of fluid
control devices. Basic control circuits and symbols. Analysis and design of fluid power
dircuits. Effects of heat dissipation on fluid power systems. Industrial applications.
Design project.

615552  szuuilwudnduazlonsedng 3(3-0-6)
(Pneumatic and Hydraulic Systems)
nanmsnunMennvesssuulansedind aunsallansednd dydnualludaims
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Physical principles of hydraulic systems. Hydraulic devices. Symbols in circuit

diagrams. Production control and distribution of compressed air. Pneumatic devices.

Electro-pneumatic control devices. Pneumatic-hydraulic control devices. PLC devices.
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615 553  3AINTIUNAAMIDTNATINGUES 1 3(3-0-6)
(Optomechatronics Engineering 1) y
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Fundamantals of optomechatronics technology. Fundamentals of optics
and optical devices. Practical optomechatronics systems. Characteristics of
optomechatronics technologies. Laser technology.

615 554  FaanssuamnIalindniuas 2 3(3-0-6)

(Optomechatronics Engineering Il)

AydeAunau : 615 553 Jmnssumarmsatindvmaug 1
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Mechatronics elements of optomechatronics interface. Optomechatronics
device integration. Basic optomechatronics functional units. Optomechatronics sensors
and actuators. Optomechatronics systems in practice. Fiber optic devices in
mechatronics.

615555  gundwasUsznd lundainssumanmseting 3(3-0-6)
(Application Software in Mechatronics Engineering)
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Application software in engineering. Use of MATLAB program in engineering.

Simulation of engineering systems by Simulink program. Use of LABVIEW program in

engineering. Other application software in engineering.

615561 BosRmRmENaimnTILAsona 1 3(3-0-6)
(Selected Topics in Mechanical Engineering 1)
Fouly : TneanaBusavasniAiviimnsmaueiamna .
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Topics of current interest and/or innovations in mechanical engineering.

615562 Bosdnmzmadmnssaiana 2 3(3-0-6)
(Selected Topics in Mechanical Engineering II)
Fouly : TneanaBusavasniAiviimnsmaueiamna ‘
vhdehaulslutiagiu uayvie nswaniwiq lusndenssuedasna
Topics of current interest and/or innovations in mechanical engineering.
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615563 (BashmanEmdimnIaueiamna 3 3(3-0-6)
(Selected Topics in Mechanical Engineering Ill)
Feuly : TneauBusenvanAIvimnTauATaNa .
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Topics of current interest and/or innovations in mechanical engineering.

615564 (BasimmwEmdimnIaueiana 4 3(3-0-6)
) (Selected Topics in Mechanical Engineering V)
Foulv: TesaruBugenvasmalrndcnssuATang ‘
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Topics of current interest and/or innovations in mechanical engineering.

615565 m3wnlndiuazaunuaiy 3 (3-0-6)

(Combustion and Emission Control)
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Types of fuel. Combustion systems. Properties of fuels. Combustion
processes.  Stoichiometry of combustion.  Thermodynamics for  combustion.
Introduction to combustion chemistry. Emission control in boilers and furnaces
emphasizing oxides of carbon, oxides of nitrogen, oxides of sulfur and particulate
matter. Generated amount of nitric oxide, sulfur dioxide and particulate matter from
firing coal in boilers.

615566 sruuNMsEnivliuazaUnsalAuRuNaY 3(3-0-6)
(Combustion Systems and Emission Control Equipment)
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Types of fuel. Properties of fuels. Combustion processes. Combustion
systems and control equipment. Emission control in boilers and furnaces. Emission
control technologies. Laws and regulations for emission control.
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615 567 ﬂ’]‘éﬂﬂﬁ’ﬂﬂ%ﬂﬁﬁﬁ%’ﬂa”lﬂﬂi 3(3-0-6)
(Dehumldlf cation for Buildings)
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Cooling and dehumidification requirements in buildings. Dehumidification

options. Working principles of desiccants. Types of desiccant. Solid desiccants

dehumidification systems. Liquid desiccant dehumidification systems. Performance
evaluation of dehumidification systems. Applications of dehumidification systems.

Hybrid use of dehumidification and air conditioning systems and energy saving

potentials. Case studies.

615 568 N15BBNKUUBIANSUISUEANAIUY 3(3-0-6)
(Passive Building Design) '
nagnsN1seuINNd1ueg s udmiveinns mslduassssunatueins

gunsaltuan MssvuIgeMIARIEIssTsuRwasMs areseMangluenns vy

\BePUEoU ATIALENGENEI NMIANEWANNSBURUNTaUDIAT NsUsvynAnudmTy

UnuFeulve msUssendlfiudTuuaesnlui@

Sustainable energy conservation strategies for buildings. Daylighting in
buildings. Shading devices. Natural ventilation and air flows in buildings. Thermal
comforts. Visual comforts. Heat transfer through building envelopes. Applications for
Thai-style buildings. Applications of automated blinds.

615569 WamAsdmauazmsuusan 3 (3-0-6)

(Biomass Fuel and Its Conversion)
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General information about biomass. Advantages and drawbacks of biomass
fuel. Biomass upgrading by densification, torrefaction, carbonization, liquefaction and
gasification.

615571 duun 3(3-0-6)
($eminar) .
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Preparing articles of interesting topics in the field of mechanical engineering.
Submitting a report to the department within the deadline and attending the seminar.
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616 111 Arnssunilifody 2(2-0-4)

(Introduction to Chemical Englneenng)
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Role and duty of chemical engineers. Code of ethics. Law. Basic knowledge
of Chemical Engineering.Basic chemical-engineering processes.Importance of chemical
engineering in the industry at present.

616 121  NFFUUMNNIANTIAL 3(3-0-6)

(Chemical Engineering Processes) .
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Important organic, inorganic, and organometallic compounds in chemical
industry. Introduction to manufacturing processes in chemical industry with the
emphasis on raw materials, process utilities, equipments, and chemical reactions. Uses
of process flow diagram. Examples of chemical industry.

616 202 MFIATIIANTIUATAwITEUITB R AaY 2(2-0-4)
(Chemical Engineering Analysis by Numerical Methods)
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Error analysis. Determination of roots of equations by numerical methods.

Numerical methods for algebraic equations. Matrix inversion. Optimization.Interpolation

and least-squares regression. Numerical differentiation and integration.
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616 203 @RRIFINTTLAL 3(3-0-6)
(Chemical Engineering Statistics)
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Probability theory and application. Random variables. Continuous
probability distributions and discrete probability distributions. Expected value and
moment generating function. Sampling distribution. Parameter estimation. Statistical
inference. Hypothesis testing. Correlation and regression analysis. Analysis of variance.
Fundamentals of experiment design. Use of statistical methods as tools in  chemical
engineering problem solving and application of computer for problem solving.

616 211 Mé’nmmazmiﬁwmmmﬁmnisumﬁﬁugm 3(3-0-6)
(Basic Chemical Engineering Principles and Calculations)
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Introduction to Chemical Engineering calculation. Fundamental knowledge

in physical chemistry. Principles of material and energy balances. Unit and dimension
conversions. Stoichiometry and material balance calculation for systems with and
without chemical reactions. Recycling, bypassing and purging. ~ Uses of chemical- and
phase-equilibrium data. Energy balance and use of thermodynamic data. Case studies
of typical processes.

616 212  YUANAANEATNIIAINTTNAT 3(3-0-6)
(Chemical Englneerlng Thermodynamlcs)
auUfnmammamans ﬂgmam‘meLauﬂamawaawaﬂamw‘wamam ﬁ'gﬁ“fﬂi
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Thermodynamic properties. First law and second law ofthermodynamics.
Camot cycle. Energy. Entropy. Equation of states. Relationships of properties.
Phase equilibrium of pure substances. Basic heat transfer and energy
conversion.
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616 213 viauazaUnIldMIUNTTUIUNITAENNTTU 2(2-0-4)

(Piping and Instruments for Industrial Processes)
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Physical properties of fluids. Fluid statics and application. Types of flow. Fluid drag
force. Friction factor. Equations of momentum conservation. Transportation of fluid through
pipes, valves and fittings. Transportation of particles. Pumps. Compressors. Turbines.
Instruments for measurement of flow, temperature, pressure and level. Measurement of
thermodynamic and transport properties. Piping and Instrumentation Diagram.

616 301 M3UsEENAIENINIARIAAARSAMIUN1ITI8D4 2(2-0-9)

ASTUILMIMOIANTTUAL

(Application of Mathematical Methods for Modeling in Chemical

Engineering Processes) .
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Mathematical models for Chemical Engineering. Solution techniques for models
yielding ordinary- and partial-differential  equations.  Series-solutionmethods.  Laplace
transform. Approximate- and numerical-solution methods for ordinary- and partial-differential
equations.

616 302 STUUMSUSEAUAMNINEAS NG TN 2(2-0-4)
(Industry Quality Assurance System) .
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Quality assurance standard. Total quality management and case study. A study on

topics of interest. Application of quality control. Principle of Kaizen. Quality engineering. 5-Sei

activities. International organization for standardization (ISO).
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616 311  FUAAINNALATANARANNIAINTIUAS 3(3-0-6)
(Phase and Chemical Equilibrium in Chemical Engineering)
AvUAUnow: 616 212 acuwwaﬂ'lamivrwaﬂ'miimﬂu
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Thermodynamics  of multi-component  systems  with  single  phase.

Equilibrium for multi-component and multi-phase systems. Equilibrium for single-phase

and multi-phase systems with chemical reactions. Process analysis using data of phase

and chemical equilibria.

616 312 msnidatiasuazmsinauduy 2(2-0-4)
(Power Generation and Refrigeration)
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Basic principles of thermodynamic cycles. Thermodynamic efficiency.

Process possibility and irreversibility. Power generation by gas and vapor using various

cycles including Otto, Diesel, gas-turbine and Rankine cycles. Refrigeration including

vapor-compression and absorption refrigerator.

616 313  ANUUABANBNISIAINTIUAL 3(3-0-6)
(Chemical Engineering Safety)
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Principles of safety and loss-prevention control. Hazard identification and
handling. Risk assessment. Principle of safety management. Legislation and safety law.
Safety in unit operations.
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616 331 FauWaeNERTINGIMNITATILAsMIBBNLUUIAT BIUFN TRl 3(3-0-6)

(Chemical Englneerlng Kinetics and Reactor Design)
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Basic principles of chemical engineering kinetics. Chemical reaction rate. Analysis
of rate data. Kinetics of non-elementary, enzymatic and heterogeneous catalytic reaction.
Applications of thermodynamic and kinetic fundamentals to the analysis and design of
chemical reactors. Types of reactors. Single-reactor and multiple-reactor systems. Isothermal
and non-isothermal reactors.

616 332 mMsURUANMIMIEBWlIIUALN 2(2-0-9)

(Momentum Transfer Operatlons)

msvenuuuAIssdunu uiAwn LLauWaalmwm PANNITHLENNNANYAIN 11T
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Design  of agitator, packed and fluidized beds. Principles of physical
separation. Design of mechanical-separation processes with the emphasis on filtration,
sedimentation, gravity and centrifugal separation. Particle sieving and particle separation from
gas.

616 333 mIUjUAnsNsEEmANNToY 3(3-0-6)

(Heat Transfer Operations)
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Basic principles and mechanisms for heat transfer. Heat conduction. Heat
convection. Heat radiation. Physical models for heat transfer and simultaneous heat-mass-
transfer operations. Applications of these models for the design of double-pipe heat
exchangers, shell-andtube heat exchangers, condensers, evaporators, humidifiers,
dehumidifiers, cooling towers and dryers.
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616 334 MsURUANIMIABWNIG 3(3-0-6)

(Mass Transfer Operations)

winnsuagnalniugudmsunmsaiemana nsunsidduanalunia veamen
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Basic principles and mechanisms for mass transfer. Molecular diffusion in
gases, liquids and solids. Interphase mass transfer. Physical models for mass transfer.
Applications of these models for the design of separation processes related to multi-
component absorption, extraction and distillation. Batch distillation. Membrane
separation. Adsorption. Leaching. Crystallization.

616 335 NISER UV IADMAZNNTINGBINTZUIUMNS 1 3(2-3-4)
(Process Modeling and Simulation 1)
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Fundamental principles and mathematical model development. White-and-
black box models. Lumped- and distributed-parameters models. Steady-state and
dynamic models. Solutions of mathematical models.

616 336 WAIANTFUIUNSUALNTAIUANYNSIAINTTINAT 3(3-0-6)
(Process Dynamics and Control in Chemical Engineering)
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Mathematical models of chemical-engineering systems. Solution techniques
and dynamics of the systems. Applications of Laplace transform and block diagrams in
modeling. Introduction to automatic control. Feedback and feed-forward control
concept. Stability analysis. Frequency response and control-  system designs. Transfer
functions of PID controllers. Characteristics of measurement and control instruments.
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616 381 UjUANIMsUUANSWWNmiaY 1 1(0-3-0)
. (Unit Operation Laboratory 1)

Rowly:  dumsdanaudszau Tusedu 616 213 vieuazaunsaldmsu
NSTUIUNTYAFMNTTH UWazTeIM 616 332 MmsUfUuAMIMS
anemlaaiudy visesaEsunieuiu

MINARDIMANTUSAUNONIY 616 213 Viouaraunsald msunsEuIuNs

gREMNTIY Uazdv 616 332 MmsufjiAninsarewlisniy lnenseurgunsgaydean
uwsademmuluvedlva mstndnnsiva nadlawdu Snuazvesly nsnu mIanwnn

Experiments related to the courses of 616 213 Piping and Instruments for

Industrial Processes and 616 332 Momentum Transfer Operations, including fluid-
friction losses, flow measurement, fluidization, pump characterization, agitation, size
reduction.

616 382 msinau 1(lsitfonnn 240 H3kaw)
(Practical Training)
Foulv: TesarwBugenvesmedvnimnssuedl
Fwitienalaglinmuariszau (S vise U) .
AnuftAnudssnuieanduiifedesivimnssed ldsumnudiugeu
nmegmimnssued (ludesnin 240 9lu)
Ons-site training program in factory or organization related to chemical
engineering by consent of the Department of Chemical Engineering (at least 240 hours).

616 391  dusyneudanssuuasnmswanmadmnssuedilutagdy  1(0-3-0)
(Seminar in Recent Chemical Engineering Innovation and
Development) .
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Preparation and presentation of interesting papers under the topics related

to chemical engineering. Attendance and contribution at the seminars. Studies on
various chemical engineering processes, troubles and solutions in industrial plants.

Importance of researches and development. Recent researches and innovations in

chemical engineering.
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616 401 ATHFANENITYINIAINTIAT 3(3-0-6)
(Chemical Engineering Economics)
mimu%uamamiur:usuLm%mmmm@mawmimmu n15UTEUIUTIAN
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Interpreting accounting data and financial statements in chemical industry.

Capital cost estimation and economic evaluation in Chemical Engineering plant design.

Planning and management of chemical-industrial production. Quality = control.

Economic evaluation for altemative selection of chemical processes. Investment in

chemical industries conceming returning rate of investment, tax, inflation, interest, and

risk assessment.

616 411 Usingmsainisw 3(3-0-6)
(Transport Phenomena)
migﬁ'mLmeaaamaﬂmmmamﬁmalﬂuﬂgmimamimmumu ANNGDU UAZLIA
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Mathematical modeling governed by transport of momentum, heat and

mass. Molecular transport. Concept of transport by shell-balance techniques.

Equations of multi-dimensional change, transport with more than two independent

variables. Turbulent flow. Transport between phases. Computer simulation.

616 421 AmnssumsnauinidTnsdesuasmse@auasssueii 3(3-0-6)
(Petroleum Refinery Engineering and Natural Gas Processmg)
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Processes pertinent to petroleum refining including cracking, reforming,

coking, alkylation, isomerization, and other refining operations. Gas conditioning. Gas
separation process. Equipment design for adsorption and absorption. Fractionation
design.
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616 422  nIzUUMTIAINTIUUeSIAL 3(3-0-6)
(Petrochemical Engineering Processes)
nszvIunsduaesindndunUlnsailianuiasssuniuasUlnsdey
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Synthesis processes for petrochemical products from natural gas and

petroleum. Petrochemical industries in Thailand. Gas separation plants. Petroleum

refinery plants. Olefin plants. Aromatic plants. Petrochemicals from methane, ethylene,
propylene, mixed Cd, benzene, toluene, and xylene.

616 431  MIATNUUUTIARWAZNTTNADINTZUIUMNS 2 2(1-3-2)
(Process Modeling and Simulation II)
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Modeling in momentum-, heat- and mass-transfer operations. Modeling in

reaction engineering. Molecular simulation. Simulation software including modular

simulators, molecular simulation software, computational fluid dynamics.

616 432 nseanuUUlsINUMIAINTIULAL 3(2-3-4)

(Chemical Engineering Plant Design)
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Principles of problem-based learning. Process-design project of complex
chemical plants. Considerations on conditions used in general design. Environmental
and safety considerations. Process synthesis and conceptual design. Process simulation.
Design for energy used in plants. Detailed equipment design. Material and fabrication
selection in production units. Economic considerations in designing. Cost estimation.
Optimization in preliminary design. Design reports. Project management.
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616 441 MIAUATIRATAAUATMITUUNANYAANE 3(3-0-6)
(Material Synthesis and Characterization)
miaﬂmiwvmammsm“mumiwwmamw il Lagelinw MINATIZYNG
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Material synthesis using physical, chemical and biological methods.

Physicochemical analysis by spectroscopy and chromatography instruments. Gas

adsorption and desorption on surface analysis by temperature-programmed

techniques. Surface area, pore size and pore-size distribution analysis by Brunauer-

Emmett-Teller technique. Thermal-gravimetric analysis. Scanning electron microscopy.

Transmission electron microscopy. X-ray diffraction.

616 451 Aennssualidawnden 3(3-0-6)

(Environmental Chemical Engineering)
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Impacts of environmental pollution; environmental quality standards;
sources and characteristics of industrial wastes and treatment methods; hazardous
wastes and disposal methods.

616 452 msurUnvaudegnamnssu 3(3-0-6)
(Industrial Waste Treatment)
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Study of environmental problems from waste of chemical industries and

guideline for solution. Hazardous waste control of contaminants in water, air and soil.

616 481 UfUANsMsUUANMsIWziag 2 1(0-3-0)
(Unit Operation Laboratory II)
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T]“U’] 616 334 ﬂ’ﬁUQUWﬂ’]ﬁﬂ’]ﬁﬂ’lﬂmN’Jﬁ Iﬂﬂﬂﬁ@uﬂﬁu AINAU ﬂ’]SEJ‘ULL‘VN ‘WEJ‘I/V]WJ’]JJLEJU
LﬂiENLLaﬂL‘UaEJuﬂ’J'IQﬁEJuLL'UUGl'N 9 ﬂ’]i@(ﬂ‘lj‘uﬂ'l‘ﬂ
Experiments related to the courses 616 333 Heat-Transfer Operations and
616 334 Mass-Transfer Operations, including distillation, dryer, cooling tower, multi-type
heat exchanger, and gas adsorption.
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616 491 TasanudAnssaed 1 1(0-3-0)
(Chemical Engineering Project )
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Research topic selection. Review of literatures related to the selected topic.
Research planning. Proposal writing. Proposal presentation.

616 492 TasanuAsinssuall 2 3(0-9-0)

(Chemical Engineering Project Il)
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Conducting a research project according to the research proposal submitted
for 616 491 Chemical-Engineering Project |. Research report writing. Research
presentation.

616 511  msdansauUaeadelunszuauns 3(3-0-6)

(Process Safety Management)
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Overview of process safety management. Process safety information.
Process hazard analysis. Management of changes. Pre-startup safety reviews.
Emergency planning and responses.

616 531 mi‘lmﬁ’lmil’l“ﬁaﬂ‘l/l’]\ﬁﬂ'mﬁmﬂﬁ 3(3-0-6)

(Chemlcal Engineering Optlmlzatlon)
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Basic concepts of optimization. Graphical optimization. Unconstrained
optimization.  Linear programming.  Non-linear ~ programming.  Applications  of
optimization in Chemical Engineering.
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616 532 msﬁ%mmuﬁwaamazmﬁmﬂw‘iwai'mnizmumi 3(3-0-6)
(Modeling and Analysis of Process Dynamics)
wuudtassnainvaInszuIunITMIGAl Msuddgrinuudiasswaie g
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Dynamic model of chemical processes. Solutions of dynamic models. Linear

system analysis. Matrix transfer function. Nonlinear system analysis. Phase-plane
analysis. Introduction to bifurcation behaviors and chaos.

616 541 AANTIUNAWDS 3(3-0-6)

(Polymer Engineering)
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Definitions and concepts. Introduction to the behavior of polymer materials.
Polymer structures and properties. Polymer synthesis. Polymer characterization.

616 542 AsTUUMIWEALDS 3(3-0-6)

(Polymer Processing)
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Basic polymer processing. Polymer rheology. Instruments and control.
Mixing.  Extrusion processes. Injection molding. Blow molding. Thermoforming.
Compression molding.

616 551 AANTTUANTINWEMTUIAINTTUAT 3(3-0-6)
(Biochemical Engineering for Chemical Engineering)
MANNINIIMNTTUATYININYBIQAEMNTTUN T ILAENE NTLUIUNTVES
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Biochemical engineering principles of the biomolecular industry. Microbial

and enzyme processes with the emphasis on isolation and utilization of enzymes.

Kinetics of enzyme-catalyzed reaction. Design and analysis of biochemical reactors.
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616 561 walulaBidawiulugmaminssy 3(3-0-6)

(Industrial Membrane Technology)

weluladd suruiodiu Tassedrauarmsvinnuveadowiy Weouriuliasing 9
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Introduction to membrane technology. Membrane structures and functions.
Types of membranes. Criteria for membrane selection. Benefits of membrane systems.
Applications of membrane separation for various physicochemical and biological
processes.

616 562 msanagaEAMINazae 3(3-0-6)

(Solvent Extraction)

FPUUNTAAATDINA-VOANAT LUUTIADIAZATATUINUDINDAAATDILAAT
uarmsUszenaltlugnamngsy

Liquid-liquid ~extraction systems. Modeling and calculations of liquid-
extraction columns and applications in industries.

616 563 Jranssulaslediia 3(3-0-6)
(Cryogenic Engineering)
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Basic principles involved in the production of low temperatures and the

separation of gases. Physical properties of cryogenic fluids and application of these

properties for recent engineering development.

616 571 3INTIUMAIWUGRIEN 3(3-0-6)

(Catalytic Reaction Engineering)
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Introduction to catalysis. Fundamental catalytic phenomena. Homogeneous

and heterogeneous catalysis. Adsorption and desorption. Reaction and diffusion.
Kinetics of surface reactions. Catalyst materials. Catalyst preparation. Catalyst
properties. Catalyst characterization. Catalyst deactivation. Descriptive examples of
industrial catalytic processes.

e =be=p
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616 572 MIIMUNANBULUANIZVDIA AT WUHTEN 3(3-0-6)

(Characterization of Catalysts)

myinaudAveswinssjizen ndnmiuazgausrasivesnsAnANYITIaNE
YowsHATe1 MsmandRvesasizen ndnnisvesssediodwseilumaninis
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Measuring of catalyst properties. Principles and objectives of the study of
catalyst characterization. Determination of catalyst properties. Principles of basic
analytical the instruments in catalysis field.

616 581 irtiatlagUumsianssual 3(3-0-6)
(Current Topics in Chemical Engineering)
Anwideniadalutagtundmnssuad
Study on current topics of interest in chemical engineering.
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618 110 MslUsunsuARNNIMaSEMSUIAINT 3(2-3-4)

(Computer Programming for Engineers)
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Introduction to computers and computer components. The concept of
hardware-software interaction. Electronic Data Processing (EDP) concepts. Program
development including flowcharts. Program design and implementation using high-
level language. Data types. Boolean logic. Arrays. Conditional control statements.
Iteration and recursion. Functions. Structure records. Pointers. Program design and
development with applications to solve engineering problems.

618 120 %ﬂ’)ﬂiiﬂﬂﬁﬁiﬁu%’m 3(3-0-6)
(Fundamental of Electrical Engineering)
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Basic direct current (DC) and alternative current (AC) circuit analysis. Voltage,

current and power. Transformers. Introduction to electrical machinery. Generators,

motors and their uses. Concepts of three-phase systems. Methods of power
transmission. Introduction to some basic electrical instruments. Basic electronic circuits.

618 121 Ug‘jﬁ'ﬁms’aﬂ’ans‘m‘lﬂﬁﬁwuﬁﬁu 1(0-3-0)
(Fundamental of Electrical Engineering Laboratory)

Aveiuniou : *618 120 AranssulWiitugou

. “gnaiFeuniauiuld )
msveepsdmusiutiomlusedn 618 120 Iemnsauluiiugiu
Experiments related to 618 120 Fundamental of Electrical Engineering.
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618 214 AinAARSIANTUVRN 3(3-0-6)

(Electrical Engineering Mathematics)

AyieAunau : 511 105 upapdsdmiudang 2
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Complex analysis. Complex numbers. Complex functions. Mapping.
Conformal mapping. Complex integrals. Residue integration methods and applications.
Fourier transformation including trigonometric Fourier series, complex Fourier series,
Fourier integrals, circuit and spectrum analysis with Fourier transformation. Laplace
transformation. Occurrence and uniqueness of Laplace transformation. Simple pole
factors. Repeated pole factors. Complex pole factors. Initial-state and zero-state
responses. Zero-input and impulse responses. Transient and steady-state responses.
Circuit analysis with Laplace transformation. Differential, partial differential equations
and applications. Introduction to matrix and linear algebra.

618 222 MFIATIZNNINHN 3(3-0-6)

(Electric Circuit Analysis)

AwisAunay : 618 120 Aennsaulwiinugy
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Circuit elements. Direct current (DC) circuit analysis techniques. Node and
mesh analysis. Equivalent circuit and maximum power transfer.  Alternative current
(AC) circuit and power analysis. Three-phase systems. Transient analysis. First and
second order circuits. Transformer and coupled-coil circuits. Two-port network circuits.
Circuit frequency response. Transfer function. An application of Laplace transform to
circuit analysis.
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618 223 UfiAmslwiuasdiEnvselindiug 1(0-3-0)

(Basic Electrical and Electronic Laboratory)
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Practice of basic measurement using multimeter and oscilloscope. Printed
dircuit board (PCB) design. Soldering and electronic circuit assembly. Experiments on
fundamental laws and concepts of electrical and electronic engineering. Experiments
on motor operations and control.

618 224 aﬂnsniua"ﬂ'lsaanuwfnmﬁLé"nvnsaﬁné 3(3-0-6)

(Electronic Devices and Circuit Design)
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Basic semiconductor physics and P-N junction theory. Characteristics and
applications of diodes and zener diodes. Characteristics and DC biasing of bipolar
junction transistor (BJT) and field-effect transistor (FET). Analysis and design of BJT and
FET amplifiers. Characteristics and applications of operational amplifier (Op-Amp).

618 225 UfURMTAMmNTINBENMseting 1(0-3-0)
(Electronic Engineering Laboratory)
Fynisdunau : * 618 224 gUnsaluaznseRnuULIasBdnnsatingd
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Experiments related to 618 224 Electronic Devices and Circuit Design.
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618 240 lavaelayauazdanassu 3(2-3-4)
(Data Structures and Algorithms)
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Definition of algorithms and importance of algorithmic problem  solving.
Introduction to data structures and representations. Abstract data types. Algorithm
analysis. Recursion. Sorting and searching algorithms. Hashing. Heap tree. Binary search
trees. Adelson-Velskii and Landis (AVL) trees. Breadth-first search and depth-first search.
String processing and data compression.

618 241 m3eeNLUUKAEMIWSUNSUg By admIUIAINT 3(3-0-6)
(Database Design and Programming for Engineers)
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Database system concepts. Relational data model. Entity-relationship mode
(E-R model). Data normalization: first, second, and third normal forms. Structured
Query Language (SQL). Object-oriented database. Data warehouse.

618 242 @UnenssuLALRIRUTENOUSTUUABNA NS 3(3-0-6)
(Computer System Architecture and Organization)
FudeAunay ; 618 110 MslUsunsuABNRAIRBSAMIUIAINT
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Introduction to computer systems and organization.  Instruction set.
Instruction-level representation of programs. Basic computer design and performance
evaluation.  Arithmetic for computers.  Processor architecture.  Pipeline and
superscalar.  Cache and virtual memory. Input/output systems. Basic multiprocessor
system architecture.
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618 250 29ATAINAUATNNIDBNKUUINATABIN 3(3-0-6)

(Digital Circuits and Logic Design)
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Number systems and codes. Boolean algebra and logic gates. Truth table.
Minimization of boolean equations by Karnaugh map. Combinational circuit design:
Encoders, decoders, multiplexers and demultiplexers. Flip-flops. Sequential circuit
design: counters, shift registers, and memory. Analog to digital converter. Digital to
analog converter. Introduction to microcomputer and microprocessor.

618 251 UjURANIRTAIVIALAZNRRNLULARIN 1(0-3-0)
(Digital Circuits and Logic Design Laboratory)
AutisAuniou : * 618 250 2995AINAUATNNTIBNUUUNITADIN
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Experiments on digital circuit design, combination dircuits and sequential

circuits.

618 311 ahnamsUIAINTIUINAN 3(3-0-6)

(Statistics for Electrical Engineering)
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Probability theory. Random variables. Continuous and discrete probability
distribution. Expected values and moment generating functions. Sampling distribution.
Parameter estimation. Hypothesis testing. Linear regression and correlation. Analysis of
variance (ANOVA). Applications of statistics in electrical engineering.

618 313  msUszendreuNIMRSITIvALlA 1(0-3-0)
(Technical Computer Applications)
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Practice of computer languages and applications for electronic, electrical
and computer engineering. Applications that facilitate calculation and data analysis in
electronic and electrical engineering fields. Electrical circuit analysis with computer
simulation. Computer applications for circuit and printed circuit board (PCB) design.
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618 326 MIUszENAVBITTUULALA BRI 1(0-3-0)

(Applications of System and Signal)
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Principles of computer programming and programming language popularly
used for current system and signal applications. Programming for signal analysis,
synthesis, and filtering. System simulation and analysis. Programming for acquisition
and analysis of data from an external sensor.

618 327 WandvasTaquazaunsaldidnnsetind 3(3-0-6)
(Physics of Electronic Materials and Devices)
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Crystal structure of solids and bonding. Imperfections in solids. Introduction
to quantum mechanics. Energy quanta. Uncertainty principle and Schrodinger’s wave
equations. Energy band theory of metal, semiconductors and insulators. Effective mass.
Density of state function. Fermi-Dirac distribution function. Fermi energy and intrinsic
Fermi level. Doping. Extrinsic semiconductors. P- and N-type semiconductors.
Degenerate and nondegenerate semiconductors. Carrier transport phenomenon. Drift
current density. Mobility. Conductivity. Velocity saturation. Diffusion current density.
Einstein relation. The Hall effect.
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618304 Arnsszuulfiamadodu 3(3-0-6)
(Introduction to Operating System Engineering)
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Basic concepts and principles of engineering operating systems. Real-time
and non-real-time operating systems. Structure. Multiple processes. Interprocess
communication. Coordination of concurrent activities. Real-time process scheduling.
Memory management. Virtual memory. File system design. Security. Protection and
programming environments for real-time systems.

618 352 'lulpslusiwaiwasiuaznsiliousio 3(3-0-6)
(Microprocessors and Interfacing)
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Introduction to digital computer systems, microprocessor systems and
general structure. Machine and instruction cycles. General bus structure. Instruction
flow in central processing unit (CPU). Data flow in microprocessors. Registers and
counters in microprocessors. Selected popular microprocessor  architecture  and
instruction sets. Addressing mode in microprocessors. Examples of useful subroutines.
Microprocessor memory. Input/output instructions. Input/output interrupts. Parallel
and serial transfer methods. Programmable input/output interface.

618 353 Ujtiamslulasiuswawesuazmsitiausa 1(0-3-0)

(Microprocessor and Interfacing Laboratory) .

FyrisAuneu : * 618 352 lulpsTuswawasuazmaidiousa

‘ * gradaundounuld .
nmaasufgafunsidoulusunsululasiusiwaiwes nisieude
lulpsluswaiesivgunsalmeuenuazssuuildlilesluseaesugu

Experiments on microprocessor programming, microprocessor interfacing
and microprocessor-based systems.
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618 354 szuUURBNRIMBsHAzENDINAH 3(2-3-4)

(Computer and Embedded Systems) ‘
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Introduction to the hardware and software design of digital computing
systems embedded in electronic devices. Topics related to the design and
development of embedded systems. Some popular microcontrollers and topics of
basic programming, debugging, testing techniques for assembly-language programs and
interfacing devices. Identification of system requirements. Computational throughput.
Safety issues. Cost factors.

618360 sumAzAAULAIMANIYN 3(3-0-6)

(Electromagnetic Fields and Waves)
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Three-dimensional vector analysis for engineers. Electrostatic  fields.
Coulomb’s law and electric field intensity. Electric flux density. Gauss’s law and
divergence. Energy and potential. Conductors and dielectrics. Capacitance.
Magnetostatic fields. Biot-Savart’s laws. Ampere’s circuitry law. Curl and Stoke’s
theorem. Magnetic flux density. Magnetic forces. Materials and inductance. Time
varying fields and Maxwell’s equations. Faraday’s law. Maxwell’s equation. Retarded
potentials.
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618 361 vdnmsszuudes 3(3-0-6)

(Principles of Communication Systems)
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Introduction to signal and system. Transformation using Fourier series and
Fourier transform. Analog modulation: amplitude modulation (AM), frequency
modulation (FM), and phase modulation (PM). Noise in analog communication. Analog
to digital conversion: pulse code modulation (PCM) including sampling theory and
quantization, delta modulation. Baseband digital transmission. Digital modulation:
amplitude-shift keying (ASK), frequency-shift keying (FSK), and phase-shift keying (PSK).
Multiplexing techniques: time division multiplexing (TDM) and frequency division
multiplexing (FDM).

618 362 MIUsEuIadYINATVA 3(3-0-6)
(Digital Signal Processing)
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Principles of discrete-time signals and systems. Sampling of continuous-time
signals and signal reconstruction from samples. Fourier transform of discrete-time
signals and the Z transform. Discrete Fourier Transform (DFT). Fast Fourier Transform
(FFT) analysis of signals. Windowing effects. Digital filter design and applications.

Spectrum analysis.
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618 370 \pRpsioauaznsiamsluiia 3(3-0-6)

(Instrumentation and Electrical Measurement)
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Basic concepts and terminology. System of units. Sources of measurement
errors. Calibration and traceability. Grounding and safety. Analogue measurements and
instrumentation. Permanent magnet moving coil (PMMC) movements. Moving iron
movements. Electrodynamometer movements. Ammeters. Voltmeters. Ohmmeters.
Multimeters. Wattmeters. Varmeters and power factor (PF) meters. Measurements of
energy. Frequency and phase meters. Potentiometers. Direct current and alternating
current  bridges.  Instrument  transformers.  Oscilloscopes.  Digital — instrumentation
including analog to digital and digital to analog conversions, digital displays and digital
multimeters.  Principles of electrical transducers. Transducers for temperature,
pressure, flow, level, displacement and speed.

618 371  s¥UUAIUANTUSY 3(3-0-6)

(Linear Control Systems)
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Closed-loop and open-loop control systems. Mathematical models of

physical systems. Transfer function. Block diagrams. Signal flow graphs. Time-
domain and frequency-domain analysis of control systems. Routh’s stability criterion.
Control system design by root locus method. PID control. Frequency response.
Nyquist plots. Bode plots. Nichols charts. Control system design by frequency response
method.
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618390 &N 1(0-2-1)
(Seminar)
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Reading and understanding articles from interesting topics in Electronics and
Computer system engineering fields. Presenting articles to audience of academic staff
and students who are enrolled in this course. Academic report writing within deadline.

618 391 MsENIIL 1(lsitiosnin 240 43la)
(Training)
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Practical training in industrial sector or organization related to electronic,
electrical or computer engineering by consent of department for no fewer than 240
hours during summer session.

618 392  SBNEANANY 1(0-3-0)

(Preparation for Cooperative Education)
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Principles, concepts, and processes of co-operative education including
related rules or regulations. Proper communication and human relations in workplace.
Presentation techniques. Formal report writing. Studying problems faced by industries
in Electronics and Computer system engineering for the co-operative study
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618 415 MYlANEAWRULarNYAdinTadulszynd 3(3-0-6)

(Applied Linear Algebra and Numerical Analysis)
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Application of numerical methods and algorithms to problems in applied
science and engineering. Overview of applied linear algebra. Symmetric metrics.
Orthogonal metrics. Lower and upper triangular metrics. Tridiagonal ~metrics.
Introduction to principles of numerical methods. Errors in computing and basic
concepts of solving linear and nonlinear equations. Gaussian elimination. Least-squares
fitting for data curve. Interpolation. Numerical integration and differentiation. Numerical
solution to ordinary differential equations and initial value problems.

618 430 STUUNAITTINVUIAWRIINN 3(3-0-6)
(Very Large Scale Integrated Systems)
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Theories and models of the metal-oxide-semiconductor (MOS) transistor.

Complementary MOS (CMOS) gate construction. Integrated circuit technology and

fabrication processes. Techniques and rules for integrated circuit (IC) design. CMOS

layouts and performance estimation using computer-aided design (CAD) and simulation
tools. Performance optimization for CMOS circuits. Theories of field programmable
gate amay (FPGA) and related technologies. Prototyping very-large-scale-integration

(VLSI) circuits using hardware description languages (HDL). Testing and optimization.
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618 432 BiAnnsatindninds 3(3-0-6)
(Power Electronics)
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Semiconductor devices for power electronic circuits and gate driving circuits
including power diodes, silicon control rectifier (SCR), power BJT, power MOSFET, and
insulate gate bipolar transistor (IGBT). Low-frequency rectifiers and converters. Pulse
width modulation (PWM) technique. High-frequency switching DC/DC converters and
control dircuits.  Soft switching DC/AC inverters and techniques. Resonant power
converters and invertors. Active power factor correction circuit. Power electronics
applications.

618 433 UfUAMsBdnMselindringe 1(0-3-0)
(Power Electronics Laboratory)
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Laboratory experiments on topics covered in 618 432 Power Electronics.

618 437 \A3pednsluin 3(3-06)

(Electrical Machines) .
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Principles of electrical and mechanical energy conversion. Transformers.
Direct current generators. Direct current motors. Three-phase alternating current
induction motors. Three-phase alternators. Synchronous motors. Single-phase motors.
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618 438 ArNIIUMIHD9EINN 3(3-0-6)

(Itumination Engineering)
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Fundamentals of light and illumination. Sources and physical characteristics
of light. Vision perception. Illumination measuring units and measurements. Interior and
exterior lighting calculations. Electrical apparatus of illumination. Electric light. Principles
of illumination controlling. Design of interior and exterior lighting in commercial
buildings, industrial buildings, hospitals, stadiums, billboards, and streets.

618 443  msFeasteyauaziAievineuiiame’ 3(3-0-6)
(Data Communication and Computer Networks)
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Introduction to data communication and computer networks. Layered
network architecture. Point-to-point protocols and links. Transmission media. Multi -
access communication. Error detection and correction. Data link control and protocols.
Local area networks (LAN). Wide area networks (WAN).

618 445 mseRNLUUTTUUELIRgdmTUIfINT 3(3-0-6)
(Object-Oriented System Design for Engineers)
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Practical approaches to object-oriented system design and implementation.
Object-oriented system concepts. Objects and classes. Encapsulation and design tools.
Problem solving using object-oriented modeling concepts and analysis.



317

618 446 STUUABNNINBS LUUDAEWNTTH 3(3-0-6)

(Industrial Computer Systems) .
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Operating systems and system software. Industrial computer control
systems.  Distributed computer  control  systems.  Programmable  controllers.
Programmable logic controller (PLC) and supervisory control and data acquisition
(SCADA). Data communication including data transmission, communications interfacing
and transmission media. Introduction to computer networks and data communication
protocols for industrial control.

618 448  ArnssuvanAuafilena 3(3-0-6)
(Embedded Software Engineering)
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Basic concepts of software engineering. Software engineering for embedded
systems with constrained resources. Key properties of the embedded software
systems. Applicability assessment for mainstream software engineering methods and
techniques.  Review of realtime operating systems. Real-time communication
protocols and scheduling theory. Real-time programming and code generation.

618 449 ms§rgunvudiowiy 3(3-0-6)
(Introduction to Pattern Recognition)
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Basic concepts of pattemn recognition systems and applications. Bayes
decision theory. Feature extraction. Basic classifiers. Template matching. Clustering
algorithms.
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618 455 MNTPBNUUULAZES1NIZUURING 3(3-0-6)
(Digital System Design and Implementation)
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Introduction to digital system design and applications. Digital system design
methodology. Hardware Description Language (HDL). Digital system design using HDL.
Design of combination and sequential logic using HDL.  Complex digital system design
using HDL. Design of arithmetic circuits.  Design simulation and  verification. Field
Program. Field programmable gate array (FPGA) architecture and organization. Digital
system design and implementation using FPGA.  Hardware/software co-design. New
topics related to digital system design and applications.

618 464  HeyayaugdauaznszUIUNSElALAGRAN 3(3-0-6)

(Random Signals and Stochastic Processes)
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Probability theory. Random signals. Random variables. Functions of random
variables. Moments. Distribution functions. Characteristic functions. Functions of multi-
random variables. Transformations. Conditional distributions. Sequence of random
variables. Central limit theorem. Stochastic processes including covariance and
stationary processes.

618 466 msUszanaAMWASTTAW Bedy 3(3-0-6)

(Introduction to Digital Image Processing)
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Digital image fundamentals. Image enhancement. Image filtering. Edge
detection. Geometrical transformation of images. Color models. Morphology. Image
segmentation. Image representation and description.
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618 472 STUUAIUANKUUAIA 3(3-0-6)

(Digital Control Systems)
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Sample and hold operations. Analog to digital (A/D) and digital to analog
(D/A) conversions. Z transform and modified Z transform. Transfer functions. Modeling
of digital control systems. Block diagrams. Signal flow graphs.  System response
evaluation. Stability. Design of digital control systems. Examples of control systems.

618 473  WuwesuATNT IR IYDS 3(3-0-6)

(Sensors and Transducers)
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Sensor classification and sensor models. Overview of sensor application
areas. Orientation in  microsensor and smart sensors fabrication technologies.
Introduction to semi-conductive sensors. Surface Acoustic Wave (SAW) sensors.
Magnetic sensors. Optical sensors. Chemical sensors. Thermal sensors. Mechanical
sensors and transducers.

618 480 AANTIUFLY 3(3-0-6)
(Audio Engineering)
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Introduction to application of tools in electrical engineering for detection,

measurement, processing, recording and reproduction of audio frequency signals. Basic

principles of sound. Fundamentals of acoustics. Sound radiation. Mechanical and
acoustical  analogous  dircuits.  Microphones.  Moving-coil  loudspeaker  drivers.

Loudspeaker parameter measurement. Closed-box loudspeaker systems. Vented-box

loudspeaker systems. Crossovers. Audio power amplifiers. Noise reduction. Test and

measurement of audio systems. Basic psychoacoustics.
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618 481 axﬂaﬁnﬁaﬂ’mﬁmﬁmﬁu 3(3-0-6)
(Introductlon to Engineering Acoustics)
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Basic theoretical concepts of acoustical systems. Mechanical vibration. Plane
and spherical wave phenomena. Absorption phenomena. Sound wave transmission
and reflection. Hearing. Sound in enclosed spaces. Engineering acoustics applications.

618 483  M3AUAIEBITUNIY 3(3-0-6)

(Noise Control)
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Nature of sound and introduction to noise control. Principles of hearing.
Human response to noise. Units and levels. Instrumentation for noise measurement.
Room acoustics. Transmission through structures and outdoor. Sound propagation.
Vibration control.

618 484 madudusznaumsivnuuinnssy 3(3-0-6)
(Innovation and Entrepreneurships)
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Study of innovations and creations in existing organizations as well as
entrepreneurship in start-up small and medium businesses, franchises, and other
business formats. Introduction to market research and marketing. Sources of funds and
fund raising. Financial management. Introduction to business law. Business leadership.
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618 485 MIIANIATINITIAINTTHU 3(3-0-6)
(Engineering Project Management)
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Management and administration in the context of engineering research and

design projects. Research methodology and information skills. Perspectives of risks.

Resource and time management. Cost estimation and management. Communication.

Leadership. Project quality and value management. Procurement. Human resource

management. Web-based project management tools. Performance measurement and

control. Project evaluation and termination.

618 486 fuleiiuas 3(3-0-6)

(Fiber Optic)
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Fundamentals of light and fiber optics. Optical fiber parameters. Fiber
properties. Connecting and coupling of fibers. Light sources. Light detectors. Noise and
detection. Modulation. Wavelength Division Multiplexing (WDM). Fiber optic system
design.

618 487 Uy UszRwgdmsuiaans 3(3-0-6)

(Artificial Intelligence for Engineers)
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History of artificial intelligence. Intelligent agents. Problem solving. Search.
Knowledge representation. Reasoning. Rule-based expert system. Fuzzy logic. Artificial
neural networks.  Evolutionary computation.  Engineering applications of artificial
intelligence. Artificial intelligence for robotics.
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618 493 @vinaANEN 9ollsitfernda 640 §79)
(Cooperative Education)
AvUeAUneY : 618 392 WS HuENARNEN
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Self-learning and practicing essential skills in electronics and computer
engineering in industrial firm. Acquiring experiences and conceptual thinking as
professional engineer. Analyzing the problems and solving them via theoretical and the
practical approaches. Executing proposed plan to solve project problem. Completing
final oral presentation and submitting final report.

618 494 lasssmuArnssudiannselinduazszuunouinaines 2(0-6-0)

dmsuaunafne

(Electronics and Computer System Engineering Project

for Cooprative Education)
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Selection of project topic and supervisor. Preparation of objectives, project
plan, theories, and procedure for conducting project in electronics and computer
engineering for cooprative education. Project proposal presentation by reporting and
oral examination.

618 495 lasesAmnssudiannsetinduazszuunauiames 1 1(0-3-0)
(Iglectronics and Computer System Engineering Project )
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Selection of project topic and supervisor. Preparation of objectives, project
plan, theories, and procedure for conducting project in electronics and computer
engineering. Project proposal presentation by reporting and oral examination.
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618 496 lasanuArnssuddnnselinduasszuunauiiunes 2 2(0-6-0)
(Electronics and Computer System Engineering Project II)
AyrUeAuneU : 618 495 lassnudrinssuddnnsatinduasszuy

. AU NDS 1
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The continuation and completion of the project assigned in 618 495
Electronics and Computer Engineering Project I.  Project presentation by reporting and
oral examination.

618 497 vindoiiiey 3(3-0-6)
(Special Topic) 3 .
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Contemporary topics at advanced undergraduate elective level. Topics not

included in established curriculum.

618 498 (Zasdmawizmadrnsadidnnseinduazaeuiuned 1 3(3-0-6)
(Selected Topics in Electronics and Computer Engineering 1)
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Current interesting topics in electronics and computer engineering.

618499 Basdmwizmedrnsndidnnseinduazaeuiaunes 2 3(3-0-6)
(Seleqted Topics in Electronics and Computer Engineering 1) ‘
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aglusein 618 492 Fewmanzmaimnssudianyselinduazaeuiiaunes 1
Interesting current topics in electronics and computer engineering that are

not included in 618 492 Selected Topics in Electronics and Computer Engineering I.

618 529 gUnIniNaUES 3(3-0-6)

(Optical Devices)
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Light. Fundamentals of solid state physics. Modulation of light. Display
devices. Principles of laser operation. Types of lasers. Techniques and applications of
lasers. Photo detectors. Optical fiber waveguides.
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618 534 szuudiannsetindmstu 3(3-0-6)
(Avionic Electronic Systems) ‘
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Light systems in airports. Development of avionics. Aircraft instruments.

Principles of flight control navigation systems. Communication systems. Aircraft

cockpits. Air traffic control. Usage of avionic systems in military and civil aircrafts.

618 535 duguntesiiatamaunmd 3(3-0-6)
(Fundamentals of Biomedical Instrumentation)
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Fundamentals of physiology for biomedical engineering.  Sources and

properties  human  biopotentials. Fundamentals ~ of  electrophysiology,
electroencephalogram, electrocardiogram, and electromyogram. Fundamentals of
biomedical measurement and instrumentation. Principles of biomedical signal
acquisition. Biomedical electronics and dircuits for medical instrumentation and clinical
applications. Transducers, electrodes and bioamplifier. Fundamentals of biomedical
signal processing. Medical device standards. Hospital electrical safety.

618 536 E]‘UﬂiﬂjLLa“ﬂqiE)E)ﬂLL‘U‘U’N’\liaLﬁﬂ%iaﬁﬂé{?uﬁﬂ 3(3-0-6)
(Advanced Electronic Devices and Circuit De5|gn)
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Analysis and design of selected electronic circuits for communications and

instrumentation by using discrete and integrated circuit devices. Topics include theory

of operations, characteristics and specifications of devices. Linear and nonlinear
applications. Noise reduction in electronic circuits. Printed circuit design techniques.

Projects in circuit design and implementation using integrated circuits.
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618 547 MsaanUUUINIALISAaNRIMeS 3(3-0-6)

(Computer Hardware Design)
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Design methodology. Performance analysis using probability and statistical
methods. Hardware interface and microprogramming in central processing unit (CPU)
design. Hardware design languages (HDL) and memory design. Advanced concepts in
computer architecture. Submitting and presenting design project or report at the end
of the course.

618 568 MSUSZTUIANAATNNWNITUNNE 3(3-0-6)
(Medical Image Processing) .
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Principles of medical imaging. Medical image processing techniques. Topics include

image enhancement, image registration, and image segmentation.

618 574  AMTINULUA 3(3-0-6)

(Robotics Engineering)
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Kinematics analysis for positions in linkages. Forward and Inverse kinematics.
Velodity kinematics—Jacobian matrix. Path and trajectory planning. Independent joint
control. Dynamics of robot manipulators. Multivariate control. Mobile robot. Robot
vision.
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618 575 lasweuszanmiisudasszuunla® 3(3-0-6)
(Artificial Neural Network and Fuzzy Systems)
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Theory and application of artificial neural networks and fuzzy logic including

multi-layer perceptron, self-organization map, radial basis network, Hopfield network,

recurrent network, fuzzy set theory, fuzzy logic control and adaptive fuzzy neural
network. Genetic algorithms and evolution computing. Applications to control, pattern
recognition, nonlinear system modeling, speech and image processing.

618 582  AagnsEumASEUBY 3(3-0-6)

(Comparative Bioinformatics)
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Computational methods for the study of biological sequence data in
comparative biology and evolution. Analysis of content and organization. Techniques
for searching biosequence databases, pairwise and multiple sequence alignment.
Phylogenetic methods. Methods for pattemn recognition and functional inference from
sequence data.

618 588 szuuAAUARANELA3DUY 3(3-0-6)
(Network Security Systems)
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Basic computer security systems. Cryptography for both symmetric key and
asymmetric key. Digital signatures. Authentication. Personal identification. Certificate
and key management. Attack signatures. Intrusion detection and prevention using
firewall and security software.
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619 191  mslusunsuraNRAmaidmiUIrINsladanna 3(2-3-4)

(Computer Programming for Logistics Engineers)
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Computer concepts. Computer components. Hardware and software
interaction. Electronic Data Processing (EDP) concepts. Database concepts.
Flowcharting. Program design and development. High-level language programming.
Application in logistics engineering.

619 201 UjjUANsasAIndmSuNUIANTIY 1(0-3-0)
(Spreadsheet Laboratory for Engineering) . . .
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Laboratory on application of spreadsheet program and other related
software in basic engineering problems.

619 211  myIdeandunudmsiuladanng 3(3-0-6)
(Operations Research for Logistics)
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An introduction to the methodology of operations research in  logistics
problem solving. Applications of mathematical models. Linear  programming.
Transportation model. Queuing theory. Inventory model. Simulation in decision making

process.
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619 311  Audmsuladafng 3(3-0-6)

(Lean for Logistics)
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Method study and process analysis. History of lean manufacturing systems.
Principles of lean. Lean tools and their applications. Using lean to solve specific
problems in logistics.

619 312 NIPBNLUUTZUUMITVUREYTER 3(3-0-6)
(Material Handling System Design)
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Principles of material handling system design. Problem analysis and
selection of handling methods. Design of gravity conveyor, powered conveyor, chain
conveyor, belt conveyor, chain, heavy unit load conveyors, railed and overhead
conveyors and miscellaneous conveyors.  Storaging  technology. Logistics  packaging
technology.

619 313 NFIAMINTTVUAHAZNTNTENLRUA 3(3-0-6)
(Transportation and Distribution Management) }
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Study and analysis of transportation system. Land transportation, air freight,

water, and marine transportation. Forecasting of travelingdemand. Analysis of different

factors influencing transportation system. Traffic flow density. Decision making for
traveling optimization. Simulation models for studying the behavior of transportation
system. Planning of developing system and transportation routes. Case studies.
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619 314 MIIANIAUAIAIAAWASAGIFUAT 3(3-0-6)

(Inventory and Warehouse Management)
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Guidelines for management of warehouse and distribution center. Trend,
changes and opportunities of warehouse. Roles of warehouse in supply chain.
Warehouse design and location selection. Warehouse and distribution center layout.
Material flow planning. Simulation models for analysis and design of warehouse and
distribution center. Economic factor determination. Shelves design. Logistics
information  system management of warehouse. Risk management. Safety in
warehouse. Transportation with warehouse activity. Case Studies.

619 315 malulagladanng 2(1-3-2)
(Logistics Technology)
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Principle of automation. Automation in material handling, Global Positioning.
System (GPS), Product identification technologies, and other related  technologies
in logistics.

619 321  muAAMsIv ulgaumu 3(3-0-6)
(Sourcing Management in Supply Chain)
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Concept and definition of sourcing. Cost structure and classification in

supply chain. Activity based costing. Sourcing methods. Supplier evaluation and

selection. Lot sizing optimization in purchasing.Economic assessment of sourcing
altematives. Preparation of Term of Reference (TOR). Negotiation and Bargaining.
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619 331  N1FIAMSIASINTS 3(3-0-6)
(Project Management)
dnunuglanzedlasins 29958 InvedATINs NagnsuetesAnIuaznIsAeN

155 veuwnvedlasints fdlasasnenu Gudaglion) nmsUssinnssesiaiuag

AltTeadlaTens MsadlasIgLaLNUNUTEIATING NTaRTTUZAUBSlATINTS

nsdeemnsnisiminensuasaldane msdanisaudeedasins MSARALAIL

AuntvedlasmataznsUssdunansaiiuauredasnts MdanseuUasuLUa

Tassaiauay TausTaesns amegtiinazn1sdamslasins Msden1siiunuvedasins

msdanstugalanmidng mavihanulupumainvats
Project characteristics. Project life cycle. Organization strategy and project

selection.  Project scope. Work breakdown structure (WBS). Project time and cost
estimation. Developing project network and project plan. Reducing project duration.

Scheduling resources and costs. Project risk management. Monitoring project progress

and project performance evaluation. Change management. Organizational structure

and culture. Leadership and project management. Managing project teams. Managing
in globalization. Working in diversity.

619 341 UjURNIINIsIRRsmMMsdmSUIAnsladsang 1(0-3-0)
(Industrial Engineering Laboratory for Logistics Engineers)
ﬂg‘UWﬂ’]iLﬂEJ'Jﬂ‘U‘Vi’J‘UE)Vl’l\‘i’Jﬂ?ﬂiiuﬁ)@lﬁﬂ'ﬂﬂﬁ%au?ﬂi]ﬂiilliﬁ‘\]ﬁ(ﬂﬂﬁ%ﬁﬁ]ﬁﬂﬁﬁ]ﬂ

ﬂULu’e)W]ﬂﬁﬂ'JUﬂllﬂmﬂWW ﬂ’]i’J’NLLN‘HLL@uﬂ’J‘Uﬂllﬂ’ﬁf}\laﬁlﬁ‘uﬁ?ﬁilﬂafﬂE‘Wlﬂﬁ NMIBALUY

FEUUMSVUAETER N153ANTTAUAIAIASALARIAUAT LAy N15IANIINTVUEAIUAZNNT

NSEAEAUA
Laboratory on industrial engineering and logistics engineering topics related

to the contents in quality control, production planning and control, lean for logistics,

material handling system design, inventory and warehouse management, and
transportation and distribution  management.

619 391 nsEnuMEIsNsIuNsIansuazladanng 1(laitfosndn 240 Halaw)
(Management Engineering and Logistics Training)
Indsduniou : 619 201 UfUAMsasndndmiunuianss
619 311 dudwsuladannd
619 312 MIVONUUUTTUUMTVUEW IR Uag
' 619 321 msdamsdavlulgguvu
Fouly : il Sanadu S vde U
sJﬂﬂgumwu’lﬂsmumauwwLﬂa’ruawmmmmﬂismmiﬁmmimﬂa%
afnd laitfenndn 240 dlus
Training in factory or company related to management engineering and
logistics at least 240 hours.
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619 411 msIamsladafnduazldgunu 3(3-0-6)
(Logistics and Supply Chain Management)
AyrieAunau : 619 313 NMSIANSNNTVLEWANSNIZBRUA WAz

619 314 MITANSAUAIAIAGIMAZATIHUA

Maﬂﬂ’lisﬂ@\ﬂa?\]ﬁ(ﬂﬂﬁLLa”ﬂ’ﬁ?\](ﬂﬂ'ﬁI%@ﬂVﬂu mmawmmaﬂaaamﬂmm ¥nN3
?ﬂmﬂﬁI‘UBUVHUVIZJGlai“UULﬂi‘b}ﬁﬂﬁ]LLa”i”‘U‘UUii‘H‘V] unumvedladafindnisgnannTsuse
Iﬂzjaﬂmu revfesuaemAlladaseumad wiussuUadaRng s wladaind
LLauI“Ui’JUVHu mmaﬂﬂmwadmwimaﬁaﬂﬂWﬂﬁﬂﬂmsaummﬂaq MIVUAEUAT NTUTTY
Ao LLavm'ﬁf\]Wuaﬁ]Wﬂmamsﬂgummumﬂaﬂamauaﬂmaﬂmu LLquiwmmuIaﬂ
aRnduarldgumuvadlan

Principle of logistics and supply chain management. The importance of
logistics and supply chain management on economic and corporation systems. The
role of industrial logistics on supply chain. Computer and information technology for
logistics system. Logistics and supply chain planning. The importance of customer
service, inventory management, transportation, packaging, and procurement in logistics
and supply chain operation. Global trend of logistics and supply chain.

619 412 NESNUUUTRRazMIINAmaUTIvIzaNnsladaRnd 3(3-0-6)
(Logistics Modeling and Optimization)
AdsAunou : 619 211 MmyRgandunudmsuladannd
umhnsaauuuiaemsndamansuaznisussgnilulapme 1ad ad n d
MIEsuUUIIaes mamAreunzan uaznnsindulalagldlsunsuasnda
wuUaedlesming mamAmeuvanzaNd s uLuus mef Ul uavs i
Introduction to mathematical modeling and its application in Logistics
problem. Modeling, optimization and decision making using spreadsheet program.
Network models. Optimization of models with integer variables.

619 413 szuuatusunMsiaaulalunuladsfng 3(3-0-6)
(Decision Support System in Logistics)
Fuisdunau : 619 211 MsAgaiunudmsuladanng
meﬁuaﬁuuuauuauumimauiﬁ] NIOUIUYBINTHAIUNTEUUATUAYUNT
sindula miWGlJ‘Llﬁu‘U‘UﬁuUﬁuumw\'ﬂﬁiﬂﬁ] wumumi Uszendlusunsuivaaiudn (d UL)
Tuniladafing
Introduction to decision support system. A framework of the development
of dedision support system. Developing decision support system. Fundamental of
Visual Basic for Application (VBA) in logistics.
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619 414 Usywmnealnuaaintunuladafng 3(3-0-6)

(Stochastic Problems in Logistics)

AyieAunau : 619 211 myATgaliuaudmiuladanng

umiwmgufanuinandulunidadafind Heidunisuanuas daudsdu nssuiu
mstaswes ngumsielml lveaniren S5msmameutgmysalaamafind wiada3s
Faiugnssu Q) wazweatlan1sdnaesnseumiiei(oate)

Introduction to theory of probability in logistics. Distribution functions.
Random variables. Poisson process. Renewal theory. Markov chains. Optimization
methods in stochastic problems. Genetic Algorithms  (GA) and  Simulated  Annealing
(SA) techniques.

619 415  UsyayrUszhvglunulaldsdng 3(3-0-6)

(Artificial Intelligence in Logistics)

Ay rieAuniou : 619 211 meaniusudmiuladannd

Tnmesdyanuszivg mivssgndmailalygysividmivlgmmalad
amﬂaLLauamﬂsiﬂﬂﬂwumamﬁwjawuaﬂﬁu (@) M3drassnseuwmiien (1od) Lay
miiﬂmamﬂamﬂia mil:uEJuI‘UiLLﬂiaJLW’eJLLﬁ'lwfjmmvmiaﬂamﬂaLLaﬂmﬂﬁm

Concepts of artificial intelligence (Al). Application of Al techniques for
logistics and engineering problems using Genetic Algorithm (GA), Simulated  Annealing
(SA) and fuzzy logic. Computer programming to solve the logistics and  engineering
problems.

619 416 msesnLUUsEUUTAIERANE 3(3-0-6)
(Logistics System Design)
ArieAunau : 614 411 adsfnduaznsdamsldgunu
msaammus vuladafingd msmam%muwaﬂaaamﬂa VIQU{]ﬂWiUimWﬂ’]S
Iﬂiﬂﬁi’]\ﬂ‘ﬁﬁ]ﬂ%’m YURDUNTODNWUULAZNNTINLAY IMATIANTTODNLUULAZNTITINAL
Logistics system design. Logistics location planning. Supply chain structure
integration theories. Design and planning proceduces. Design and planning techniques.

619 421 MIAUANAUAIAIAGY 3(3-0-6)
(inventory Control)
Avsnunay : 614 351 MIPNUHLUAZATUANNISHER
SEUUFUAIAAGY s uuUT e svIRdlnemans Tt vuse ST UUAUANAS
AR ﬂaiﬂsuaqaﬂaﬂml,avaﬂmu LL‘U“U’{ITa%N‘Wﬁ'JMLL@”LLUUM@’]EJGUUMQU NeNSAIANUADINS
LLauL'JaWU']IﬂEJ'JﬁVlNaﬂ@ NGWEJMBLLUU‘\]WGE]G&UW]N@G& fnw
Inventory systems. Deterministic mathematical models for inventory.
Demand and supply mechanism. Dynamic and multistage models. Statistical
forecasting of demands and lead times. Effects on the inventory models. Case studies.
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619 431  MINEINTAINIYAFMNTTH 3(3-0-6)

(Industrial Forecasting)

AGeRunau : 614 202 dHiR3AINTIA

wwaRalulun snensaluaznshnsziuunliunisdsuudamis
qmm‘vmsimmmﬁLSINU‘%mmLLaxWNaam miwGuu’ﬂﬂiﬂﬂ’li‘vmmuqmawmiu N391893
FMUNSAIVINININENNTal NIAlANEN

General approaches to forecasting and analysis of industrial trends by
quantitative and statistical methods. Industrial projects development.Forecasting
simulation. Case studies.

619 432 STUUMSIANIARNIN 3(3-0-6)

(Quality Management System)

deduniou : 614 331 NMAUANANINN

TR UTHATIAUADNIN SEUUMIIANIIAMNTN 5383 Torinvum
wasgleweals 9001 MspmaUssdiuAuAMNIN 1TANAIUALAINNNTIANITAAIN
Basau (\iRdy) n1sdenseuulous Aanssunquannminausgivaranadadmiuns
ulgwimunnm

Quiality concept. Quality gurus. Quality management system including 1SO
9001 requirement. Quality audits. Quality awards. Total Quality Management (TQMW).
Policy management. Bottom-up activities. Quality improvement techniques.

619 433 JAINTINIZUU 3(3-0-6)
(System Engineering)
FyrUAUnau : 614 202 daR3AINTIY

UNUMIMNITUTZUY ﬂiumuﬂﬁmﬂmﬂﬁmwu ANUADINIIVBINTODNULUY
JUU m'mamiauul:uammﬂ ﬂ’ﬁ’JLﬂi’]wﬁLLaufﬂﬂﬁiiﬁu’m MsdaATIERLaEIRTIEisTUY
miaammumamwumaaa ﬂ’li’e]’e]ﬂLLUULWE]ﬂ’J’]lJﬁ’]JJ’]iﬂIUﬂ’]iU’ﬁxﬁﬂ‘l?ﬂ N139BNLUY
3 E)Ia’\)ﬁ(ﬂﬂﬂl,l,a mmmmmiumsauuauu ﬂ’ﬁ@@ﬂLLUULWE)W'J’]%JG’]&J’]?QIHﬂ’]iNa(51
AUAINITAIUNIAR LazAnudEu msmmmmwumaamwsmm N1TINLNUNT
IANMTIANTIUTEUU

Introduction to system engineering. System engineering process. System
design requirements. Technical performance measures. Functional analysis and
allocation.  System  synthesis and analysis. Design for reliability. Design for
maintainability. Design for logistics and supportability. Design for producibility,
disposability, and sustainability. Life-cycle costing. System engineering management
planning.
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619 434 AuMWIUEAEMNTIUUINS 3(3-0-6)

(Quality in Service Industry)

AyieAunau : 614 202 dRRIAINTIU

‘UVl‘u’]E](ﬂ?I’MﬂiiﬁJUiﬂ'ﬁ ﬂmﬂ'lWSL‘LN'TL!Uiﬂﬁ ANUEIRWS TUUUS T Auden
Tusuusms ﬂﬁﬁ]’e)ﬂLLUUﬂ']iUiﬂ’]i'Vlllﬂms’]’]W msmmmmmw‘lumuuami N1I8DNLUU
mmﬂuusm'ﬁLLa‘"ﬁﬂamwmmﬁ“mmauuauu T,aa)a@maLLa“ms’«mmﬂ%aUmﬂumu
UIMS3 ﬂ"liﬂQLLNum"lﬂJmiJﬁﬂIumiia\‘ﬁ‘U“Uimi miimﬂmmwadqﬂm nsglAnw

Introduction to service industries. Service quality. Serviceencounter. Service
blueprints. Quality service design. Service quality control. Servicescapes and supporting
facility design. Logistics and supply chain management in service. Service capacity
planning. Customer waiting line management. Case studies.

619 435 Jeanssulugsnadivan 3(3-0-6)

(Engineering in Retail Business)

undAeiugsiaauan unumvedisnslugsnadvin ladafnduavnis
Janslggunulunisinuan Mg iAnuLazhUUTIADINTEUUN VRIS IAAMUEN M3
Fanmsludwanan funulunsiiuin melulaBansaumenazmsaanmddnvseiind

Introduction to retail business. Roles of engineers in retail business. Logistics
and supply chain management in retailing. Operations and process models of retail
business. Management in retail stores. Cost in retailing. Information technology and e-
retailing.

619 436  MIPBNUUUNEAAUITINENNTIUNALNTINER 3(3-0-6)

(Industrial Product and Production Design)

FydeAunau : 614 211 NFFUMNITHER

wwIRAluNISIBNLUUNARAS M IrnTsumurwilunueoniuuNand e n1s
LLUaﬂWu’WIL?Nﬂmﬂ’]W (ﬂ’JL@W@) AN59NLUUTIIAINTSH NNTIATIEY UTLINNUBIAINY
e ﬂ’]iE)E)ﬂLLUULWE)ﬂ'J’]&WIUVI’m msaammumsmam msmaaimawmmwam 3
HONNTLUINNSHER m‘saammumammﬂaama [49 aammaau

Concepts for product design. Concurrent engineering in product design.
Quality Function Deployment (QFD). Engineering design. Failure-mode error analysis.
Robust design. Production design. Material selection for appropriation. Manufacturing
process selection. Design for safety and environment.
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619 441 MaeulUsunsunae MATLAB 3(3-0-6)
(Computer Programing with MATLAB)
iAoy : 614 191 mslusunsurauiameidmUlAINTaRaMNS
%39 619 191 mslUsunsumeuiumeidmiuIransladanng
_ 975158 ardUd ety msllsunsl dduliuns Adaitemsimuaieuly
fdaving maTudloa madendunsmilvnsauiuieya nsUssnamilugig
Arrays. Scripts. Functions. Plots. Operators. Conditional statements.Loops.
Polynomials. Curve fitting. Interpolation.

619 442 witlasdaya 3(3-0-6)

(Data Mining)

FueAunaw : 614 202 #ARIAINTIU

WAt ANIAdAAEnS LAY ﬂﬂ(ﬂﬂ?ﬁi‘ULMllEN‘UE)lla ﬂ?iﬂ‘u‘ﬂ?iﬂLL‘U‘ULLa”
mmauwuammauaﬂumwamaﬁumvﬂmm aaﬂaawmwumﬂumuawa‘uaLLaumiﬂ'ﬁu&mm
I‘UiLLﬂiuﬂamwamaiaﬂwiumuaﬂ‘uamua Uiﬂ&lﬁvumadmmawamuaamsuqiﬂﬂ

Mathematical and statistical techniques for data mining. Finding the hidden
pattemns and relationship in a large data set. Fundamental algorithms and computer
application in data mining. Advantages of data mining for business.

619 451 mwdluiugudmiuemidansm 3(3-0-6)
(Basic Japanese for Engineering Work)

) miaamam‘lummmﬂu nslimsnwsBanugiazsnusamaiug laensal
g sivAluyselen mﬂwﬂumﬂﬂmuwﬂmmmﬂﬂwmwumumﬂmﬂﬁu UNAWTIN
nugmilunimnssy

Japanese pronunciation. Usage of Hiragana and Katakana character. Basic
grammar. Word order in sentences. Vocabulary in general use and basic terms in

engineering. Basic conversation in engineering work.

619 452 mundulszgnddmuamdanssy 3(3-0-6)
(Applled Japanese for Englneenng Work)
FYUeAUneU : 619 451 m*mmﬂuwumuaﬂmmﬁmmnﬁm
mﬂ“umaﬂmﬂuﬁ]wumu AAmAllamnsy Bnvinvenseu msideu
N1l LLauﬂ’ﬁWﬂLWEJﬂ’ﬁUiu‘c’JﬂG]WN’m’Jﬂﬁll
Usage of basic Kanji characters. Technical terms in engineering. Practices in
reading, writing, listening and speaking skills for engineering applications.
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619 453 mmﬁunmaﬁumuﬁm%’mm%mnﬁm 3(3-0-6)
(Basic Mandarin for Engineering Work)
ﬂ']i’e)’e)ﬂLﬁENIUﬂ'M’ﬁ]Uﬂa'N FLUUNUBU Waﬂﬂ'ﬁlﬂJEJum’J@ﬂ‘lﬁﬂul’JEﬂﬂim%mﬁ’m
sdtmilumsruiluassdwitunumdmnss waumniugnlumdennss
Mandarin pronunciation. Pinyin. Principles of Chinese characters writing.
Basic grammars. Vocabulary in general use and basic terms in engineering. Basic
conversation in engineering work.

619 454  AendunanUszanddMSUNUIAINTSY 3(3-0-6)
(Applied Mandarin for Engineering Work)
Andsduniau 619 453 MuAunaugudmiuemAANTIY
nsliidnysiu ddwimetlendimnss Envinwgmse s msden msils
LLazmivumﬁamiﬂssqﬂéﬁmﬁmﬂiiu
Usage of Chinese characters. Technical terms in engineering. Practices in
reading, writing, listening and speaking skills for engineering applications.

619 455 mmmwﬁﬁumuémﬁfvmﬁmnsiu 3(3-0-6)

(Basic Korean for Engineering Work)

mseendsdluntyunma nisldddnusinma l'smﬂimwumu SEAUATIY
Uselon ﬂ’1ﬂWVﬁ,Uﬂﬁi‘Uﬂ’mﬂﬂﬂLLaSﬁ’Wﬂ‘W‘V!Wu%’WUVlN’Jﬂ’Jﬂiill UVI?{L!VIL!’]WH%’MIUQ’WU
NIy

Korean pronunciation. Usage of Korean characters. Basic grammars. Word
order in sentences. Vocabulary in general use and basic terms in engineering. Basic

conversation in engineering work.

619 456 AwuNMEUTEINARIMSUNLIMNTIY 3(3-0-6)

(Applied Korean for Engineering Work)

Andsfuniau : 619 455 MuuNMANUFIUEMTUINAAINTIY

sl NYInMEA Adwivatamadmnssu Hnvinuenseu madou msis
LLazmﬂqmLﬁamiﬂﬁz&gﬂﬁmﬁmﬂﬁu

Usage of Korean characters. Technical terms in engineering. Practice in
reading, writing, listening and speaking skills for engineering applications.

619 461 nguueladanng 3(3-0-6)

(Loglstlcs Laws)

ﬂ{]ﬁﬂlﬂﬂﬂWUﬂWi‘UUﬁﬂLLﬁuﬁ]‘i’]ﬁ]iM’NUﬂ ‘VINUW LASNNBINIA NHWUYAANING
ﬂ{]%ﬂJ']EJIiN'm ﬂg%m’l&ﬁiﬂ%LLﬁkUiuﬂUQEJVILﬂEJ’JGUG\TﬂUﬂ’ﬁGUU?N

Transportation and traffic laws by land, water and air transport. Customs
laws. Factory laws. Business and insurance laws related to transportation.
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619 491 lassnudeanssunmsdanisuazladafng 1 1(0-3-0)
(Management Engineering and Logistics Project )
A ieAunau :619 391 ﬂ’]iNm’m’Vl’N’Jﬂ’miiuﬂ’]iﬁ]ﬂﬂ’]iLLauIaf\]ﬁﬁnﬁ
NEJUI“U 5’IFJ’J°U'N'JQN’SIL‘1JU S ‘msa U
~madenhidelds mmumwissaunsailwindmnssunsiansuagladading
yieenvnedos MmNty Weulasswemide diauelass1sndise
Selection of research topics. Literature review in Management Engineering
and Logistics or other related disciplines. Research planning. Proposal writing. Proposal
presentation.

619 492 TassnuAdnssunmsaamsuazladanng 2 2(0-6-0)
(Management Engineering and Logistics Project II)
Fwedunieu : 619 491 lassemsArmnssumsianisuazladsing 1
pumsinulsmalasssddenlaiausudlusein
619 491 1A59UWIAINTINNNTIANISULaLIadafnd 1 13 8usI89UNanITIvY Udue
AGNAVRRL]
Conducting a research project according to the research proposalsubmitted
for 619 491 Management Engineering and Logistics Project I. Research report writing.
Research presentation.

619 493  duuwn 1(0-3-0)

(Seminar)

FudeAunau : 619 491 TassnudAnssunsiamsuasladannd 1 vise

. 619 494 \WSEUEVNIANY Y30 nassunsauiuld
Seuly : nedviiianadu Svsa U
. msteusuazedunelundemeinuimnssunmsdanisuasladafndvd et

ARgUes

Presentation and discussion in management engineering and logistics or
related topics.

619 494 W3BUAVNIANEN 1(0-3-0)
(Preparation for Cooperative Education)
FyrUAUnau : 619 391 MSEINUMBIAINTTUNTIAMSUaladanna

¥

Rouly : edviifanadu s vie U

LM?&Nﬂ?WNW’iBMﬁﬂﬂﬂE’]LW@Nﬂﬂ']uiuﬁﬂ'mﬂi"ﬂ@Uﬂﬁ VWGIU@']UF’]&!XW’]WLL&"’
YARNAW sunAnRetvernsTithAnwerinnuae

Preparation for the workplace regarding student qualities and personality, as

well as learning about the organization they are going towork with.
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619 495 @vinafnen o(litfesndn 16 dami)

(Cooperative Education)

AvUAunau : 619 494 L3 BUENNARANEN

Nﬁ]u‘l‘ll i’]EJ’J‘U’]‘N’JﬂNaL‘lJU S¥sa U

ﬂﬁﬁ’awumuaumuwummiumwwmstaaﬁ’lu"ﬁmﬂiiuﬂﬁf\“fﬂﬂml,awia%
aind Litiosnin 16 dUaYi aUsLAIINANNT BN deoniitelunsusuuss Uiulsanu
uaRamuNg Weusemuasiiauer a3 trkaressivinm

Working as an employee in a company related to management engineering
and logistics of at least 16 weeks. Preparation training. Selecting a topic for
improvement. Improving and monitoring. Writing @~ report and presenting the results
to the company and advisors.
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ANB3UYTIAVIENUIVIIAINTIUIEA
wazuluwmalulag

nangnsuTuUse w.A. 2560

620 101 YanfaNT 3(3-0-6)

(Engineering Materials)

Rouly @ laeANBUEENYBINMATYIIVENNSUAAAINTINTER

mRnALdIuSsErINlasEs N aud® nszuuMIkEn wasmsUssgnalyd
NueTanImnsamian lavie wedwes winlind LLaﬂﬁﬂLﬁiﬂJax‘iﬂ‘Uiuﬂa‘U LLmuﬂmme
ﬂ’]ﬂLLauﬂﬂiLL‘Uaﬂﬁll‘VilﬂEJ“LI@@QIYW‘W]’N 9 auURLTNg LLawmiLa@iJﬁﬂﬁ‘W“U@\‘ﬂﬁﬁ

Study of the relationship between structures, properties, production
processes and applications of the main groups of engineering materials: metals,
polymers, ceramics and composites. Phase equilibrium  diagrams and  their
interpretation. Mechanical properties and materials degradation.

620 102 ineemeimnssmaznssanmsilasdu 3(3-0-6)
(Introduction to Engineering and Management) _
NAUINTVBININIAINT A11UANTAINTIU FMdesfnwilundngns

NI VOUANUAITINTNIAINTTH WarIv1BWIMNTINAIUAN ITTIUTTUUNTIVTIN

Amnssuamedih sansymunnMalaussneasygiiaodiou woliudimnsslugn

TamAimd msdansdowudmiuamienns
Evolution of engineering fields. Engineering careers. Compulsory subjects for

the engineering curriculum. Scope for professional engineering careers and control

engineering. Ethics for professional engineering leadership. Effects of the ASEAN

Economic  Community. Engineering trends under globalization. Fundamentals of

management for engineers.

620 201 QauNAFNENIYRYIEN 3(3-0-6)

(Thermodynamics of Materials)

Jwieduneu : 514 101 Wandvalu 1

39 513 100 sy

ﬂ{]‘lli]“ﬂ 1 LLﬁu‘U@‘W 2 EZJ@JEJﬂJ‘WWﬁﬂ’lﬁGﬁ NAINUY LEJuIWﬁU ﬂ’]ﬁﬂ'lEJIEJ‘LJﬂ’J’mﬁEJu
GZJUWUﬁ’]ULLﬁuﬂ’]ﬁLUaE’Juﬁ‘UWﬁ\‘N’]u ’Jﬂﬁ]ﬂﬁﬂ’]ﬁum mmamwummamummaamwwamam
amaaiumuqmuwamamﬁaﬁmmH LLNUJT]W’JJ;]D’]F] ﬂmﬂa?gﬂ’lﬂiﬂﬁuU‘Uﬁ’ﬁ@Qﬂﬂﬁuﬂ’e'J‘U
WenlavviagainUsznau

First and second laws of thermodynamics. Energy, entropy, basic heat
transfer and energy conversion, Carnot cycles.  Relationship of thermodynamic
properties. Equilibrium in thermodynamic systems. Solutions. Phase diagrams. Phase
equilibriums in one-component and multicomponent systems.



340

620 202 AAUNAFANTVDITER 2(2-0-9)

(Kinetics of Materials)

AuUsAunau : 620 101 'Jﬁmmniiu

V3o 513 100 iaiivialy

AUNS m’munmawawaﬂ msLﬂaEJuLLiJad’ngﬂ m3indrdgananuuy
L%Jﬂ‘WUGLLa“’Nﬁ‘W‘US madulmvesnsy Wi Wums“mNmﬂLLa“msﬂij aUNAFNERNS
ﬁuaﬂﬂgﬂimamuwmum ﬂauwamammmmsmmﬁwwmmzmuuﬂu ‘UQﬂiEﬂl‘W‘WW
Pl lazIANTeU

Diffusion. Crystal defects. Phase transformations. Homogeneous and
heterogeneous nucleation. Grain growth. Surfaces, interfaces, and adsorption. Kinetics
of solid-state reactions. Kinetics of nanoparticle synthesis Electrochemical reactions
and corrosion.

620 203 NAAANSVBITEA 3(3-0-6)

(Mechanics of Materlals)

LL‘lnﬂﬂLﬂEﬂﬂULL‘NLLauﬂ'ﬂﬂJLﬂ‘u ﬂmmLﬂ‘lﬂu‘ljuﬁ?u%aﬂﬂiﬂﬁiw FuwusnIw
ST NANULAULAZAIINLAT YA miL‘UaEJmU mndulunusazlutudiunteun
Usznaumag mmmuﬂma“mmmumau'lumu mmmumauluaamwmuwuammm“
mmmﬁlusasmaruamaﬂusaamamwma1 LLN‘UWUENMBWUWWWﬂaMLLa”MUW@WGLMaHN
usefounarlisuARAlLAT NSUBUYBIATY ﬂ’liL‘UaEJ‘L!LLUaQ‘UENﬂ’J’MLFWLLauﬂ’J’mLﬂiEJﬂL‘ZN
SEUTU WNANVDILOS mimﬁ;mmmmumsﬂmmwuﬂminﬂ LEUAEANSIASUBIE WA
YDIMTNAAILLATER AT

Concepts of forces and stresses. Stresses in members of a structure. Stress
and strain relationships. Deformation.  Stresses in beams and thin-walled members
including bending and shearing stresses in beams, shearing stresses in thin-walled
pressure vessels and stresses on welded and rivet joints. Torsion of circular and
rectangular shafts. Shearing force and bending moment in beams. Deflection of
beams. Transformations of plane stress and strain. Mohr’s circle. Stress concentration
under loadings. Columns and their buckling. Strain energy. Failure criterion.

620 211 Anenmsuazddanssuasaing 2(2-0-4)

(Ceramics Science and Engineering)

Andsdunau : * 620 101 YanIfNTIu

. * gradaundounuld }

wann1salureneslinduusnguvesil@nduazieilidawdn wadndaaiu
wiou win wagdagvuli nanmsvean1snan Anuduiussevinuadl laswadig audd
wATANIIOUY

General principles of ceramics based on crystal physics and chemistry.
Traditional ~ceramics, glazes, ¢lass, and refractories. Principles of  sintering.
Interrelationship between chemistry, structure, properties, and performance.
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620 212 UJURMIINEMIUALIANTIUYIENA 1(0-3-0)
(Ceramics Science and Engineering Laboratory)
AndsAunau * 620 211 Ingnsuazidanssusiing
~ * oispundeunuld
mMvmeamdLRuSAulomiuTim 620 211 Ingmsiagimnasunesiing
Experiments related to the content of 620 211 Ceramics Science and
Engineering.

620 213 AnenmssazmAllauia 3(3-0-6)

(Glass Science and Technology)

AuGerunau :620 101 JanIANTIU

MSAALAD ﬂ’]iLUaEJuﬁﬂ'lW‘UaﬁLLﬂ’J AMIANKAN ﬂWiLLEJﬂ'J{]ﬂ’]ﬂ TAseasneveauia
auuRniemuSou audfniaadl ﬁ%UGWleLWﬂ’] auURBenanazauURNIuaveIuA
welulagvasuii TBmsvaeuasMsTugy

Glass formation.  Glass transition.  Crystallization.  Phase separation.
Structure of glasses. Thermal, chemical, electrical, mechanical, and optical properties
of glasses. Glass technology. Melting and formation methods.

620 221 lanzuazlansnau 3(3-0-6)

(Metals and Alloys)

FvsAunau : 620 101 359 IAINTIU

ﬂ’]i‘\]7LL‘Llﬂ‘UiuLﬂ‘Vﬂa‘WuLLauIa‘ViuNﬁll Iﬂi&aiwaamﬂ autin ﬂiumum?uuw
miﬂiuaﬂmlﬁzjmwaﬂamﬂaumaﬂLLawIamuaﬂﬂaumaﬂ WAANEIMISUBU WANNAN
wi3eilo maﬂﬂaﬂiauu Iamaauumau Iaml‘wmm&mwau Tavglinifanau ensusznau
syndlave miumﬂlulaammmaﬂiam

Classification of metals and alloys. Microstructures, properties, processing
applications of ferrous alloys and non-ferrous alloys. Carbon steels, tool steels,
stainless  steels. Aluminum alloys, titanium alloys, nickel alloys. Intermetallics.
Nanotechnology for metallic materials.

620 261 ANGMTENTUZVDWD 3(3-0-6)

(Solid State Science) .

Awdedunieu : 513 100 dinaly

nann1siugIuvesedusznaunaall Wusemaell exmeululasiadedn ms
SALULYDDENBN mmamwus‘rm’m‘[ﬂiaamwamLavammsuaa'sam TAssasned ﬂ‘UEN'Jaﬂ
allunsd ﬂ%wmama‘lmaasmwaﬂ AMUUNNT DIVBIHEN mmﬂammwmwm
LLNUﬂW‘W’JQﬂ’]ﬂ

Basic fundamentals of chemical compositions. Chemical bonding. Atoms in
carystal structures.  Atomic packing. Relationship between crystal structures and
properties of materials. Crystal structures of inorganic materials. Factors affecting
crystal structures. Crystal defects. Interpretation of phase diagrams.
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620 281 JanduvsE 2(2-0-9)
(Organic Materials) .
Aweduiou ;513100 1asinaly
o ndlitugruvesianduvisd msdszgndldianduvisdlugmavinisu wedweiuas
galowiu
Fundamental chemistry of organic materials. Applications of organic
materials in industry. Introduction to polymers and rubbers.

620301 Unngmsaimsiadoudnevasian 3(3-0-6)

(Transport Phenomena in Materials)

sAunau : 511 105 upapdddmiudang 2

ﬂ’J’]ﬁJiLUENC‘IUV!’]\‘ﬂJi’Iﬂ{]ﬂ’ﬁﬂJﬂ’ﬁLﬂaE]'UEJ’]EJ‘UEN’J?{G] Wu%WUH’IiLLﬂﬂMﬂ’ﬁBUWHﬁ
Vli]‘lﬂz;]LLa”’JﬁLLﬂ{]EUMWﬂ’WSLﬂaE)UEJ'lﬂluﬁﬂ'm“lﬂﬂﬂﬁl’«]l,l,a”ﬁﬂﬁuwﬂﬂﬁ’s na"l,ﬂmimamiumumu
P BULAEINAENS MIuwsTuvoduavya e

Introduction to transport phenomena in materials. Principle of differential
equation solving. Theory of and methods for solving transport problems;  unsteady
state and steady state transport. Mechanisms of momentum, heat, and mass transfer.
Diffusion in solids and liquids.

620 311 AsTUAUMSHAMKYSEING 2(2-0-4)

(Ceramics Processing)

Avsduniou 620 101 TaigIFNTTU

wilituRaudessu wmﬂusluﬂiumum?uuiﬂwmma ANYUANIZUDIDUNIA
w5 8Ing aﬁuﬂuLLmﬂuﬂiumum?uu;ﬂwmma

Basic surface chemistry. Raw materials in ceramics processing. Characteristics
of ceramic particles. Additives in ceramics processing.

620 312 InnsuazinAlulag Fud 2(2-0-4)

(Cement Science and Technology)

FydsAunau : 620 101 &9 IANTIU

NI UNUBNTZUIMIHBATILUAND S AUAUA ﬂmawmawumawmumwaim
Waus a\‘iﬂﬂiuﬂawawmumLLawmmau‘wuﬁiumN?Qmﬂ ‘UgﬂiEﬂﬂUU’]LLﬁuﬂﬁLLﬂNGl?ﬂJ@J
Fudnesalaun autRnumMenIm MIelLasNIINaYaITNUANDIALAUR VOINALTIIUA
AUNEANVDINOUNTH

Classification and manufacturing of Portland cement. Specification of
Portland cements. Cement compositions and their phase relations. Hydration and
hardening of Portland cement.  Physical, chemical and mechanical properties of
Portland cements. Cement admixtures. Concrete aggregates.
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620321 UftiAmslavsAneuazagnaiain 1(0-3-0)
(Metallurgy and Semiconductor Materials Laboratory)
AvisAunau : * 620 221 Tavzuazlavizuey
o * ensundounuld
mMvmeamdLuSAulomniuTein 620 221 Tavzuazlavizwa
Experiments related to the content of 620 221 Metals and Alloys

620 322 lavgegiivudgnavnssauazmalulagnisvas 2(2-0-9)

(Industrial Aluminum Alloys and Casting Technology)

Fvisdunau : * 620 221 Tavizuazlansuay

* praspundounuld

msfndianingau MA@ uNaNveslavsran Wviaed MIUTULaEAIUAY
Aaillaveviaauviad MIaswia M1videda wiellan1svdoaanalil wuuwlRuiway Jan
YUY

Selection of raw materials. Batch calculation for alloys. Melting furnaces.
Melt treatments and chemical control. Ingot casting, die casting, lost foam technique.
Molding patterns and materials.

620331 Yanuazgunsaifsing 2(2-0-4)

(Semiconductor Materials and Devices)

Awisduriou 620 261 InemsanTuzvaITe

514 102 WAndWalU 2

mmiLuadmumwdaﬂamamammmm 1AS9a5 MO UNE 99U Wmuﬁuawiuﬁ]
ol IﬂiﬂaiwLLaumﬂﬂmuwumumadaUﬂimmmuﬂﬂim@umaﬁaama‘w DULAZ IO
iumwnammmmuaﬂam 1ﬂiammmm nIndameivingosia nudaneivin
aunnilabin (vl 3 7 10 wazgUnsaldidnnseiinduan

Introduction to physics of semiconductors. Energy band structure. Charge
carriers. Fundamental device structures and applications including p-n junctions, metal-
semiconductor junctions, semiconductor diodes, bipolar junction transistors, field effect
transistors (FETs) and optoelectronic devices.

620 332 Bdnnsiwiing 2(2-0-9)
(Electroceramics)
FyUeAunau : 620 261 IneNSENULVBLTS
%39 620 211 IngnsazdNTINwTANG

ﬂ'J'mﬂiJ‘WLlﬁ‘iuﬁi]NIﬂi\‘lﬁiNLLﬁuﬁiJUMWNVLWﬂ’WJBGLEU‘J’Mﬂﬁ ﬂ’]‘iﬂ‘iwﬁ]ﬂmﬂlﬁl‘ﬂaﬂ
’J’ﬁ@ aLaﬂImstswma WJLﬂ‘U‘UiuR] Gl’)’i‘UiLLauﬂﬁﬂ'JUﬂllﬂﬁsUULﬂaE]u WJE]EJ'NSUENE]LaﬂIWi
wiiind AifendestuuTumalules

Relationships between structure and electrical properties of ceramics.
Applications of electroceramics including capacitors, sensors, and actuators. Examples
of electroceramics related to nanotechnology.
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620 341 MIIANMINTLUUMINNGIND 3(3-0-6)
(Busine§s Process Management) .
WNAMALIAUNTEUINNMTNNGIND NTEUIMsUTINWardnns maUiuaou

ﬂi“’U’JUV]ﬂULﬂEJ’JﬂUﬂ’lii]ﬂﬂ’]iﬂi‘”u’mmiﬁ/]’mﬁiﬂi] ﬂ’]iLLmﬂJﬂmMWﬁiﬂﬁ]L“Nﬂ’]ii]ﬂﬂﬁ

ﬂ'ﬁUiM’liuIEJ‘UW?J mifmm?ummmwu ﬂ'ﬁﬁ]ﬂﬂ?iﬂ’]uﬂi"iﬂ]u MIUIMIANURBLT DM

g3N9 nsdlAnwIMIdnNS NILUIUNINNGINY
Concepts of business processes. Administration and management processes.

Paradigm shift for business process management. Solving business problems with

management. Policy management. Cross functional management. Daily management.

Business continuity management. Business process management case study.

620 351 walulagszaululasuazunly 3(3-0-6)

(Microscale/Nanoscale Technology)

AydeAuniau : 620 101 TaRIANTIU
. 4 nufuazwaluladvesdnnsmszaulilasuazinlu msugnadn melaniswan
PUNUFIUUTENDUAIENTEUIUNTA Y I mimeﬂamwu msﬂmusaﬂ NITNIUAZNT
E]ﬂm&ﬂaaau anTnduavAtiaNIANaLey ‘1/|ﬂ‘i‘:}u‘W‘u%ﬂlﬂ,‘HHﬁaaﬂLLUUIﬂiﬂaiNﬁuﬂuiﬂJ
13 InensianlaseEnanluuae eflemsArseiniy

Theory and technology of micro/nano fabrication. Crystal growth. Basic
processing techniques including vacuum processes, lithography, etching, diffusion and
ion implantation, oxidation, and deposition techniques. Basic skills of microstructure
design. Science of nanostructured materials and nanofabrication techniques.

620 352 YanszaulY 3(3-0-6)
(Nanoscale Materials)
’J?JWUQﬂUﬂEJ‘LI : 620 101 Qﬁﬂ’?ﬂ?ﬂii&l

ﬂ’.ﬂiﬁL‘UEN@]UV]NLW&ILL@VWﬂﬂﬁVlLﬂEJ’Jﬂ‘U’Jﬂﬂiuﬂ‘Uuﬂu NARNTIUTEAUULY
miﬁqaul,aﬂamﬂmama@smuuﬂu aa,fumLLasmsuna@szmuuﬂuhﬂwsﬂwu

Basic knowledge in chemistry and physics related to nanoscale materials.
Nanofabrication. Characterization of nano-materials. Properties and applications of
nanoscale materials.
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620 361 msWgaLendnualvasianuaTansavly 3(3-0-6)

(Characterization of Materials and Nanoscale Materials)

AGAunau : 620 261 IngMsEnTUzYBT

620 101 T5RIANTIN

wetlamslnswiismsou malamanlnsalnluaznsdieszvimaadl
ﬁuﬁm miaLﬂi?“%WumLLa“IﬂiﬂaiwaamﬂmtmaawamiﬂuLLUUTfﬂLLﬁdLLa“ naBg
ﬂqamiﬂumaﬂmau madsuusdend mi?LﬂiW”MIﬂiﬂﬁiNNﬁﬂ mm‘LuﬁuUimﬁuaa
TAseing

Thermal analysis techniques. Spectroscopic techniques and basic chemical
analysis. Surface and microstructural analysis using optical and electron microscopes.
X-ray diffraction. Analysis for crystal structure, structural imperfections.

620 362 UfURANsMsigaliendnualvasiaguazianszauuly 1(0-3-0)
(Characterization of Materials and Nanoscale Materials Laboratory)
IdeAuniau @ * 620 361 msfigatliendnunivesidguazTanszauuIll

* gnafsundounuld
mveaesidiusiuionilunein 620 361 msfigaiondnuaivesianuas

Tanseivunly
Experiments related to the content of 620 361 Characterization of Materials

and Nanoscale Materials.

620363  auUAlNAN weuazsimanvasTdg 2(2-0-4)

(Electrical, Optical, and Magnetic Properties of Materials)

Fudedunau : 620 101 35 IANTIU

AR LLﬁJLLauLLﬁJ WA NUBUTTING Iam anstnuazneAues (AN
LOUNAIY ﬂ’]iu’ﬂﬂﬂ’] amwmmm ﬂﬂ’]‘Wﬁl’J‘LﬂENEJ'Jﬂ waaﬂmmﬂmam lﬂ@Laﬂﬂiﬂ
LW@ﬁi@LaﬂVliﬂﬂj(ﬂ L‘WFJI‘?IE]LaﬂVIiﬂ‘imLLauWIBﬂiJE)LaﬂVliﬂ‘?lﬁl MMSFEAW MSELTIOU NISHU
LLa%ﬂWi@Jﬁ‘Z}NLLﬁQ‘UEN’JMQ MaﬂﬂﬁLﬂEJ'JﬂUﬁﬂ’]Wﬂ’l’liJL‘lJuLLiJLM@ﬂi’JﬂJﬂﬂﬁﬂ’]’J%LLﬂJmaﬂ‘lﬂaﬂ
anmziiwanns annzumdnesls annzulvdnuweulnieslsuazanizuaivan
woss

Fundamental electronic, optical, and magnetic properties of materials
including ceramics, metals, semiconductors and polymers.  Energy band theory.
Electrical conduction. Semiconductivity. Superconductivity. Polarization, dielectrics,

ferroelectricity, piezoelectricity and thermoelectricity.  Optical refraction,
reflection, transmission and absorption of materials. Principles of magnetism including
diamagnetism, paramagnetism, ferromagnetism, antiferromagnetism and
ferrimagnetism.
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620 364 WOANITTNTINAVDIIAR 3(3-0-6)

(Mechanical Behavior of Materials)

Inlsdunau :620 101 TandfINTIY

audRrudavg uuasvgunila anmmwaasin MsumnEniusERUNAIA W ‘W‘u%’m
YIMTAULAYAIILAN

Elasticity and viscoelasticity. Plasticity. Macroscopic aspects of fracture.
Fundamentals of creep and fatigue.

620 365 MIERULIVALTEREINTANEINAA 3(3-0-6)

(Reinforcement of Multiphase Materials) 3 .

msuanszwinedanasigana meesuusiagiumien maatuussiagiy
Wae ’Jﬁﬂ%a’]ﬂ%a’m?{]ﬂ’lﬂwuiﬁ%”LLa“‘WUL"UiWﬁJﬂ wqmﬂssummmu ﬂ’JWiJLﬂiEJWUEN'Jﬁﬂ
wmnwma'sgmﬂ Na%aaﬂimmama’;mamﬂ ﬂ’JWiJlﬁJG]E]LUENLLﬁ”VIﬂVI’NGIE]ﬁll‘U(ﬂL‘lNﬂa
woRnssuAdee

Mixing between different phases. Reinforcement of the ductile matrix.
Reinforcement of the brittle matrix. Metal matrix and ceramic matrix multiphase
materials. Stress-strain behavior of multiphase materials. Effects of volume fraction,
discontinuity and orientation on mechanical properties. Failure behavior.

620 371 WswnsumRNNAMBSAMIUIRINTIHIEN 3(3-0-6)
(Computer Programming for Materials Engineering)
Wsunsudmiviareilasaiwesian Wansudwiuiigaliondnualvesiag

TWsunsudmsunmsidendan Wansudmsunslsuuukaen15eenkuuyMaImNT
Programs for structural analysis. Programs for materials characterization.

Programs for materials selection. Programs for drawing and engineering design.

620 381 N5PBNUUULAZNITAATIZHNTNARBIVINGIFAINTIH 3(3-0-6)
(Design and Analysis of Engineering Experiments)
Ao 611 461 msUszgndldanuurasluuazadfdniu
Aransnszuaunisall

msUsgenAnseenkuuMvaaes (Aled) Aumidamnssuian vand dguens
INWUUNTNARDY nsidentaduuaznsdonuuIAveiieg1s MIBBNLUUMIVAABILUY
HYaduRen NMseanULUUNIVIRaBLUULHNYBITEA N1SABUNTIA NsoRNLUULIAYDIS YA
Uy 2k ﬂ?ia@ﬂLL‘UUﬂWiV]ﬂaaﬂLlfU‘ULLWF’W]E]L?EJ?I‘U’Nﬂ'Ju ﬂ'ﬁﬂi)ﬂLLUUﬂ’]iVIﬂa@ﬂLLUUﬁZJEUE]u
ﬂ'ﬁﬁmf’ﬂW?ll']“aﬂJSUENﬂ?"U'JUﬂ']‘JIﬂEJ'JﬁWUN'JLL“UUG]BU?ILIB\? (E)’ﬁLE)?ILE)lI)

Applications of design of experiment (DOE) for materials engineering. Key
principles of experimental design. Choice of the factors and choice of sample size.
Single-factor experimental design. Factorial design. Confounding. 2k factorial design.
Fractional factorial design. Nested design. Process optimization through response
surface methodology (RSM).
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620 382 MIANILINUDAFNNTIY 1(0-3-0)
(Industrial Plant Study) o
ﬁ’muﬁﬂwﬂuiswuqmammsuﬁwu‘immwi’aaLLameumﬂIuIaﬁLﬁaLﬁmmu

ﬂ’J'llliLLa”Ui”ﬁ‘Uﬂ'lim
Nﬂ’]ﬁﬂﬂﬁ:}’mﬁlﬂﬁﬂﬁ‘uw
Field trips to industrial factories related to materials engineering and

nanotechnology in order to gain practical knowledge and experience.
Field trips required

620 383 msUszRuguazAnsung 2(2-0-9)
(Inventions and Patents)
UseTRnnuiunnvesdvddnyanauardvdvesanssaulunisfununeinu

’J‘V!EJWFHE‘W]TUT’EJﬂﬁ\LLa”’Jﬂ’Jﬂiillﬂ’lﬁ(ﬂiﬂuu’ﬂ,ﬁﬁﬂ’]i‘w@JU’]i“’UUﬁ%ﬁ‘Umii‘”ﬂ‘Uﬁ’]ﬂaﬂ’ﬁ

ﬂﬂLLuﬂwamuﬂium%wlﬂiummﬂumaﬂmﬂmawﬁumﬁuﬂumﬂa Fuseulumslézums

ﬂmiaaawiumﬁmﬂﬂsmmwaaum\‘i‘ﬂmmuauma nsdi@nuiluefefiferesiunanuy

Uiuwguauamum
History of private and public rights for scientific discoveries and applied

engineering leading to the development of worldwide patent systems. Classes of

invention protectable under international patents. Procedures for protecting inventions
in patent offices and courts. Reviews of past cases involving inventions and patents in
several fields.

620 384 AsERuVIMANEmEnsuazmalulad 1(1-0-2)
(Publications on Science and Technology)
FRRuIMAInermansLazmalulad Usslansng 9 A8nsAumunauLay

AvsUpsmaiveneansiazmelulad
Scientific and technological publications. Techniques for searching for

Information for scientific and technological articles and for patent applications.

620385 Anssusasuleueasisaslody 2(2-0-4)
(Introduction to Engineering and Public Policy)
nupwwelsugas1sie nstiiegfnnzvelsueas s limnssy
Fundamentals of public policy. Selected case study of public policy in
engineering.

620 421 nsnanIauLaznsUaU 3(3-0-6)
(Corrosion and Protection)
Fvnisdunau : 620 101 FaRAINTIU
‘I/li]'m;]LLaﬁ‘tJLLUU‘UENﬂ’J’mLﬁEJlJL?NLmJlWﬁW‘UEN’Jaﬂ msvildes msilostunis
finnsou
Theories and forms of electrochemical deterioration of materials. Passivity.
Prevention of corrosion.



348

620 422 Tavg e nFanenTWLaAzLAdl 3(3-0-6)

(Physical and Chemical Metallurgy)

AvGeRunau : 620 101 Y89 IAINTIU

ﬂ’J'lﬁJﬁlJWUﬁi“’WJ’NENﬂ‘Ui”ﬂE]U Iﬂi\‘iﬁi’]ﬂ ‘US”’JW‘IJ@Qﬂi”U’Juﬂ’ﬁ‘U‘LﬁULLa”E‘IﬁJ‘U(ﬂ
mamamlaw ﬂi“"U’JUﬂWTIJu5lﬂa‘1/1°’LLa°’Ia‘Vl°’NﬁiJLLU‘UGNLG]&ILL&"GUUGQ ﬂ’]iﬂaQLLiLLa”ﬂ’li‘Vﬂ
lﬁUiﬁWﬁLﬂjﬂﬂﬁﬂﬂ“uaﬂlaiﬁ”ﬂaumaﬂlLa"Iﬁ‘W“uaﬂﬂauW‘aﬂ lawmmmﬂmau Tavginen
ansazany lavigInenlndi

Relationships  between composition, structure, processing history, and
properties of metallic materials. Traditional and advanced metals and alloy processing.
Commercial extraction and refining of ferrous and non-ferrous metals. Pyrometallurgy,
hydrometallurgy and electrometallurgy.

620 431 AngMmsazsmallagNauu 2(2-0-4)
(Thin-film Science and Technology)
Avsduiou : 620 101 JenIrnT
FBnsedevvedlalnianimuaziand Hugiuveinsiaulasasnmi
YamAlaNu
Physical and chemical vapor deposition methods. Fundamentals of
microstructural development in thin films.

620 441 Wé'nmsmil,ﬁuw?imqumﬁ'mniiulﬂﬂi’m 3(3-0-6)
(Principles of Total Productivity Improvement)
LLmﬂmm&nﬂumimeammw TANNNINTAIUANALUTUUTINTEUIUNNT NSYS

mmiﬂiﬁummﬁlwmammw 56 slewdu A Anssungueey (wale) mﬂummmiuamm

w3 (08) ndnnwdlder AR) Ind@niin6o) mi'umiﬂm,l,wmmawﬂﬂuma’ms’m {7
o) ﬂﬁUiMﬁLW@ﬂmﬂ?‘WIﬁEﬁ'm (AAd) iuwmiwammulmlam(wwLaa) EUUNIS
HARLUUAL MsdamsiiarEnnin nsdAnmnmsiiacdanmlags

Concepts of productivity improvement. Process improvement and control
principles. Integration of productivity philosophy: 5s, kaizen, small group activity (SGA),
industrial engineering technique (E), green productivity (GP), six-sigma (60), total
productive maintenance (TPM), total quality management (TQM), Toyota production
system (TPS) or lean production system. Productivity improvement management. Total
productivity improvement case studies.
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620 442 MAAMIAUN AL 3(3-0-6)

(Total Quality Management)

NILUIUNTNNGIND NTEUIUMTUIMTUALNITIANTT LLu’mmmU’mUﬂmmw
LLmﬂmmmﬂuaﬂm ANUVINBLAENANN5VBIT ALY Ui%mmmmimmiﬂmmw
ﬂismuﬂ'}il,l,ﬁ'lsu{kymﬂmﬂ'lw ’JﬁmiLmﬂr:ymﬂmmwwafmms WBInendmsuiiAanduy
s leweale 9000 lewale 14000 uae lawwale 18000

Business processes. Administration and management processes. Quality
concept. Customer concepts. Definition and principles of TOM. Philosophy of quality
management. Problem-solving. Methodology for TOM, 1ISO 9000, ISO 14000 and 1SO
18000 standards.

620 443  MINURLLATAUANMSHARELTE T 3(3-0-6)
(Modern Production Planning and Control)
LL‘lnﬂﬂLﬂEJ’JﬂUiuUUﬂﬁNaGﬂ,‘uaGl?ﬂ‘wﬂ‘éiﬂ ﬂ'ﬂﬂJﬁﬁJLﬁEJIUﬂiuUDUﬂﬁNaﬁ U

msndnuuulnaeswaiiios stuunsHARLUUR Lmﬂuﬁlumi‘wEﬂﬂimmmmaami 13

UIMNIWEAIAST NTINWNUNTHER ﬂﬁ?Lﬂﬁ']ui/iﬂu%uuauwaﬂauLL‘V]‘IJL‘Waﬂ’]iﬂ(ﬂﬁ‘lﬂ‘\] 8]

IAYIINTNNITHER mimwmmimam miﬂﬂmﬁmﬂ‘wamadmﬁaumﬂamwmiwam A9

YSuiSaunsudn msammiwuwmmu ﬂsmﬁﬂwﬂmmammmﬂssw
Concepts of product system in industries. Loss in the production process.

The continuous flow production system. The pull production system. Demand

forecasting techniques. Inventory management. Production planning. Cost and

profitability analysis for decision-making. Production scheduling. Production control.

Information flow management for production. Smoothing production. Shop floor

management. Case study of a selected industry or industries.

620 444 vidnnsmMsItadauazUTuUeEmuUsENRUMNS 3(3-0-6)
(Principles of Factory Diagnosis and Improvement)
wnAnnefumsiiaduaaulszneums Wesssuvensidads FBmvidady

annuUsEneunsmMey. MdTIUasiu nsruIun1sIANISIIAY MsHEn N1sv1e MR

MINPNTYARALGEIIINY NUFINSHardtina ellansusulsseanuusenaunts
Concepts of factory diagnosis. Ethics of diagnosis. Factory diagnosis

methodology: preliminary survey, business management processes, manufacturing,

sales, finance, human resources and labor. Administration and office staff. Techniques
for improving a factory.
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620 445 mMsUTuUTIRalseU 2(2-0-4)

(Plant Layout Improvement)

ninn1snedlssnu Yadeveansusuusadalsany unfnvenisuiuuseds
T390 FInensuTusaddlssny wadlansufuuseldlsanu meufuuseldsanusgiu
wiinanuwitha avwEsnsalumsvinilssiensusuusedsanu

Plant layout principles. Plant layout factors. Concepts of plant layout
improvement. Methodology for plant layout improvement. Plant layout improvement
techniques. Plant layout improvement in operations. Profitability in plant layout
improvement.

620 451 wluiand 2(2-0-9)

(Nano Physics)

Awsduiou ;620 101 JaR 3Ny

nqufiiandadelvil aeuduiland ey noAnssuvesdidinnsoungld
wasnudng nsifsunasandivesianansedulilasgseduuluy msussendldemnmg
msandriuTanseduniu

Modern physics theory. Introduction to quantum physics. Electron behavior
under potential energy. Deviation of materials properties with changes in materials
scale. Application of physics to nano-materials.

620 452 unlumalulad@anwiosdy 2(2-0-4)
(Introduction to Bionanotechnology)
AwsAuney : 620 101 YaRIFINTIw ) ‘
Trssaiauaswinaiiuguvesnanatainm ninmsiiuguvearsssinsuily
Fanm MsveniuUTIENaTIMMT DI
Structure and basic function of biological molecules. Basic principles of
bionanomachines. Introduction to biomolecular design.

620 461 NFFUIUNINEN TR QAT MNGTH 2(2-0-4)
(Materials Processing in Industries)
vauiuazuAnvesnssUUMSKanianlave lwiin wedes waveewmedn lu

QUAMNTTY BVENavaMN TN INEATIseauTRvetIan
Theory and concepts of metal, ceramic, polymer and composite processing

in industries. Effects of processing on material properties.
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620 462 MAATERANUEEIEVDYIER 2(2-0-4)
(Failure Analysis of Materials)
JlsAunau : 620 101 JEIANTIU
ﬂi”mumsamiwv‘wmmmmaamwmaﬂmwanam Lwﬂuﬂmsamiwvwmm
L?IEJ‘VHEJ?J@Q’J?IG] ‘lJi”IEJ‘UUV]lﬂiU‘U@ﬂﬂ']TJ Lﬂi'l“’ﬂﬂ’)'mmﬂﬁ’]ﬂ ﬂ’J’]@JLaEJM’]EJLuENﬁJ’H]’]ﬂﬂ’]i
28NLUY
Analysis procedures for the determination of the cause of materials failure. Failure
analysis techniques. Profits derived from failure analysis. Design-related failures.

620 463 ArnTIuiuAn 2(2-0-4)

(Surface Engineering)

TU'IU\iﬂ'UﬂE]‘U : 620 101 'Jﬁﬂ')ﬂ’?ﬂiill

‘W‘L!%’m‘UENLﬂlILLa"ﬁN‘UG}‘UENWUN’J ﬂi“’U’Juﬂ’ﬁﬁﬂLﬂi?“‘V?ﬁ’ﬂﬂi‘uﬂ’ﬁ@ﬂLL‘UaQ‘WUN’J
’Lmﬁmmﬂiiu umﬂﬁmwumiﬂamﬂﬁuuﬂutvmiuiaa fvtsraanzyeslumalulad
g

Fundamentals of surface chemistry and properties. Processing methods for
suface modification in engineering materials.  Surface  engineering  using
nanotechnology. Selected examples of nanotechnology for surface engineering.

620 464 ANHDUYELTER 3(3-0-6)

(Deterioration of Materials)

AdeAuniau : 620 101 TaRIANTIY

msdeumedany wiiind wedwes LLaﬂaﬂLﬁiuax‘iﬂUiuﬂaU AINANTBU N3
Fou anmiBaadl Bana uandeeudou

Deterioration of metals, ceramics, polymers and composites: corrosion,
chemical, mechanical and thermal degradation.

620 471 MIABNIERUALNITIBNLUY 2(2-0-4)
(Materials Selection and Design)
JydsAunau : 620 101 a9 IANTIU
madienianuaeMIseniuUdMSUsEUIUNISIAmMNT Y mﬂmmuﬂumﬂaamaﬂ
miLaamaﬂiﬂaﬂﬁﬁlﬁzmmawauhmﬂU MIdeNNITUIUNTHER
Selection and design of materials for engineering systems. Materials
selection chart. Materials selection by muti-constraint process selection. Fabrication
process selection.
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620 481 Jan¥IMsunng 2(2-0-9)

(Biomedical Materials)

AvUAunau : 620 101 'Jammnisu

’JE‘IG]WNmiLL‘WV]EJLLa”miR]']LLuﬂle‘u@ Wuﬁmsua&aumﬂimi“‘mmﬁvaaLLa“W‘um
mamammmw LﬂMLLa”WﬁﬂﬁWUN’J‘UENIaW“ ‘W@aLiJE]iLLa“Lsdi'liJﬂﬁWﬂﬂLaE]ﬂ ’Jﬁﬂ'lS‘Wﬁf\]‘u
iendnualvesiui mimmmadwumaa@mmw audRnaTuvesianUgnile NRRUERY
LLUULQEJ‘U'WﬁULLa“LLUULia'i\immﬁﬂmmwaaﬂﬁid ssuuhdwuasiennssuiede wily
Lwﬂiuiaamwaumiﬂivqﬂmﬂkumummmwm

Biomedical materials and classification. Introduction to interface interactions
between cells and biomaterials. Surface chemistry and physics of selected metals,
polymers and ceramics.  Surface characterization methodology. Modification of
biomaterial surfaces. Bulk properties of implants. Acute and chronic responses to
implanted biomaterials. Drug delivery and tissue engineering. Nanotechnology for
biomedical applications.

620 482 MSANENGILAULDI 2(2-0-4)
(Independent Study)
Andsduniau : 620 101 JeERIAINTIU
ﬂ’liﬂﬂ‘lﬁﬂﬂ'JEJG]HL@GIUW'J‘U@V]ﬁNWNﬁﬂU'Jﬁﬂ’lﬁ?ﬂiiiﬂﬂ&luﬂﬁﬂLLﬁ‘\ﬂﬂ@'lf\]'ﬁEJ
r}fjaau ?JTULL‘U‘U“UENﬂ’]iﬁﬂ‘H’]L‘UUL%QVIE]Eg]MiaL‘lNﬂ’ﬁV]ﬂaBQ
Independent study on a topic related to engineering materials with
supenvision from instructors. The Study can be either theoretical or experimental in
nature.

620 483 AANTINTEN UAAULT 3 19ETIAUAZITANTNTIAUSTIY 3(3-0-6)
(Materials Engineering in Creative Arts and Cultural Heritage)
’Jﬂ’Jﬂiiﬁnﬁﬂiu’J@mWNﬂaﬂuLLau'J@JUﬁSSN Lmeqm’mmmamwumua’msu

Msas1sEssAnuAal ﬂimﬂﬂ‘l?ﬂ‘UENﬂ’ﬁUiﬂﬂﬂ’ﬁﬂ’]ﬁﬁliLLa”ﬂaﬂV}LﬂEJ’J‘lJENﬂU’Jﬂ’Jﬂ‘J‘JJJ’Jﬂﬂ
Materials engineering in art and cultural objects. Introductory scientific

guidelines for creation of artworks. Case study of integration of science and art

involving materials engineering.

620 484 FosdmawzmadmnssuTaguazuilumalula 1 2(2-0-9)
(Selected Topics in Materials Engineering and Nanotechnology 1)
Rouly : TaeANNBULBNUBINAIYTIVIENMSUALIAINTINTAR
vhieinalalutlagtunay miesimaiannlm Iummmﬂssmammvuﬂu
wialulag
Interesting current topics and/or new developments in materials engineering
and nanotechnology.
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620 485 FasimawzmadmnssuiaguasunTumalulad 2 2(2-0-4)
(Selected Topics in Materials Engineering and Nanotechnology 1)
Houly : TnsarmiBusenvesmaiviAnenisuasimnssuian
deiiadslutiagtusasmiedinsianlmin TudnAmnssutanuasunly
wielulad
Interesting current topics and/or new developments in materials engineering
and nanotechnology.

620 486 FasRmawzmadmnssuiaguasunTumalulad 3 2(2-0-4)
(Selected Topics in Materials Engineering and Nanotechnology Iil)
Rauly : TasAruBugeuvesnAITInNeINsuaIAINTIN AR
hdeadalutlagtunas viefimsiannlg Iummmﬂssmaml,awmiu
wielulad
Interesting current topics and/or new developments in materials engineering
and nanotechnology.

620 491 §uuwn 1(0-3-0)
(Seminar)
o o & aa A a  a
Jouly : UnAneulf 4 uazlneannuduganvesnnAIYINeINSUaY
Aenssuian

‘UVIﬂ’J’]iJ’Jﬁ]EJVWﬂﬂGIWiJW%UWﬁUI% msihanudlaunanuide msiuaue
Uwﬂaﬂmaﬂmiﬂmmimmmaﬂmmiwf N

Published research papers of interest. Understanding a research paper.
Research presentation under the supervision of an advisor.

620 492 lassnuddemmuauztindwiuinAnen 1(0-3-0)
Anssriaguazinlumalulag 1
(Directed Research Project for Materials
Engineering and Nanotechnology Students )}
Laau‘lm : ‘uﬂﬂﬂ‘tﬂ']‘l!u‘l.]‘l/l 4 uazlneANUBLYBNVRINIAITIINGINTUAL
’Jﬁ’)ﬂii&l’)ﬁﬂ
i’]EJ’J‘U']u’JﬂNaLUu Sy U
denuddulusuimnssuianuazuilumalulad n1snumu 15sanssy
ﬂ']’iL‘lJ?JULL’@“ﬂ']’i‘Ll']Lﬁ‘UE)‘UBLﬁu@IﬂiﬂﬂWUﬂ?Eﬂﬁlﬂﬂiﬂ?UﬂN‘U@ﬁ@T\ﬂiﬂ%fﬂi‘:ﬂ
Research topics in materials engineering and nanotechnology. Project
proposal writing and presentation under supervision of an advisor.
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620 493 TassuddgauAuzindgmiutindnwm 2(0-6-0)

Aenssudaquazunlumalulag 2

(Directed Research Project for Materials Engineering

and Nanotechnology Students II)

FvGeRunau : 620 492 Taseuldearuainuzitd s utnAnen

Aennssudaauazinlumalulag 1

Witenuidelumuimnssuiaguazunlumalulad n15vINsmnaewmse
nsfnuIBmgel] MleTeinenide mslsuwasmaiiaueUiyaniinusnelinig
PIUANYBIDISENUI NN

Research  topics in  materials engineering and  nanotechnology.
Experimentation or theoretical study. Analysis of research results. Project thesis writing
and presentation under supervision of an advisor.
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ANBSUNYSIEIVIEIVIIVIIAINTTUNTZUIUNTITVININ
nangnIuTuUse w.A. 2560

621 101  INLNFERSTANNAMSUIAINTIUNTZUIUNTTINTN 3(3-0-6)

(Bioscience for Bioprocess Engineering)

FyrdsAunau : 512 101 ¥33nemall 1

ssuudiineveniunid wadilvuaziwaddnlussiumad et udoig
e waranmENmINzausiaN 1SS AUlN WwnUeaTuveutad Wugmansseauliiana
m3ldusglonianngdwid diy uavdnilunsndetiadom

Biological systems of microorganisms, plant and animal cells at the cellular
level in the aspect of morphology and growth condition. Cellular metabolism.
Molecular genetics. Applications of microorganisms, plants and animals in the
production of bio-products.
621 102  U{URMIINEmERsTInWEMSUIAINTINNTTUIUNTNI  1(0-3-0)

(Bioscience for Bioprocess Engineering Laboratqry)

Fsdunou : 512 103 UURMTInemaly 1

* 621 201 IWRIANERSTINWEMSUIAINTIU
ATUIUNTYINN
. * nalFgunsouiuld

mMmeassnduiusAuenliie 621 201 Inerenanstanwdmiuiemnssy
ASEUMMITTINN

Experiments related to the content of 621 201 Bioscience for Bioprocess
Engineering .
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621 211 msﬁﬂmmﬁugwumwﬁﬁamquwu"m 3(3-0-6)
(Basic Calculations in Unit Operations)
AwisAunau : * 511 104 upagaadmiudeans 1
* 513 101 il 1
* 514 101 WAndVialU 1
s * 511 106 unapaad wUTinAnemansianm 1
* 513 101 aiinalU 1
* 514 101 WAndvalU 1
* E]'ﬁ]LiEJ‘iJWiE]SJﬂulﬂ
1R wuw LLa"ﬂ'liLLUaﬂWu’JFJ ﬁ'Mﬂ'ﬁﬂ'm’Jm ﬂ“mmmsauwuﬁ mimamammu
ﬂi“"U’JUﬂWi‘V!lILLavliJﬁJﬂgﬂiﬁ?LﬂMWﬂi”UUWﬁﬂ’n mmavlmw mmamaamsu
ﬂi"’U’JUﬂ’liVlllﬂ’]i'fj@‘uL’JEJU?E)ULLﬁ”ﬂﬁﬂE]WU’lﬁJ LLﬂﬁE)ﬂllﬂ(ﬂLLa‘”LLﬂﬁiliﬁ AN LMY
E)ﬂﬂ‘l]i"’ﬂﬁ]‘ULﬁEJ’J ﬂllﬂaVL@LLa”‘UENLﬁa’laaﬂﬂﬂﬂﬂi‘”ﬂ@U Maﬂmimawaaam ﬂ’]iﬂ’m’;mﬂ’]i
Wasuwasewiad miﬂawa\‘mummmiumumiwuLLaulmJUQﬂsmmumiuuuwamau
aefiuazliladil AuSeuesnIsaTaELA N THA LLBJ‘LJﬂlIﬂﬁlI‘U‘u
Dimensions, units and conversion. Basis of calculation. Stoichiometry. Mass
balance with and without chemical reaction, in both steady state and unsteady state
systems. Mass balance for recycle and by-pass processes. Ideal gases and real gases.
Single component two-phase systems. Two component vapour-liquid equilibria.
Concepts of energy balance. Calculation of enthalpy changes. Energy balances with
and without chemical reaction, in both steady state and unsteady state systems. Heat
of solution and mixing. Humidity charts.

621 212 FFuazmsufuRnmameadinrnansdmiu 3(3-0-6)
AFINTIUNTZTUIUNTT NN
(Mathematical Methods and Operations for Bioprocess Engineering)
AyUsAunou : 511 105 LLﬂaﬂﬁﬁﬁ’]‘ViiU’?ﬂ’)ﬂi 2
i‘ULLUUﬂmC‘]ﬂWﬁC‘]iWI‘mﬂUﬂ?ﬂiiuﬂi‘”UQUﬂﬁsﬁ’JﬂWW MIMIINTVOIFUNSIAEIT
IBIIAY NSNAIRDUEIUS UTSUUENNSIEURASS mswaamauimmammmawmm“a:u
MsmeyRuswazMIMduninga aumim&awwuﬁmmyauﬂuw 1 wag 2 mAdAn1su
Ameudmsuaun s dseyiusandyy waslrensudataang FensmAmeulneUszinn
wasdaud S uaumslieyiusanly  aun1slveyiustasuaeNIMANRBY
Mathematical modeling used in bioprocess engineering. Numerical finding of
roots of equations. Solutions to linear systems. Curve fitting and optimization.
Differentiation and integration. 1st and 2nd order Ordinary Differential Equations.
Solutions for ODEs. Solution for ODEs using Laplace transforms. Estimated and
numerical solutions for ODEs. Partial differential equations and solutions.
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621220 Heanssunszurumstanmidesdy 3(3-0-6)

(Introduction to Bloprocess Engineering)

svmumimmwmmmu L‘UaaLLa"L@‘lﬂ,"lﬁJ mwmwumummﬂ‘umsmamauav

mmawaamu mimiﬂaumaua”msm EJI@UW@N’]‘N ﬂ’J'lﬁJiW‘u%’lULﬂ ?J’Jﬂ‘U‘U{] A58
Ugummsmwwvmmm‘uawu nszvaunmdnleswu nszuILNISAOUNIUINILAY
AEUIUMILENWARS eIl o msmmummwmmwmama Nammuwt,a“amﬁmﬂiiu
NATFUIUM TN

Introduction to bioprocesses. Cells and enzymes. Basics of mass and energy
balances. Mass and energy transfer. Basics of reactions. Introduction to unit operations.
Introduction to fermentation processes. Introduction to upstream and downstream
processing. Presentation and analysis of data. Bioprocess products and industries.

621221 MIATRIAAELIANTIUNTZUIUNITTINN 2(2-0-4)

(Substance Determination in Bioprocess Engineering)

FynisAunau : 513 102 wiiviald 2 .

umhmsnsainens walaneanivsalind Jseseurqudanslilown 380a
wazdurissaaninslvlanes vigeelsuasealnsums uamaasLLmLumﬂLﬂmumj aun

Nes-10a LV!ﬂ‘lJﬂLLﬂﬁLLa"aﬂ’JﬂIﬂimﬂ%ﬂi?W ﬂWLWE]L?‘IAL‘UEJaﬁLmuuQLLﬂﬁaiLﬁJ(ﬂi
Introduction to substance determination. Spectroscopy techniques covering

ultraviolet, visible and infrared spectrophotometry. Fluoro and phosphorimetry.

Nuclear magnetic resonance. Mass spectrometry. Gas and liquid chromatography

techniques. Differential scanning calorimetry.

621 222 UjUANsMInTRInaslAAINTIINgEUIUNS TN 1(0-3-0)
(Substance Determination in Bioprocess Engineering Laboratory)
Fudefuiou: 513 104 UfURnseiival 2

* 621 221 ﬂ'ﬁﬂi’m’)ﬂﬁ’lﬂ‘l«!’)ﬂ’?ﬂiﬁlﬂﬁ:ﬁ'ﬂ’)ﬂﬂ'ﬁ%’?ﬂqw
o * anaBaundouriuld
mMsneaesfidenadesiullomlusedn 621 221 nMsasvinasiudmns

NIUIUNTTINTW
Experiments related to the contents of 621 221 Substance Determination in

Bioprocess Engineering.

621 223  QUUANAFNENTEMIUIAINTIUNTTUIUMITINN 3(3-0-6)

(Thermodynamlcs for Bloprocess Englneerlng)

ﬂ{]G(J onuilelag ﬂ{]GUE)VI?l@ﬂ‘UENB URNAMIERS ﬁiJ‘UG\@ UNNAFERS LAY
muduiussgninandd - auqaad amaaLWaLLavmiUiyqﬂmim wilil audd
ARARRYA LAY auvmamansaadl

The first law and the second law of thermodynamics.  Thermodynamics
properties and their relationships. Chemical equilibrium. Phase equilibrium and
applications. Electrochemistry. Colloidal properties. Surface chemistry. Biochemical
thermodynamics.
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621 311  MFIANIIANUABANYILIAINTTUNTZUIUNTT NN 3(3-0-6)
(Safety Management in Bioprocess Engineering)
PvIneLarANEAyvemaulAuaendy  vllauazanvesgURme

msdamsanuaeasdy  nMsdesiumaingUfwnuaznsnsivaeugdfivg  n1sianis

Josiudmnsie ﬂ'ﬁ'ﬂﬁ]\?ﬂ‘ﬂﬂﬁﬁmlﬂ&l ﬂ’J'llI‘Ua@ﬂﬂ81‘14ﬂ'1§‘1/1'1\ﬁ‘14ﬂUﬁ’15LmJ ANV Uy

AyInen asumam'ﬁ ‘Vlﬂummmﬂaaﬂﬂ&JLLa“ﬂii&nUiim ﬂgummﬂmﬂummﬂaaﬂﬂﬂ

ﬂimﬂmﬂﬂidmuqmawmim
The meaning and importance of safety theoriesTypes and causes of

accidents. Safety management. Accident prevention and investigation. Fire safety
management.  Loss prevention. Chemical, biological, and toxicological safe work
practices. Hygiene. Safety attitudes and ethics. Safety legislations and laws. Industrial
case study.

621 321  UJUANSNZIIEMEIANTIUNTZUIUNTTINN 1 3(3-0-6)

(Unit Operations in Bioprocess Engineering I)

AdeAuniau : 621 211 ASAMIMNUTIUNNUGUAMIIINEE

nannIswazaNn1sueINITa s loulumugy aamyamam%mawaﬂwauazms
Usggyndlld wamandvedlva Uingmsaivesmsiva aunsiuguvesnisiva nmslyaves
vedlvarlindndalilduazelindndlalunenasduuns Ugummmwwvmwwamu
aﬂnimaamuﬁuaﬂwa Lﬂianmaﬂmmamwmﬂwa NNINANLAENITNIUY ﬂamamma&aumﬂ
‘Vmﬂﬂ’liLLEJﬂﬁ’JEJLLNIN%JQ’NLL@”LLNLWJEN NIANYBIDUNIALAZNITANATNDU NIINTBI NTIAN
wEN Wtz mim(ﬂWaaim% NFAAUUIA NITARLENBUNIANING AIDENNIWIUY
AMNITUNTTUIUNSTIN T

Principles and equations of momentum transfer. Fluid statics and its
applications. Fluid dynamics. Fluid flow phenomena. Basic equations of fluid flow.
Flow of incompressible and compressible fluids in pipelines and thin layers.
Introduction to unit operations. Fluid transporting devices. Fluid flow rate measuring
devices. Mixing and agitation. Particle mechanics. Principles of gravitational and
centrifugal separations. Particle settling and sedimentation. Filtration. Crystallisation.
Packed bed and fluidization. Size reduction. Mechanical particle separation. Examples
in bioprocess engineering.
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621 322 MENURUANMSRWBMIEIMAMNTIUNTTUIUMSTINW 1 1(0-3-0)

(Unit Operations in Bioprocess Engineering Laboratory )

Indsduniou : * 621 321 UJUANMSIRWZIUEMEIAINTIINGZUIUNS

Fanw 1
- anaFgunsauiuld

mveaesiduiusAulemiluin 621 321 UfURnsameniismamnsy
ﬂizmumﬁamw 1

fmadeumilssnu
Experiments related to the contents of 621 321 Unit Operations in Bioprocess
Engineering |.

Industrial site visit included.
621 323 UQUANSRWIEMIIEMIIANTIUNTTUIUMITINN 2 3(3-0-6)

(Unit Operations in Bioprocess Engineering II)

Fdsdunan @ 621 321 UJUANISINIEIUEMEIAINTTUNTZUIUNS

I 1

Maﬂmimimaiauwadmu mimmﬂmau nswATINSeu miLLNNﬁﬂﬁMia‘u
LﬂiENLLaﬂL‘UaEJ‘LJﬂ'J’]ﬁJiE]uLLUUV!@ﬁEN‘Uu LﬂiﬂﬂLLaﬂLUaEJUFYNJJ?E]NLLUUL“UG@LL@”WE] LﬂiEN
LLaﬂLﬂaﬁlw“W’J’lﬁJiBULLUULLNU Lﬂi@ﬁﬂUULLuu LAS DIRLITEINE msmmmumauama N3
nau ﬂ’]iLWlIﬂ'J’WlI‘UuLLa ﬂ?ia@ﬂ’)’m‘du ﬂ’liLL‘ULLsﬂﬂLLauﬂ’liﬁ/ﬂﬂ’J’lﬁJLﬂu F29819M190 1Y
AFNIIUNTZUIUNITTINN

Principles of energy transfer. Heat conduction. Heat convection. Heat
radiation. Double pipe heat exchangers. Shell and tube heat exchangers. Plate heat
exchangers. Condenser. Evaporator. Equilibrium stage calculations. Distillation.
Humidification and dehumidification. Freezing and refrigeration. Examples in bioprocess
engineering.

621 324  MsENUGURNMSINEMIMEMAANTINNTIUIUMSTMW 2 1(0-3-0)

(Unit Operations in Bioprocess Engineering Laboratory II)

Judsdunau :* 621 323 URUANSIRINSIIEMAAINTIUNTEUIUNS

Fanw 2
‘ * gnaFeundounuld

mnesesduiusiuilemiuiv 621 323 UURmanmenilemamnssy
NILUIMTTINM 2

Ansemgul s
Experiments related to the contents of 621 323 Unit Operations in Bioprocess
Engineering Il.

Industrial site visit included.
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621327 TEnTINW 3(3-0-6)

(Biomaterials)

TanBinmlowiu ndnmsvesiandinin sliavesiantinim anvawaudfves
FanTanm  audindimnssuvesianinn malengiiandinm mivssyndldiag
Fanm

Introduction to biomaterials.  Principles of biomaterials.  Types of
biomaterials. Characteristics of biomaterials.  Engineering properties of biomaterials.

Analysis of biomaterials. Biomaterial applications.

621 341 waﬂ’]ﬁﬂ%nszmun’lsl,l,azn’lsﬂ’mQu‘vm 3(3-0-6)

AAINTIUNTLUIUNST N

(Process Dynamics and Control in Bioprocess Engineering)

Andsfuniou : 621 212 F5uazn1sUuAnImeatinaansdmsy

AFINTIUNTZUIUNTT NN

LL‘U‘Uﬁwaaa‘ﬂNﬂfﬁmmamﬁ’uadiwumﬁmﬂiiuﬂi:mumﬁamw wAlANINN
ﬁmauuamamaméﬁuaﬁuuuWia'ﬂ nsUszendnskUamuamiazwsunnlun1sinaes
FEUU ﬂﬁmmmmuamiumwmmu Viaﬂmim'ﬁmuﬂuLLUUﬁEJUﬂaULLawﬁaumwm 2]
Apswsiiatesnm ﬂ’ﬁ@lﬁ]‘Uﬁ‘uENﬂ'J’maLLa"’ﬂ’]iE]E]ﬂLLUUi‘”UUﬂ’JUﬂiJ ‘Wﬂﬂ“l]‘h!ﬂ’liL‘UﬁEJu‘UEN
ﬂ’]iﬂ'JUﬂllLL‘U‘UWVLE]ﬂ SnwuzrounTololnuas LﬂiENlIaﬂ’J‘Uﬂll f798 19N IAINTIY
ATLUIUNSTIN

Mathematical models of Bioprocess Engineering systems.  Solution
techniques and dynamics of these systems. Applications of Laplace transform and
block diagrams in modeling. Introduction to automatic control. Principles of feedback
and feedforward control. Stability analysis. Frequency response and control system
designs.  Transfer functions of PID controllers. Characteristics of measurement and
control instruments. Examples in Bioprocess Engineering.

621 342 Lm‘urﬁ'lamwmﬂzﬁmmam‘mmswu%ammﬁmé’u 2(2-0-4)
(Introduction to Mathematical Modelling of Biological Systems)
Indsduniou : 621 212 FFuazn1sujuRnimeadinaransdrusu

AFINTIUNTTUIUNTT NN
AINTINVDINTAS WUV UTIBBIN AT AAIERNS “l]‘LJﬂ“U’eNLLUUﬁ]’]a?JWYN‘]LLﬁu
wuuaessAtinmansduiunsy U’JumimmwLLauﬂiuU’Jumﬂumaa mmsmmmu

LﬂFJ’)ﬂUIﬂ‘S\TS’NVII‘ﬂUﬂ'ﬁW%JU’]LL‘U‘U?]Waaﬂﬁl]’]ﬂﬂiu@ﬂ?ﬁ@ﬂu{jﬂﬁmu ‘lN‘J’JlIﬂQﬂ’]SU‘S“’LiJU

uEfInuLay m'maﬂmawauwmmanmmmmmamwaswwum ﬂ']‘iU‘i“‘EJﬂGlI?J

LL‘U‘UR]WaENVI'Nﬂmﬁlﬂ’]ﬁﬁlﬂuq(ﬂa’]‘ﬁﬂiiu‘ﬂ’lﬂﬂiuU’JUﬂ’Yi?j”Aﬂ’]W
An overview of mathematical model development, model classification,

and existing mathematical models for biological and cellular processes. An

introduction to currently used frameworks for developing a mathematical model,
including model identifiability evaluation and model validation. Applications of the
developed mathematical models in bioprocess industry.
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621351 sauwamaniimnssuelidanmuaznsesnuuueiacUfnsnl  3(3-0-6)
(Biochemical Engineering Kinetics and Reactor Design)
AvisAunau : 621 101 MEFERSTINNEMSUIMINTSUNTZUIUNS
I )
* 621 211 MsAmMNUgIUMUURmsRzmig
* 621 220 AAINTIUNTZUUMITIN T D96
o * onaleuwfeuruld
NENNITNUTIUABITUIAUNAAIEATNITAINTTUNTTUIUNITTINN
ﬂauwamammqmm aauwamammadwulﬂnm MIITYVORAWEE wadily waziwaddnd
m{ifumimamuLLavmimmmamm% Uill’]mﬁ’liﬁll‘wUﬁ“Uaﬂﬂ']iLf\]iﬁUleaﬂL“UaaLLa"’ﬂ'ﬁLﬂ(ﬂ
ARERET] ﬂﬁiﬂi“&Jﬂmﬂ’nm‘wu%mmwauwamama'Wls‘umiaLﬂiwvml,a”aammum
Ugﬂimmmw %umaamﬁgmmmmw ﬂ'lﬂ%@?ﬂ?ﬁ ﬂ’li‘V!’lbLiL‘UE] syuuAIaiolay
i""U‘Uﬂ’J‘U@N ﬂ’]ﬁ‘di"’qﬂ@lﬁ]ﬁﬂWﬁﬂ’lﬁﬁliﬂUuﬂﬁﬁJﬂﬁ]’]ﬂﬂi”U’Juﬂ’ﬁsﬁ’mﬁ‘W AMIURNULUUATY 9
mawededudsunsaldnim
Basic principles of kinetics for bioprocess engineering. Chemical kinetics.
Enzyme kinetics. Growth of microbial, plant, and animal cells. Substrate consumption
and product formation. Stoichiometry of cell growth and product formation.
Applications of fundamental kinetics for the analysis and design of bioreactors. Types
of bioreactors. Aeration. Sterilization. Instrumentation and control system. Applications
of kinetics to fermentation broth from bioprocesses. Types of fermentation. Cultures in
bioreactors.
621 352 UURANSIFINTIIANTINW 1(0-3-0)
(Biochemical Engineering Laboratory)
Fyieduneu: 621 102 UfURNIMeNAmERS I WEMSUIAINTIY
ATZUIUNST NN
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Experiments related to the content of 621 351 Biochemical Engineering
Kinetics and Reactor Design.
Industrial site visit included.
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621355 Amnssunszurumstanmlugaavinssubauaznazay 2(2-0-4)
(Bioprocess Engineering in Pulp and Paper Industry)
vEnfiugILvesnsEUUMSHamB auazn sz dnunvaiTRaeilLazenm
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Basic concepts of pulp and paper processing. Physical and chemical

characteristics of fiorous raw materials. Pulp preparation processes. Paper processing.

Applications of biotechnology in pulp and paper processing.

Industrial site visit included.

621 356 MIANYLTNIUDAFNUNTTIAAINTTUNTEUIMSYINW 1(0-3-0)
(Bioprocess Engineering Industrial Plant Study)
dsfunan : 621 321 YRUAMSIRWIRMIETNIIAINIIUNIEUIUNS
Fanm 1
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Visit bioprocess engineering plants.

621361 welulagTanmawndeulunszurumsanm 3(3-0-6)

(Environmental Biotechnology in Bioprocesses)
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Microbial transformations. Biodegradation. Bioremediation. Solid waste and
decomposition. Biological waste water treatment. Activated sludge process. Aerobic
and anaerobic treatment.  Clean bioprocess and case studies. Environmental
biotechnology in industries. Environmental policy. Environmental laws.
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621362 MIUIUAYUTIINYAFVNTTUNTZUIUNITTINN 3(3-0-6)

(Bioprocess Industrial Waste Treatment)

Furdsdunou : 621 361 waluladTanmAwnadeulunszuumstnm
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Characteristics of industrial waste and waste water. Principles of physical,
chemical and biological methods of industrial waste and waste water treatment.
Prototypes of waste water treatment processes. Unit operations of waste water
treatment. Solid waste management. Treatment methods for air discharged  from
industrial plants.

621363  MINATSBULAENIBURUBINGIAINTIY 3(3-0-6)
(Sustainable Development and Engineering Response) .
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Engineering and sustainable development.  Problems and limitations.
Assessment of engineering activity sustainability through tools and indicators.
Engineering technologies and innovations in problem solving. Impact of climate
change; Waste management; Alternative energy. Provision of drinking water and
sanitation. Engineering response to sustainable development. The role of engineers in
decision making. Implementation of sustainable development.

621364  Awandeufunmswann 2(2-0-4)

(Environment and Development)

aammaaumuﬁﬁmﬁmLLauaﬂanaauwuuwaaiﬂwu MR LAENANTENUAD
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The natural and man-made environments. Development and its impact on
environment.  Environmental policies. Assessment of development frameworks (in
economics, agriculture, industry, technology and culture). Introduction of sustainable
development concept. Problems and limitations. National sustainable development
plan. Case studies of sustainable development projects.



364

621365 TsanauTanm 2(2-0-4)
(Biorefinery) ‘
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Biorefinery  concept.  Lignocellulosic  feedstock and  pretreatment.

Biochemical conversion of biomass. Biorefinery for foods, fuels and chemicals.

621371 woAwsTan oy 2(2-0-4)

(Introduction to Biopolymer)

Adineuvemedwesiinm laswaiwasauandfvemediuesdinim ns
rAemeAwesTINN MsUsEENAliweduesTinm

Definition of biopolymer.  Structure and properties of biopolymer.
Biopolymer production. Application of biopolymer.

621372 msliWsunsudidagudmsunsuitewma 1(0-3-0)
AFINTIUNTZTUIUNST NN
(Applied Software Package for Solving Problems in Bioprocess Engineering)
m3llusunsudnsagy 1wy wuauay wauan Wnduus gueslls waglusunsy
E)‘Ll‘] VlLﬂEJ’J“UEN F1m5UIATIT DONUUU LAY AIUANNTE U’JUH’]W]’NS] N19IAINTIUY
ATLUIUNSTIN
Application of software packages such as Matlab, ChemCad, Polymath,
Superpro and other solution programs for analyzing, designing and controlling
processes in bioprocess engineering.

621 391 mi?lmﬁum»ﬁﬂ'mssunszmumi%’amw 1(13~i1’j88ﬂ’3"] 240 %I”JIQN)
(Eioprocess Engineering Training)
feulv:  TesanuBusenvesmaivimalulagdnm
sedvitanadu S vise U
mir;lmJgUmmluiimumaamwammwmiwlﬂiummmumavﬁmmmm
wielulaTnm Whunadlidtesndn 260 3l uardsmemusomeivmaluladdnm
Apprenticeship in industrial factories or institutes, approved by the
Biotechnology department. For at least 240 hours. A report is required by the
Department of Biotechnology.
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621 421  UJUANSRWNIIBNAAINTIUNTTUIUNSYINN 3 3(3-0-6)

(Unit Operations in Bioprocess Engineering Ill)

Indsduniou : 621 323 UFUAMTRWNZIIIINEIAINTIINTZUIUNS

Y 2
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Mass transfer. Diffusion. Equations of continuity. Gas absorption. Drying.
Extraction. Adsorption. Membrane. Equipment for gas-liquid operations. Overview of
bioseparations. Examples in bioprocess engineering.

621 442  MIBBNUUUKAZMIAIUANEIUGNTAITINN 3(3-0-6)

(Bioreactor Design and Control)
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Bioreactor design. Scale-up. Operations of single-step and multi-step
conversion  processes. Fundamentals of transport phenomena and kinetics
encountered in bioreactors. Incorporation of phenomena to mathematical models.
Mathematical model development for bioreactor control.

621 451 NSPRNLUUNISIAINTIUNTTUIUNTTTINN 3(2-3-4)
(Bioprocess Engineering Design)
FUsAunou : 621 351 Fmnssualidannuazaaunamans
621 421 UJURMIRNIEENNIANTINNTEUIUNT
I 3
MIFUATIENNTZUIUNTT MIWEEUUNUNINTFUIUNT NMFTAT N aIIBUAEAS
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Process synthesis. Process flow sheet preparation. Organization of mass and
energy balances. Specifications and designs of unit operations. Applications of process

simulators. Economic analysis.



366

621452 nszuruMauENA BB ousuFuATIEY 2(2-0-4)
(Synthetic Membrane Separation Process)
vanmsuagnnufjlunsuondeusudannzineymaitiidutu gannilamsty
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Principles and  theories of synthetic membrane separation and
concentration. Ultrafiltration. Reverse osmosis. Microfiltration. Dialysis. Pervaporation.
Types and preparation of synthetic membranes. Equipment, instrument, and
applications of synthetic membranes in industries.

621 453 UftAmsnszusumsuendedausiudanszy 1(0-3-0)

(Synthetic Membrane Separation Process Laporatory)

AyrieAuniau : * 621 452 AszUUNSHENA 2eEauHuF ATz

~ * 9alsuweuriuld ,

mMsnaassidunusAutlemluden 621 452 nsgUIUNITUENAIBLE BN Y
Fupzn

Experiment related to the content of 621452 Synthetic Membrane
Separation Process.

621 454 JAnssunszuumMsTInwlugaavinssu 3(3-0-6)
(Industrial Bioprocess Engineering)
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Bioprocess engineering in industries emphasizing raw materials, processes

and process instruments. Production of Thai native and ASEAN products.
Industrial site visit included.

621 455 AINTIUNMTUIN 3(3-0-6)

(Fermentation Engineering)

QUVNAAARSVDIRAUVZE N1TIATILNNITAIUANNIENG N15oRNWUULAZNNS
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Microbial Thermodynamics. Flux control analysis. Design and analysis of
bioreactor engineering. Transport process. Measurement and Control.  Mathematical
modeling and simulation of bioreactors and cellular systems. Culture scale-up. Cell
culture engineering. Fermentation Economics.
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621 461 MIWAIIFNYINN 2(2-0-4)

(Drying of Biomaterials)
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Moist air properties. Arr movement. Equilibrium moisture contents.
Thermophysical properties of biomaterials. Analysis of biomaterial drying for fixed bed
and moving bed. Spray drying. Drum drying. Mathematical model of drying process and
drying mechanism.

621462 \WowAsTanm 3(3-0-6)

(Biofuels)

Rouly : lneauduganvasmavmalulagyanw
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Depletion of primary energy resources and global environmental problems.
Biofuels as sustainable energy sources. Biofuel feedstock. Bioconversion. Energy and
mass balances in biomass energy production. Production of biogas, bioethanol,
biodiesel, 2,5-dimethylfuran (DMF), and other high-energy biofuels. Their principles,
production processes, and process equipment.

Industrial site visit included.

621 471 AAINTTUSTUUT NN 3(3-0-6)
(Biosystems Engineering)
nanmalawunyimnssumanslussuumnadinin wmadan1smeasadasuu

UazUUINaRIIARAAaRs TR UILMIaNalusEA Uwas NIladeuaynsSnwn

Tsatuseauluana
Introduction to engineering principles in biological systems. Quantitative

experimental techniques and mathematical modeling of molecular processes at the

cellular level. Molecular diagnosis and therapeutics.
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621 472  ATIVUTIUAWMSUMSUSZNBUANTWIAINTIUNTZTUAUNST NN 1(1-0-2)
(Ethics for Professional Bioprocess Engineering)
AMUNUIILATAIMNEIAYVOIATTOIUTIA 99581UTTUAIMTUTAING

dninenmansuazinmalulad asserussudmiunsussnauivindmnTsunszuIung

Frn audiniusvensseussaiummsdisludsnnag iy
The meaning and importance of ethics. Ethics for engineers, scientists and

technologists. Ethics for professional bioprocess engineering. Relationship of ethics and

living in the present society.

621 481 STUUNSAIUANKATUSEAUAMNINNI 2(2-0-4)

AAINTIUNTLUIUNST N

(Quality Control and Assurance System in Bioprocess Engineering)
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Regulations and guidelines for bioproduct manufacturing  from
microorganisms, plant cells, and animal cells. Quality management systems in
bioprocesses: incorporating 5S, good laboratory practices (GLP), standard operating
procedure (SOP), good manufacturing practices (GMP), total quality management (TQM)
and 1SO 9000. Use of quality control (QC) and quality assurance (QA) as tools to

validate the standards of products and manufacturing processes.

621491 duuun 1(0-2-1)
(Seminar)
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Houly : Tneanuduseuvasnaivunalulagdanim
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Presentation of intriguing scientific papers and discussions in bioprocess
engineering. Seminar attendance. Submission of reports.



369

621 492  TASINUIAINTTUNTZUIUNTSTINN 1 1(0-3-0)

(Bioprocess Engineering Project I)

Feuly: lnsarBuseuvasnadvimaluladyanm
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Selection of research topics. Literature review in bioprocess engineering and
other related disciplines. Research planning. Research proposal writing. Research
proposal presentation.

621 493 Iﬂi\N'l‘lﬁﬂ’?ﬂii&lﬂi%U’JUﬂﬂiﬁ’JﬂWW 2 2(0-6-0)
(Bioprocess Engineering Project Il)
Furisduniou : 621 492 1ASINUIAINTIUNTZUILNTTINN 1
mssduntsaAdealaseiddenlaaueliualusieien 621 492
TASIAMNTINATZUIUNTIINN 1 n15WausIsunanIside Mallauenasive
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Conducting a research project according to the research proposal submitted
for 621 492 Bioprocess Engineering Project |. Research report writing . Research
presentation and oral examination by department examination committee.

621494 BasdmawiEmedFNIsinTzuunTanm 3(3-0-6)
(Selected Topics in Bioprocess Engineering)
Jouly : lasauiiureuvasmaivmalulagdanmw
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ASEUMMITTINN
Current topics of interest and new developments in bioprocess engineering
fields.
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623 111  MsATUIMASNAMERSEMSUTINUZIIY 3(3-0-6)

(Calculation and Mechanics for Everyday Life)
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Trigonometry. Vectors. Matrices and determinants. Differential equations.
Motion and Newton’s law of motion. Equilibrium of force and moment. Concept of
work and energy. Law of energy conservation. Stress and strain in materials. Concept of
fluids at rest. Explanation of everyday life phenomena by mechanical concepts.
Application of mechanics in lifting and transportation. Force in structure and machine
elements.

623 112 msWisunuuldpauiawasyae 3(3-0-6)

(Computer Aided Drawing)
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Basic engineering drawing. Descriptive geometry. Surface finishing. Fitting and
tolerance. Geometric dimension and tolerance. Engineering drawing standards and
symbols. Reading of engineering drawings. Drawing of mechanical elements. Use of
drawing programs in mid-range or high-range levels. Use of two-dimensional drawing
modules to draw and modify two-dimensional drawing. Use of three-dimensional
drawing modules to draw and modify three-dimensional drawing. Use of assembly
modules to assemble components created by part module and to simulate the
motions of parts.
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623 121 wanNIUNY 1 3(3-0-6)

(Principles of Accounting )

mmwmmm%iﬂ%ﬁ%ﬁ@mamamiﬁm% S‘LJLL‘U‘U‘UHQﬁiﬁT\] Lmemﬁmav
mﬂmi‘um‘u NTEUIUNTNNNTU YT miimmﬂivm‘w’m’liLLavwmmummm}miw
1%5mi%5maaumuavmiwama‘um ﬂ’li‘UiU“ULU@WmLﬂEJ’JﬂUﬂ’]HiJaﬂWLWJJ ﬂ?i‘U‘J‘U‘UN
iwmimi‘um%mmmaummmaa ‘Ui‘U“UﬂiJEJB(ﬂ an(ﬂ'ﬁmULa‘WW“LLa“amﬁmumiﬂ s
LLﬁl‘UﬁEJﬂﬁUmu“UrLVQﬂﬁ]ad

Meaning and usefulness of accounting information. Types of businesses.
Accounting concepts and principles. Accounting procedures. Preparation of working
paper and financial statements of businesses in both merchandise purchase and sale
and manufacturing. Introductory accounting for value added tax. Updating of inventory
accounts. Control accounts. Special and general (genial) daily journals. Correction of
accounts.

623122 wanMsUsyd 2 3(3-0-6)

(Principles of Accounting 1)

AwdeAunau : 623 121 wanmstad 1
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Accounting for cash transactions and voucher system. Accounts receivable.
Notes. Investment. Intangible assets. Property. Plant and equipment. Natural resources.
Liabilities and equities. Financial statements of industrial businesses. Preparation of
financial statements from incomplete accounting information.

e

623 131 ASHEANENTIINTIAINTIH 3(3-0-6)

(Engineering Business Economics)
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Concepts in economics, demand and supply. Price determination by
demand and supply. Basic concepts in utility theory and indifference curve related to
consumer behaviors. Basic concepts of production. Theories of production and costs.
Various forms of markets and equiliorium of the firms and industries. General theories
of market and price of production factors. Product pricing intervention. Introduction to
economic of taxation. National income. Banking systems. Interest rates. Inflation and
deflation.
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623 132 m‘mmﬂammwnssué’m%’ussﬁﬁmnsiu 3(3-0-6)

(Industrial Marketing for Engineering Business)
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Meaning and general characteristics of industrial product marketing.
Customers’  behaviors of purchasing industrial products. Relationship between
customers and suppliers of industrial products. Product pricing and selling port
selection. Marketing promotion. Control and trends of industrial product marketing.

623210 wesluvigdaddmiugsiadainsu 3(3-0-6)
(Thermo Fluids for Engineering Business)
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Basic principles of thermodynamics. Properties of pure substances and

mixtures. Work and heat. Enthalpy. First law of thermodynamics. Power cycle and

refrigeration cycle. Basic principles of heat transfer. Basic principles of fluid mechanics.

Fluid statics. Continuity equation. Bernoulli equation. Energy equation. Viscous flow in

pipes. External flow. Introduction to fluid machineries.
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623211 gunsaliagnaaiuazaunsallviin 3(3-0-6)
(Construction Materials and Electrical Devices)
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Commercial laws for construction material trading. Introduction to stress,

strain, and basic properties of principal engineering materials comprising metals,

plastics, rubber, asphalt, wood, ceramics, concrete and composite materials. Selection
of engineering materials for various applications. Engineering material storing and
management. Transportation and safety of transporting engineering  materials.

Registration of materials and monitoring of registered materials. Site material control.

Marketing of engineering materials. Introduction to electricity and safety principles.

Electrical measuring instruments. Basic techniques for the application of electrical

tools, electrical materials, electrical equipment and maintenance. Electrical drawing

reading and symbols. Electrical leased line. Fundamental electronic devices.

Investigation of electrical component costs. Accounting and calculation in electrical

field. Entrepreneurship.

623212 \edaswlainuazgunsaidiannsatind 3(3-0-6)
(Measuring Instruments and Electronic Devices)
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Investigation of electronic component costs. Accounting and calculation in

electronic field. Marketing of electronic products. Principles of measuring instruments

for electrical and mechanical quantities including the measurement of displacement,
stress, velodity, acceleration, pressure, flow rate and temperature. Details and
specifications  of engineering measuring instruments  and  electronic  devices.

Measurement error analysis by using statistical principles. Entrepreneurship.
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623 213  walulagnIzUNTHER 3(3-0-6)

(Manufactunng Processes Technology)
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Basic manufacturing processes. Basic machine tools. Foundry. Metal foundry
processes. Hot forming process. Cold forming process. Electric welding. Gas welding.
Gas cutting. Metal sheet forming. Metal cutting machines. Milling machines. Sawing
machines. Drilling machines. Broaching machines. Grinding and abrasive machines.
Computational Numeric Control (CNC). Thread cutting works. Special manufacturing
processes. Material and manufacturing process relationships. Manufacturing cost.

623 214 U{URNslain 1(0-3-0)

(Electrical Laboratory)
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Semiconductor devices. DC power supply. Three-phase circuit. Transformer
testing. Motor disassembly and assembly. Motor controlling. Electrical generator
coupling. Relations between controlled circuits and power circuits. Reading electrical
drawings.

623 215 UjURMImssEnldreuiunesde 1(0-3-0)
(Computer Aided Manufacturing Laboratory)
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Use of computer software for product designing and drawing. Techniques
for creating products with SolidWorks, writing G-code, and using CAD/CAM software for
forming simulation and workshop.
623216 UfURAMsRBINAMSHER 1 1(0-3-0)
(Mechanical Manufacturlng Laboratory N
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Various types of welding process. Production planning. Cutting plan. Jigs and
fixtures for fabrication work. Shop welding. Field welding. Welding inspection.
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623221 M3NENTIIND 3(3-0-6)

(Business Taxation)
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Principles and assessment of taxation according to Revenue Codes and
other relevant business taxes including personal income tax, corporate income tax,
value added tax, specific tax, withholding tax, business tax, stamps duties. Current
issues of taxes involved in business.

623 222 mMIUYTAUNU 3(3-0-6)

(Cost Accounting)
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Roles of cost accounting. Cost concepts. Cost classification. Principles and
processes of cost accounting. Cost accounting for raw materials, labor and factory
overhead. Accounting for wasted materials, scraps and defective products. Job-order
costing systems. Process costing systems. Standard costing systems. Cost variance
analysis. Accounting for joint and by-products. Activity-based costing.

623 231  MIAANTDIANTUALVITNEINTUYYE 3(3-0-6)
(Organization and Human Resources Management)
ﬂi"’U’Jumi’J’NLLNuﬂW‘J‘\]@Iﬂi\‘iﬁﬁ\‘iﬁ]ﬂﬂﬂi ﬂa?JVIﬁ’eNﬂﬂi Lﬂsamaamﬂmﬂ‘iﬂu

NIIANTOIANST miﬁmm‘mswmﬂimuws WITAN ) suaqmivsmsmmﬂuiuaaﬂﬂs 13

MHUTATIAIE mswmua“ﬂmaaﬂmmﬂs MSRNDUTHLAENMTAAILT MIUTEHUNUY

uazUszdlunensUfURnuy mifdﬂmiﬂwammwLLaummUaaﬂnammwumm ANMBUIY

ﬂaawﬂumimiﬁnmaﬁa& uIEJUWEﬁJENiﬁUWﬁWlJNaﬂiuMUW@Glﬁ’]ﬂhLiN’]‘ut,LﬁwLLiNTuﬁlI‘W‘Uﬁ
Planning process of organizational structure. Corporate strategies. Modern
tools of organizational management. Human resource management. Functions of
human resource management in an organization. Personnel planning. Personnel
recruitment. Training and development. Job evaluation and performance appraisals.
Employees’ health and safety management. Compensation. Bargaining strategies.
Governmental policies affecting labor markets and labor relations.
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623301 NVUNEFINAIAINTIU 3(3-0-6)
(Business and Engineering Law)
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General principles of civil and commercial laws of Thailand. Business laws.

General characteristics of contracts. Laws regarding important specific contracts in
business, merchanting, hire of property, hire purchase, loan, suretyship, mortgage,
pledge, agency, brokerage, insurance, bills, cheques and offences related to cheques,
partnership, company, and other business laws. Laws related to engineering work and
engineering safety including laws in construction, building control, condominium, fire
protection and extinguishing, scaling and measurement, automobiles, hazardous
materials, engineers, national environmental promotion and preservation.

623302 &DATINIIAIMNTIY 3(3-0-6)

(Engineering Business Statistics)
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Probability theory. Random variables. Continuous and discrete probability
distributions. Expected values and moment generating functions. Application of
probability theory. Sampling distribution. Statistical inference. Parameter estimation.
Hypothesis testing. Correlation and regression analysis. Analysis of variance.
Questionnaire design. Use of statistical methods to solve engineering business
problems and application of computers for problem solving.
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623311 gunsaimsviaruduuasieiosdnsnavadlua 3(3-0-6)
(Refrigeration Equipment and Fluid Machinery)
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Principles and classifications of refrigeration and air conditioning equipment.

Basic technical calculations of refrigeration and air conditioning equipment. Types and

properties of refrigerants. Equipment and components in refrigeration system, air

conditioning system and air ventilation system. Basic clean room technology.

Specifications, performance, and selection. Important details in commercial trading.

Material and technical specifications. Principles and classifications of fluid machinery.

Basic technical calculations of fluid machinery. Types and operations of water pumps,

fans, and air compressors. Specifications, performance, and selection. Important details

in commercial trading. Material and technical specifications. Entrepreneurship.

623 312 aUnmimf'éamanl,ﬂ?{ﬂuﬂ'nu%'au 3(3-0-6)

(Heat Exchanger Equipment)
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Basics and modes of heat transfer. Principles and types of heat exchangers.
Technical calculation of heat exchangers. Equipment and components of heat
exchangers. Technical information, performance, and selection. Material and technical
specifications. Important details in commercial trading. Marketing for heat exchangers.
Use of heat exchangers for energy saving. Introduction to pinch technology.
Entrepreneurship.
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623313 UjUAmseTasnamsndn 2 1(0-3-0)
(Mechanical Manufacturing Laboratory i)
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Basic experiments of turning, facing tuming, round turning, tapering, threading, boring,
and countering. Shaping. Milling using partial face milling and end milling.

623 314 AanssuAnUUasaie 3(3-0-6)
(Safety Engineering)
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Principles of safety engineering. Safety practices and hazard control. Safety
laws and standards. Personal protective equipment. Safety equipment for buildings,
industrial factories, thermal systems, electrical systems, compressed air systems, and
manufacturing processes.

623 321 miﬂ'zuﬁ%’;una’m 1 3(3-0-6)
(Intermediate Accounting 1)
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Accounting principles and practices with problems related to assets. Asset

classification. Asset realization and evaluation. Pricing. Allocation of assets to cost and

expense based on accounting principles. Impairment of assets. Presentation and
disclosure of assets in financial statements.

623322 WsunsudiSaguiieaulind 3(3-0-6)
(Accounting Software Package)
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General structure of accounting software packages. Usage of accounting
software packages for preparing accounting documents, recording accounting
transactions and processing accounting information as network systems.
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623 323 msﬁ'su%%’unma 2 3(3-0-6)
(Intermediate Accounting If)
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Accounting principles and practices for liabilites and owner’s equity.

Partnership and company corporation. Disclosure and evaluation measurement.

Financial statement presentation.
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(Communicative English in Engineering Business)
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Speaking and listening skills emphasizing communication in various
situations related to business, services and engineering work.
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(English for Presentation in Engineering Business) ‘

Winwgnsils Mswa M13eu uagmadeu ewiuinsiluldielauensnuies
Tassnuegnadunenis

Listening, speaking, reading and writing skils emphasizing formal
presentation of reports and projects.

623 351 lAseugINIANTIU 1 1(0-3-0)
(Englneerlng Business Project 1)
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Selecting a project topic on engineering business. Rationale of the topic.
Literature review on related documents, theories and research studies. Feasibility
study. Project objective formation.
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(Practical Training)
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Not less than 320 working hours of practical training at the factories,
companies or institutes approved by the Department of Mechanical Engineering.
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623 411 gunsallansednuaziiuimn 3(3-0-6)
(Pneumatic and Hydraulic Components)
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Physical principles of hydraulic systems. Hydraulic devices. Symbols in circuit
diagrams. Production control and distribution of compressed air. Pneumatic devices.

Electro-pneumatic control devices. Pneumatic-hydraulic control devices. PLC devices.

Marketing of pneumatic and hydraulic components.

623 412 MFUTTAIUTIANUIAINTTY 3(3-0-6)

(Engineering Cost Estimation)
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Examining engineering drawings and spedifications for civil engineering,
electrical engineering, project management, and engineering working system. Job
management accounting. Material and labor procurement and cost evaluation.
Engineering cost estimation. Quotation procedure. Bidding. Bargaining. Engineering
contraction and payment planning.
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(Pneumatic Laboratory) )
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Design for basic pneumatic circuits. Symbols of pneumatic dcircuits.
Sequencing of pneumatic circuits. Simple pneumatic circuit diagrams of single and
double acting cylinder. Speed control circuits.

623 421 mstinyTvuge 1 3(3-0-6)

(Advanced Accounting 1)
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Accounting policy. Accounting changes and error correction. Interim financial
statement. Accounting of foreign currency transactions. Translation of foreign financial
statements. Head-office and branch accounting. Accounting practices for construction
contracts, consignment, installment sales, leasing business and real estate business.
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623422 matig@iemsdams 3(3-0-6)

(Managerial Accounting)
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Role of accounting in management under environmental changes. Code of
ethics for professional accountants. Cost behavior. Cost accounting for management.
Cost-volume-profit relation analysis. Budgeting for planning and control. Responsibility
accounting. Transfer pricing. Short-term decision making. Financial analysis.

623 431 MIUIMNIIATINSTINAIANTIY 3(3-0-6)

(Engineering Business Project Management)
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Necessity of project management. Objective determination. Planning.
Implementation. Evaluation and control. Engineering project adjustment. Technology
selection process. Project development at different phases. Preparation of work
breakdown structure (WBS), organizational breakdown structure (OBS) and cost
breakdown structure (CBS).

623 451 1ASNMUFINVIANTIU 2 1(0-3-0)

(Engineering Business Project II)
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Project proposal preparation consisting of rationale, objectives, hypotheses,
literature review, schedule, theories, conceptual frameworks, and procedures. Project
proposal presentation.

623 452 1ATNUTIAAIAINTIU 3 1(0-3-0)
(Engineering Business Project Ill)
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Conducting a project on a topic related to business engineering approved
by the Department of Mechanical Engineering. Project presentation and project report
submission.
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623 511 WAUNALVIY 3(3-0-6)
(Renewable Energy) ‘ ‘ ‘
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Definition of renewable energy. Tools and equipment in renewable energy

conversion to thermal and electrical energy. Solar energy equipment. Wind energy

equipment. Hydro energy equipment. Biomass energy equipment. Selection and
management of renewable energy equipment.

623 512 szuunswnlduazaunsalaruavtainy 3(3-0-6)
(Combustion System and Emission Control Devices)
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Types of fuel. Properties of fuels. Combustion systems and equipment.

Combustion processes. Emission control in boilers and furmaces. Emission control

technologies. Laws and regulations for emission control.

623 513  pRUNWMRSAMSUTIARIAINTIH 3(3-0-6)

(Computer for Engineering Business)
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Data presentation and numerical systems. Computer structure. Hardware in
a computer system. Application software in business and engineering. Fundamentals of
database structure system. Application of a computer system in engineering business.

623 514 wuiislavhuazgunsal 3(3-0-6)
(Boiler and Equipment) y Lo
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Principles and classification of boilers. Boiler capacity. Fuel and combustion
systems. Steam traps. Feed water pumps. Feed water tanks. Economizers. Water
treatment systems. Pipe and insulation in a boiler system. Boiler maintenance. Details
and specifications of a boiler and equipment. Specification selection and comparison.

Entrepreneurship.
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623515 WomddmiauasmsuUsann 3(3-0-6)

(Biomqss Fuel and Its Conversion) .
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General information on biomass. Advantages and drawbacks of biomass
fuel. Biomass upgrading by densification, torrefaction, carbonization, liquefaction and
gasification.

623 516 MIBYINUNAWY 3(3-0-6)

(Energy Conservation)
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Global and Thailand’s energy situations. Fundamental knowledge on
energy. Energy use in the economic sector. Basic principles of energy conservation and
management. Energy audit. Energy audit tools and techniques. Energy conservation
measures in building, industry and transportation sectors. Energy saving measurement
and verification. Economic analysis. Energy management system. Energy conservation
laws. Important details for running energy conservation consultant business. Marketing
for energy conservation consultant business. Case studies.

623 517  WUUTBRIRULNUIAINTTY 3(3-0-6)

(Engineering Cost Modeling)
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Material quantity calculation. Material cost prediction model. Relationship of
machine rating and its cost. Machine cost normalization curve. Relationship of machine
rating with respect to heat and electrical energy consumption. Heat and electricity cost
calculation. Labor laws. Activity-based labor cost calculation. Labor cost calculation of
an engineering project. Project life cycle assessment. Present and future worth of an
engineering project. Total cost optimization and net saving optimization for engineering
design. Project of engineering cost modeling.
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623521 mstnylitugs 2 3(3-06)

(Advanced Accounting 1) o
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Accounting for combined corporate entities. Accounting issues related to

investments in associated and subsidiary companies. Accounting for joint venture
companies. Preparation of consolidated financial and cash flow statements. Single-

entry system. Fund and non-profit accounting.

623 522 m3nsseumMeluiaznisasuanely 3(3-0-6)
(Internal Audit and Control) .
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Characteristics, types and standards of internal auditing. Enterprise risk

management  framework. Internal  control  framework.  Corporate  governance.

Evaluation. Internal audit planning. Operation. Audit finding conclusion. Fraud

prevention and communication of audit results. Internal audit reporting.

623 523 N1SIAMINEAINT 3(3-0-6)

(Tax Management)

AdeAuniau : 623 221 MINTEINTFIND
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Concepts and differences between accounting basis and taxation basis.
Calculation of income tax according to revenue code. Adjustment of net profits from
accounting to tax purposes including other tax reports related to taxation and taxation
submission to the Revenue Department. Case studies of tax management.
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623 531 MIIANHUTIND 3(3-0-6)

(Business Plan)
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The importance of a business plan. Objectives and components of a
business plan. Business plans and strategies formulation in line with business
environment. Organization and human resources management plan. Marketing plan.
Production plan. Financial planning and investment management. Risk management.
Business plan writing practice. Business plan writing and presentation.

623 532 msussdiuanudululdvaslasinis 3(3-0-6)
(Project Feasibility Assessment)
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Basic principles of a feasibility study of engineering business projects.

Engineering business project marketing. Project and finance administration. Investment
risks and other factors that affect project operation. Specific characteristics of
engineering business projects in the fields of mechanical, civil, electrical and
environmental engineering including marketing, sources of revolving fund, project
administration and related laws. Decision making on investing in projects and case
studies.

623 533  gsnalavannd 3(3-0-6)

(Logistics Business)
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Overview of logistic management. Basic supply chain management. Game
theory of Beer. Tools and methods for analyzing supply chain. Demand forecasting.
Demand and supply planning. Customer services in supply chain. Logistic network
configuration. Transportation management. Information system application in logistics.
Performance evaluation process in supply chain.
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623 534 MIRANMSTINAENS 3(3-0-6)

(Strategic Management) .
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Definitions,  concepts, theories, methods and tools for strategic
management. Planning and control of strategy. Levels of strategic planning. SWOT
analysis. Vision, mission and objectives of organization. Procedures for planning,
management and evaluation of strategies emphasizing case studies and current issue
of interest on strategic management. Sustainable competitive advantages.

623 535  STUUANTINUBRTEIR 3(3-0-6)
(Office Automation Systems)
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Introduction to office automation systems. Equipment used in office

automation systems. Data and documentation management. Personal communication
in an automated office. Use of an electronic system for information searching and
storing. Environmental management in an automated office. Effects and trends of
office automation systems.

623 551 vindaRiAumaianssy 3(3-0-6)
(Special Topic in Engineering) '
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Topics of interest issues and innovations in engineering.

623 552 iadiadidememslsyd 3(3-0-6)
(Special Topic in Accounting)
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Topics of interest issues and innovations in accounting.

623 553 vintiafiiAEnNegsnadmng sy 3(3-0-6)
(Special Topic in Engineering Business) )
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Topics of interest issues and innovations in engineering business.
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