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LEALALNITANEN

U 1 AAnsAnen 1

IREIYT Fovredvn IUIUNULAN
(u-U-w)
081 102 awdanguludinuszdriu 3(2-2-5)
511 104 WAARRAEUIUIAINT 1 3(3-0-6)
512 101 FAvewhly 1 3(3-0-6)
512 103 UHURnsTAnewaly 1 1(0-3-0)
513 101 wivilu 1 3(3-0-6)
513103 | UfAmaaiivialy 1 1(0-3-0)
514 101 Mandvialu 1 3(3-0-6)
514103 | UfRmsHEndTalY 1 1(0-3-0)
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UMY 21
I 1 mensdneil 2
IREIYT Fosreivn IUIUNUEAN
(u-U-w)
081 103 MIWAUIINYEN1YIBIN Y 3(2-2-5)
511 105 WAARRAEUIUIAINT 2 3(3-0-6)
513 102 wivily 2 3(3-0-6)
513104 | UftEmaiadivialy 2 1(0-3-0)
614 201 WHULUUIAINTTY 3(2-3-4)
615 112 NAATENSIAINT I 3(3-0-6)
621 101 WNYIAENITININENSUIAINTTUNTLTUIUNTTINN 3(3-0-6)
621 102 U AN IMEPan T3NS UIAINTIUNTEUINNSTINN 1(0-3-0)
FUAUIY 20
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(u-U-w)
080 101 mwilneiiienisdeans 3(3-0-6)
513 255 UfuRn1saliBunsy 1(0-3-0)
513 257 \iTBunIeug 3(3-0-6)
600 101 mwangudomsdmiuinemansuszgnd 3(3-0-6)
618 120 Yennssuluihiugiu 3(3-0-6)
618 121 UfTRnMAmnssulaihugu 1(0-3-0)
621 211 miﬁwmmﬁugmmwﬁﬁﬁmiLa‘wwwu’aa 3(3-0-6)
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3 20
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Bl Hosw3un IMUUNULAA
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621 212 FBuarnsUfURNMIMAdamansdmMSUIAINTINNTTUIUNT 3(3-0-6)
I
621 221 M3ng93nansludanssunszuIunsTINN 2(2-0-4)
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U 18
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621 322 MSUNUURNISIRNEMUIENIIMINTTUNTLUIUNISTINN 1 1(0-3-0)
621 351 aauwamam%ﬁmﬂﬁsmLﬂﬁ%amWLLazﬂﬂiaaﬂLLUULﬂ%"aQUQﬂia‘i 3(3-0-6)
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621 323 UURNMSLRNIEMenIRAINTTUNTEUIUNITTINN 2 3(3-0-6)
621 324 MUNUURNSIRNEMUIENIAINTTUNTLUIUNITTINN 2 1(0-3-0)
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3187391
wndvAnewiall - 1w 30 wedn Uszneude
(1) Fw109AU 3 9 wleAa Usznauniy

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

081 102 awdanguludinuszdiu 3(2-2-5)
(English for Everyday Use)

081 103 MIWAUIINYEN1YIBIN Y 3(2-2-5)

(English Skill Development)

(2) Fwrdeduden Swau 9 wiwin Tnsdensednanie 3 nduiv nquay 3 wiein deluil
NEUIVINYBEAENS

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

082 102 wywdAunNsaseassa 3(3-0-6)
(Man and Creativity)

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

082 104 91595531lan 3(3-0-6)
(World Civilization)

082 105 9158535ulNY 3(3-0-6)
(Thai Civilization)

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

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

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

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

082 110 Aauznsaliutinuazyiauedadugy 3(3-0-6)

(Art of Living and Working for Happiness)

nguIvIdeANAEns

& o

083 101 wwam%unmﬁau 3(3-0-6)
(Man and His Environment)

083 102 InInenfunywedunus 3(3-0-6)
(Psychology and Human Relations)

083 103 NANNIIIANIT 3(3-0-6)

(Principles of Management)



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

AAnen

(Sport Education)

nsled NsUnATBIaLIATYAaLVY
(Thai Politics, Government and Economy)
Aavznsuanslusndou
(Performing Arts in ASEAN)

N TUUTTIND T

(Aspects of ASEAN Culture)
TAUSTTUAUATOLTBY

(ASEAN Music Culture)
MslTineg9as19aTIa

(Creative Living)
Ranssuiteinasneasse

(Activities for a Creative Life)
UTEaUM IR

(International Experience)

nanLATEgRaNELNgauN SRS AL

(Sufficiency Economy and Social Development)

nguIvIIMEIAERsTuAinAIEnS
mmil,ﬁaqﬁumw
(Food for Health)
AIndeu Yafivlarng ey

(Environment, Pollution and Energy)

ARUNILABS WAlUladaTaUNALaY NSEBATS

(Computer, Information Technology and Communication)

AAANERSLAYEDNR LTI USEINTY

(Mathematics and Statistics in Everyday Life)

lanwsianalulagilasuinngsy
(World of Technology and Innovation)

Inenans wasmalulagluusyyaua ey

(Science and Technology in ASEAN Community)

nasulua LYY
(Energy in ASEAN)
TankarAsIENEnS

(Earth and Astronomy)

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



(3) Avdnwialufinmualaeansivn S1uau 12 wileRn Uszneude
AU U 6 wihedn Usznaumig
600 101 mMwangudomsdmiuinemansuszgnd 3(3-0-6)
(Communicative English for Applied Science)
600 102 Mwdingunatiad miuIneransuszand 3(3-0-6)

(Technical English for Applied Science)

JurdeRuden Swdldtosnin 6 wmhedn Tnadenanseivseluil

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

600 112 91IAUINTINUTEINTU 3(3-0-6)
(Food and Life Style)

600 113 Aauzn13AN5979 3(3-0-6)
(Art of Living)

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

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

600 116 AR UM IR 3(3-0-6)
(Leadership and Development)

600 117 W ULaz AN au TN 3(3-0-6)
(Energy and Environment for Life)

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

600 119 Iiuazanulasndiy 3(3-0-6)
(Electricity and Safety)

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

600 121 welulafiedetnsuasnisieans 3(3-0-6)
(Network Technology and Communication)
numdgLant:  Nuulidesnin 104 wihein Usznauniy
(1) Avruguindn w47 whein  Uszneusie

511 104 wAaRaEEMIUIAINg 1 3(3-0-6)
(Calculus for Engineers 1)

511 105 wAARRAEMIUIAING 2 3(3-0-6)
(Calculus for Engineers 1)

512 101 FAnewhly 1 3(3-0-6)
(General Biology 1)



512 103

513101

513102

513103

513 104

513 255

513 257

514 101

514 103

614 201

614 202

615 112

618 120

618 121

620 201

621 101

621 102

621 211

621 212

URTRNsTIneihly 1

(General Biology Laboratory 1)
wivialy 1

(General Chemistry 1)

wnfivialy 2

(General Chemistry 1)
UftRnsaiivaly 1

(General Chemistry Laboratory 1)
URtRnsiaiivaly 2

(General Chemistry Laboratory II)
UfuRnIsAliBunsY

(Organic Chemistry Laboratory)

¥

WIBUNIENUFIY

(Fundamental Organic Chemistry)

Handvalu 1

(General Physics 1)
UFtRnsHANATALY 1
(General Physics Laboratory 1)
WHULUUIAINTTY
(Engineering Drawing)
GAGRGRIEEH

(Engineering Statistics)
NAFANSIAINT I

(Engineering Mechanics)
Yennssuluihiugiu
(Fundamental of Electrical Engineering)
UfTRmsAmnssulaiugu

(Fundamental ofi@ Electrical Engineering Laboratory)

@

AR IAINTTY
(Engineering Materials)

IWNYIFNERNSTININA M UIFMINTTUNTZUIUNITTININ

(Bioscience for Bioprocess Engineering)

UHURNITINeAIansTIn ndmsuIeInTsuNTEUIUNITTINN
(Bioscience for Bioprocess Engineering Laboratory)

(2 AU U 51 wihefn Usznause
maw’hmmﬁugmmwﬁﬁﬁmiLa‘wwwu’w

(Basic Calculations in Unit Operations)
FuarnsufUuANMINAdaaansdmsuIeInTsuNsEUIUNTTINN

(Mathematical Methods and Operations for Bioprocess Engineering)

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)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)



621 221 ﬂ?iﬁli’lﬁ]’?@ﬁﬁiuaﬂ’lﬂﬁimﬂi%‘U’J‘uﬂ’ﬁ%’m’W‘W 2(2-0-4)
(Substance Determination in Bioprocess Engineering)

621 222 Ufuinisnisnsninansludenssunszuiunisdinm 1(0-3-0)
(Substance Determination in Bioprocess Engineering Laboratory)

621 223 YUMNAANARNTAMIUIAINTTUNTZUIUMITINN 3(3-0-6)
(Thermodynamics for Bioprocess Engineering)

621 311 ﬂ?iﬁﬂﬂ?iﬂ’mmﬂa@@ﬁﬂiuﬁﬂ’]ﬂiimﬂi%‘U’JUﬂ’ﬁ%’Jﬂ’W‘W 3(3-0-6)
(Safety Management in Bioprocess Engineering)

621 321 UURNMIRNIEMen 1IN TUNTEUIUNTHINMN 1 3(3-0-6)
(Unit Operations in Bioprocess Engineering 1)

621 322 MSENUURNISIRNIEMUIENITIMINTTUNTEUIUNISTINN 1 1(0-3-0)
(Unit Operations in Bioprocess Engineering Laboratory 1)

621 323 UURNMSLRMIEMenIRAINITUNTEUIUNTTINN 2 3(3-0-6)
(Unit Operations in Bioprocess Engineering II)

621 324 MUNUURNSIRNEMUIENIAINTTUNTLUIUNITTINN 2 1(0-3-0)
(Unit Operations in Bioprocess Engineering Laboratory 1)

621 341 WAFNANSNTEUIUNTLAENITAIUANNIIAINTIUNTEUIUNTTINN 3(3-0-6)
(Process Dynamics and Control in Bioprocess Engineering)

621 351 aauwamam%‘imﬂiimLﬂﬁ%amwLLazmiaaﬂLLwLﬂ%'lmﬂﬁﬂmi 3(3-0-6)
(Biochemical Engineering Kinetics and Reactor Design)

621 352 UURMImNssuaiizinm 1(0-3-0)
(Biochemical Engineering Laboratory )

621 361 weluladFnmdmndeslunseuaunistnm 3(3-0-6)
(Environmental Biotechnology in Bioprocesses)

621 362 MUY REEINGAAIMNTTUNTEUIUNITTINN 3(3-0-6)
(Bioprocess Industrial Waste Treatment)

621 391 NTRNITUNIIAINTIUNTEUIUNITTIN N 1*(laitforndn 240 Hlw9)
(Bioprocess Engineering Training)

621 421 UURNMSLRMIEMen1ReINITUNTEUIUNTTINMI 3 3(3-0-6)
(Unit Operations in Bioprocess Engineering IIl)

621 451 ATRNUUUNITIAINTIUNTLUIUNTTINN 3(2-3-4)
(Bioprocess Engineering Design)

621 454 FENTIUNTEUINMITIN N IUDRAMNTTY 3(3-0-6)
(Industrial Bioprocess Engineering)

621 472 AITYIUTTUEMSUNITUTENRUITITNIAINTTUATLUIUNITTININ 1(1-0-2)
(Ethics for Professional Bioprocess Engineering)

621 481 LUUNNIATUANLATUTEAUAMAINNINTIMINTTUNTEUIUNITTIN N 2(2-0-4)
(Quality Control and Assurance System in Bioprocess Engineering)

621 491 Funun 1(0-2-1)

(Seminar)

* dndnwynausasamaleudeu InglidumheAnsududunilaemangns




621 492

621 493

613 411

613 412

613 367

613 351

613 352

613 451

613 333

613 334

613 431

621 220

621 327

621 342

621 355

621 356

621 363

1ASIUIAINTTUATEUIUNISTININ 1 1(0-3-0)
(Bioprocess Engineering Project 1)
1ASIUIAINTTUATEUIUNNTYINN 2 2(0-6-0)

(Bioprocess Engineering Project )

@) Jvndon snolidesnd 6 mihein lnedenansedvideluil
nguivmalulagyinim

wialulagnisusn 2(2-0-4)

(Fermentation Technology)

UdRnsmalulagnisudin 1(0-3-0)

(Fermentation Technology Laboratory)

weluladTnmitensudnemnsileidu 2(2-0-4)

(Biotechnology for Functional Food Production)

nswIeuthuaririntde 3(3-0-6)

(Water and Wastewater Treatment)

UftRnismanieutuasiidadnde 1(0-3-0)

(Water and Wastewater Treatment Laboratory)

msinnsuaznsiduseleriannvesde 2(2-0-4)

(Waste Management and Utilization)

waluladwaddn 2(2-0-4)

(Animal Cell Technology)

Ufuinsmaluladiwaddn’ 1(0-3-0)

(Animal Cell Technology Laboratory)

Snssuilende 2(2-0-4)

(Tissue Engineering)

NENIYIIAINTTUNTTUIUATTYINMN
JrnssunsruInsTanImd e 3(3-0-6)
(Introduction to Bioprocess Engineering)
TanTIn N 3(3-0-6)
(Biomaterials)
WUV NANAFEARTY09TEUUTIN N 2(2-0-4)
(An Introduction to Mathematical Modelling of Biological Systems)
'3mﬂiimﬂszmums%amwiuqmammmL?J'al,l,azﬂizmw 2(2-0-4)
(Bioprocess engineering in Pulp and Paper Industry)
NM3ANYILSNIUEAANNNTIUIMINTTUNTLUIUNNTTINN 1(0-3-0)
(Bioprocess Engineering Industrial Plant Study)
msWaLNTigEusaznsauesuresiaing 3(3-0-6)

(Sustainable Development and Engineering Response)



621 364 Aauandoufunsiwau 2(2-0-4)
(Environment and Development)

621 365 T5enduTann 2(2-0-4)
(Biorefinery)

621 371 wodwestan oy 2(2-0-4)
(Introduction to Biopolymer)

621 372 mslilusunsudnsagudmiunisudtaminig 1(0-3-0)
AFINIINATLUVIUNITTININ
(Applied Software Package for Solving Problems in Bioprocess Engineering)

621 442 NONKUVLAENNTATUANAIUNTOITINN 3(3-0-6)
(Bioreactor Design and Control)

621 452 ATUIUNITLENA e ouNUd ATV 2(2-0-4)
(Synthetic Membrane Separation)

621 453 UftRnsnseuunsuendedounudansie 1(0-3-0)
(Synthetic Membrane Separation Laboratory)

621 455 AFINTIUNITNLN 3(3-0-6)
(Fermentation Engineering)

621 461 MY TandInIm 2(2-0-4)
(Drying of Biomaterials)

621 462 \FoundsTanm 3(3-0-6)
(Biofuels)

621 471 AFINTINTZUVTININ 3(3-0-6)
(Biosystems Engineering)

621 494 S IAANIENDAINTIUASTUIUMSTINN 3(3-0-6)
(Selected Topics in Bioprocess Engineering)
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3.1.5  A195UwI1839)
wandvAnw Al
081 101 mwilveivenisaeans 3(3-0-6)
(Thai for Communication)
wanLazLuIAnYeINsEeas snvensldnulneiiensdeansedsiiuszaniamuazadneessd weldlu
MU TUTINRAZWEIALS AR IEALDY
Principles and concepts of communication; the use of Thai language skills for effective and creative

communication in daily life and for knowledge seeking.

081 102 AWy luTInUszITUY 3(2-2-5)

(English for Everyday Use)

msinfinuznedinguit 4 fu Tnefinnsilswaznsyeludinusedriu warluanunisaisne dnstuite
anudle annsoagUlanuddy Andeulussfudenth uazannsalinunsingquiundesiiouarminauildse
AULDY

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  AISWRAIUININEZATYIBINEE 3(2-2-5)

(English Skills Development)

mstiniinuzndanguit 4 du lefinniseuuazuansariaiiuientuidesiieny asnsnidoyadild
Mnmseuliyszneumsidoy flsdulamnuuazanunsalinuninguiuaieiouamamuildsenios

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.
082 101  wywdiufaus 3(3-0-6)

(Man and Art)

a

ANudfyrefaly unumvesysdluguegaiassanufals Nuveusiduniala 3

o

o

UINITUBY

v
a o

oY
wasuAavrluduiinufad Aavznisuans uazaunianefnfeiagtu Miillasasoungquusziiuddnydolud de
dnvaizlanzvesiudaly Aavglugiusdennudn ensual afnunde uagnisagiioun wdsau F3nsuesnasduvy
HavuAaUzanudytguniemans Ujduiusseninfadivayuduasdiay
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.



082 102  UYWIAUNITAINETIA 3(3-0-6)

(Man and Creativity)
eJu@u‘lﬂmi‘umm‘l«gwﬂ‘maLLaSU‘1/1‘U’WI‘U@Gmwwﬂuﬂﬁﬁ%wﬁiiﬁﬁgﬂ?ﬂﬁL‘ﬁuumﬁiimLLazg‘Uﬁiim %deJmﬂﬂgm
Y09y resdinuLywdludiudineg Aduidesnluraaiondsdagiu Jadeflidadonisadneassd nssviunis
a¥19assd dnunirunsnaninveInTadeaTsd naonuNansE Uy v RluLAasyauiazalis il Tnsn1siiase
Foyaluuiimivss iimans uazanyuuesvesmanisngg Afeides

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  USugynudin 3(3-0-6)

(Philosophy and Life)

AIUNRUY mmﬁﬂl,l,aﬁ%’ﬂﬁmw%"llﬁy’]é’ulﬁEnLﬁ'aﬂﬁJU%?m ATHANMIAINDTY mmi ABIAINNRTYTTTU
warAINIL NsAnegsliviarg NMsiwseiuszeu Jywisawadie Suaviiludnmsassdilnmeaiesssy anusuiiaveu
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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.

082 104  @138533ulaNn 3(3-0-6)

(World Civilization)
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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 learning 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  @1swsssulng 3(3-0-6)

(Thai 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

international community.



082 106  Aauzaarinenssuludssyauandeu 3(3-0-6)

(Architecture and Related Art in ASEAN Community)
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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.

082107  @anSiiientswanndin 3(3-0-6)

(Meditation for Self-Development)
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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.

082108  AaUzAUIAIUSITUNINTIU 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 western culture, effect of the adoption of Western visual culture on Thai society.

082 109  AUAIIING 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.



082110  Aauznsanfiudidauazrinnuegiatugy 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
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083 101 quﬂnuﬁ'uwﬂﬁau 3(3-0-6)

(Man and His Environment)
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The relationship among humans, environment and geographical ecology; 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  ININYINUNYBHHUNUS 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.



083 103 WANNISINNIS 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  AwANW 3(2-2-5)

(Sport Education)
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The history of sport education, learning, 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 international

sport or contemporary sport.

083 105 n151da9 MIUNATALLAZIATYENAINY 3(3-0-6)
(Thai Politics, Government and Economy)
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Structure, system and processes of Thai politics; sovernment 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.

083 106 AaUznswansluanFeu 3(3-0-6)
(Performing Arts in ASEAN)
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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.
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083 107 ININUTIINDUTBUY 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 IMUSITUAUAIDNTEU 3(3-0-6)
(ASEAN Music Culture)
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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 n15l¥TINRE9dZ19ETIA 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.

083 110 AANTFUNDYINGI9ETIA 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  Uszaun1saluIunIvIf 3(3-0-6)

(International Experience)
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The importance and objectives of integrated learning through travels and international
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  wanNIATYFNINBLNLINUNITHAILT AN 3(3-0-6)
(Sufficiency Economy and Social Development)
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Definitions, principles, concepts and significance of  sufficiency economy.
Case studies of royally-initiated projects related to sufficiency economy. Application of sufficiency economy

principles to proper awareness in ways of life.

084 101 mmnﬁaqmmw 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  AwIndeu uaivuATWANY 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  pawfawmes waluladasaumauaznisiods 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  aalnAIaRsLAZEDA LUTINUTZTI1IU 3(3-0-6)
(Mathematics and Statistics in Everyday Life)
w9 5TUUTININAS AssnIven Anuivsly Yseianvesdoya adinssau wadel pende nEEule
JeyUsI95U-118978
Real number systems. Logic. Probability. Type of data. Descriptive statistics. Index number. Interest.

Income tax. Basic accounting.

084 105  lanwvumalulaguazuinnssy 3(3-0-6)

(World of Technology and Innovation)
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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  AeAans wazmalulaglulszsviauadeu 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  wasuluanTau 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  lanuaza1sIAEns 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.
600 101 nwndanquieansdmiuinermaniUszynd 3(3-0-6)

(Communicative English for Applied Science)
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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 nw1dIngumadafmiuImMeIAEasUsZENd 3(3-0-6)
(Technical English for Applied Science)
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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.



600 111 waluladazenuasiauwindoy 3(3-0-6)

(Clean Technology and Environment)

TIIAVINTNEINTTITNYIAUALBVTNAVDINYBE LMAIURIANITLATHANTT NS DAL AN F DL
wiamamdanuiaznshlUldlagiunduazen weluladazeiauazmsihluldlugnamnisuems geamnssuad
NIILNWYAT FAFINNITULN qmmwmsuﬂaﬂéﬁ’amm%wa LLa%’q@]ﬂﬂ‘MﬂiiﬂJ‘WﬁWﬂaﬂ ﬂﬁéﬁmﬂsﬁﬁ%aﬂmlﬁ% ﬂﬁ’e]’e]ﬂLLUULﬁIE]
Aawindey

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 2191157 UNTINUTZINIU 3(3-0-6)
(Food and Life Style)
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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 AaUzn13A139YIN 3(3-0-6)

(Art of Living)
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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.



600 114  waluladasaumanaznsuszendaaunInes 3(3-0-6)
AMIUN1SITUAIUBIAS
(Information Technology and Computer Applications for Food Research)
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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  waluladdniniuamnmain 3(3-0-6)

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

(Leadership and Development)
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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.

600 117  wawuwazdwandousudin 3(3-0-6)

(Energy and Environment for Life)
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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 gsnadmIuTInUszanu 3(3-0-6)

(Business for Everyday Life)
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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 W uazauiasnde 3(3-0-6)

(Electricity and Safety)
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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 NIIAANALASNITNUY 3(3-0-6)

(Marketing and Finance)

mmé’mﬁuéizwdwmsmmmﬁumsLﬁuqmammiu ANINLINRDUNNNTAAIA A1TITY N1TAAIN NALNRAIA
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MM5RU NTAIANITAINIINTRY miismmnﬂuiwsg’u TPHLNAN WATITELET NSUSHISAMILAEMINITEY

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.

600 121 waluladinIovneuaznisaoans 3(3-0-6)

(Network Technology and Communication)

unumLazANdngUeunalulaginiedns 1ATaseessruuLAsedis guasalnldluszuun3onie
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Role and Importance of network technology. Structure of network system. Devices used in network
system. Wired communication standard. Wireless communication standard. Internet of things. Embedded

system. Applications in daily life, in industry, and in information system.



NUINIVURINE
511 104  umagaadmiudaAINg 1 3(3-0-6)

(Calculus for Engineers 1)

afanazarmdaior msmeyiuduarnsUseyndlumdimnssumans  Aandnvesileidu sunuudill
Muua nglalnng drAukazeunsuetiud aunsuAI&Y auNIUNELaRs LA aUNTULIAAADTY

Limits and continuity. Differentiation and applications of the derivative in engineering. Extrema of
functions. Indeterminate forms. L’Hospital’s rule. Infinite sequences and series. Power series. Taylor and

Maclaurin series.

511 105  umagaadmiudaAINg 2 3(3-0-6)

(Calculus for Engineers II)

Judsfuneu : 511 104 upaadadmIudAIng 1

MsmUTHusvesilandurase imalian1sniius nsmusiusidiaey Msvssgndnismuiusunig
Amnssumand Uiiuslinsuuy aunsdseyiudidesuuarnisussgndlumdmnssueans aunsdesiauusiad fife
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Integration of real-valued functions. Techniques of integration. Numerical integration. Applications of
integration in engineering. Improper integrals. Introduction to differential equations and applications in

engineering. Parametric equations. Polar coordinates.

512101 FAngwinly 1 3(3-0-6)

(General Biology )

Anrdadunieu : * 512 103 UfTRNMTTAMEWALY 1

* naseundouiula

uAeMNEIine1 fugiuvestinsydiulinana msdnesdussneussdiuiad (iedeusvetoay Wugnsa
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Concepts in biology. Molecular basis of life. Cellular level of organization, tissues and organs.
Genetics and evolution. Animal reproduction and development. Animal hormones. Immune system. Human and

ecosystem. Adaptation and animal behavior. Plant hormones and phytochrome. Plant technology. Applied

biology.

512103 UfdAnnstiaineialy 1 1(0-3-0)
(General Biology Laboratory I)
dsAunau: *512 101 el 1
* gralssuniaunula

UftRnsTiaenadosiuiionilusiednn 512 101 FAnewialy 1
Laboratory work related to the contents in 512 101 General Biology I.



513101 afiialu 1 3(3-0-6)
(General Chemistry 1)
USinauduiug TnseadnezneunazauUivessnnun1snass wussedl uia voswds weslulauning
Stoichiometry. Atomic structures and properties of the elements in the periodic table. Chemical

bonding. Gases. Solids. Thermodynamics.

513102 afinalu 2 3(3-0-6)
(General Chemistry II)
aduden : 513 101 wilvialy 1
Youvamarasazany aunaiadinavaunavetlossy wilwih sauadl wdiBuvddidoy
Liquids and solutions. Chemical equilibrium and ionic equilibrium. Electrochemistry. Chemical

kinetics. Introduction to organic chemistry.

513103 UfjiAnsiaiivialy 1 1(0-3-0)
(General Chemistry Laboratory I)
daduneu : 513 101 wafivhly 1 wiesradeundeusulitesnin 10 dUani
nmsnaaesiidenndesiuiionilusiedvn 513 101 wilvialy 1

Experiments related to the contents in 513 101 General Chemistry |.

513104  UfiAnnsiaivialy 2 1(0-3-0)
(General Chemistry Laboratory 1)
daduneu : 513 102 waflvhly 2 wieradeundeusulitesnin 10 dUani
513 103 UFtRnsieiivialy 1
nmsnaaesidenndesiuiionilusieiv 513 102 wilvialy 2

Experiments related to the contents in 513 102 General Chemistry II.

513 255  UfjuRn1sadidunsd 1(0-3-0)
(Organic Chemistry Laboratory)
Anrdaduneu: 513 104 UFTRNMTATIALY 2
513250 widun3d viseoaseunieniulidesnit 10 dUam
w39 513 104 UftRnsiadivily 2
513 257 nfiBurEgiug vieonSeundoutulitesndt 10 &Uai
mamaasisafumadianisusnuaznshaslivians UjATevesansusenevsrdviinuazeslsuniin
MsduATIERaTBun3d

Experiments on separation and purification techniques. Reactions of aliphatic and aromatic

compounds. Synthesis of organic compounds.



513 257  \ARBUNIIWUFIU 3(3-0-6)
(Fundamental Organic Chemistry)
dadunow: 513 102 vl 2

4

szl lassaiaarandfivesansusenoudunid nMsdunsieiuasUisenvemyilenidusineg wodiues
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Uszinnaemyileidu

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.

514101  Wandvialu 1 3(3-0-6)

(General Physics 1)

nafaniveteynIakazInginse aulfvesaas nasansvewedlva ngujlatvewia meslulaundngd
msdunazaiu des

Mechanics of particles and rigid bodies. Properties of matter. Fluid mechanics. Kinetic theory of

gases. Thermodynamics. Vibrations and waves. Sound.

514103 UfdAnnsiandnaly 1 1(0-3-0)
(General Physics Laboratory 1)
dadunion : 514 101 MandhlU 1 wieenaieundousuliitesnin 10 dUani
nmsnaaesiidenndestuiionilusieiv 514 101 Fandaly 1

Experiments related to the contents in 514 101 General Physics |.

I3

613333  waluladiwaddn? 2(2-0-4)

(Animal Cell Technology)

ndnMsiugumanzdsagaddnd Ussneudegunsniiniasiiowasmanedsluios fifing FBnevinld
\Houazmaliataenide ealdsasad Trimeuaranmndoumenradniziass  Maieueaduguniuaznisains
wadlat madafugiunsdnuieadingides maivinsueadlad meviilaauis niseuauauaigadlad s
tosiu mamsratuaziidndsutou luwadlad  msvszgndldisaddnlunamsnaeuaudufiviowad

Basic principles of animal cell culture involving equipment, and layout of the laboratory.
Sterilization and aseptic technique. Culture media. Biology and environment of cultured celled. Preparation of
primary cell culture and establishment of cell line. Basic technique 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 cell for cytotoxicity assay.



613 334

613 351

UfuRnsmalulagiwadsn 1(0-3-0)
(Animal Cell Technology Laboratory )
AdsAuneu : * 613 333 waluladiwaadn

* gralssunsauiule

MsneasenduRusiulamluivn 613 333 waluladwaadan’

Experimentation related to the content of 613 333 Animal Cell Technology

mswseunaztniude 3(3-0-6)
(Water and Wastewater Treatment)
Jdafuriou: 518 201 FaTAneialy

730 621 201 ANPIFIERTTINTNENSUIAINTTUNTEUIUNTTINN

nannswsendieldlulssugaamnisy n3suItUdakasn1sIANTTUeIl @y NI TN IUEAAIMNTTY

wialulagundnvedesiee

Principles of water treatment for industrial uses. Treatment and management of industrial

wastewater. Various types of waste treatment technologies.

613 352

included.

613 367

UftRnsmawssutuastindude 1(0-3-0)
(Water and Wastewater Treatment Laboratory)
Fauniew: * 613 351 mswssiuaziiinige
30 621 202 YJURANTINGIAIENITINNENSTUIAINTTUNTEUIUNTTINN
* graseunseuiula
msnnaesiduiusfudoniluin 613 351 nswisiuasthtninge fnnsaudne

Experiments related to the contents of 613 351 Water and Wastewater Treatment. Fieldtrips are

waluladTnwiianisdnamnsilaidu 2(2-0-4)
(Biotechnology for Functional Foods Production)

wanmsiugIvemsilaidulaeily malulag@innlunisudnemsilendu nsluledin wiluledn Fu

Tulefin ansiueuyadasy dlvemns

General principle of functional foods. Biotechnology for functional foods production. Probiotics.

Prebiotics. Synbiotics. Aantioxidants. Dietary fibers.



613411  waluladnsudn 2(2-0-4)
(Fermentation Technology)
Judsurion: 518 201 9aTaAneialy
30 621 201 ANEIMIERSHININAMIUIAINTTUNTEUIUNITTINN
Uszinnuluniuazifmuinsvesgnaimnssunismin  gatadveuasgnamnssunisndn  n1sAmden

o a q '

JuniduagingAuiilddmsumsinIsugnsemisunydunidlugeaamnssunisvdn - jUukvukaznstdauvesdandn

>

53 -

Unseluawipsosdiolunmsaiuaunmsulin nisiiudemdadasianmsmin saumansvesnisuin  nsmdadeqdunse

-0

M3AINIALAZNITNIUTZNINAITAIN

History, backeround, and evolution of industrial fermentation. Microbiology and industrial
fermentation. Selection of microbes and raw materials used for microbial media preparation in industrial
fermentation. Types and applications of bioreactors. Equipment and tools used for the control of fermentation.
Recovery of fermentation products. Kinetics of fermentation. Removal of microbes, aeration, and agitation during

fermentation.

613412  UfuRnismalulagnisudn 1(0-3-0)
(Fermentation Technology Laboratory)
Jdaunion: 518 202 UfURN59aTAneialy
30 621 202 YURANTINGINEATTINNEMTUIAINTTUNTEUIUNTTINN
* 613 411 walulagnsndn
* gralsgunsauiule
msnaaesiiduiusiuidomluden 613 411 waluladnswin
finsfnwiuenaniud
Experiments related to the contents of 613 411 Fermentation Technology

Industrial visit is included.

613 431 SAanssaiione 2(2-0-4)

(Tissue Engineering)

ndnmaimnssudede waduaseliavonsad FanTinm nsduasei miﬂﬁugﬂimﬂiw NIATIABY
anudufiwiowad wozenudufivdomsiugnasuvesiag mameifsnead uasffnsel nsmrrasvautfoadd
Waruagntig

Principle of tissue engineering, cell as building blocks and celltypes. Biomaterials, their synthesis
and modeling of scaffolds. Cytotoxicity and genotoxicity assay of scaffolds. Cell cultivation and bioreactors.

Assay of differentiated cells and their functions.



613 451 Asaansiaznsiduselevdanveade 2(2-0-4)

(Waste Management and Utilization)

Jendefureu : 513 340 Tuafifiugu

518 201 Ya¥Anewily

730 621 201 MY IFIENSTINTNENSUIFINTIUATLUIUNTTTINN

anwrveandsLarvaInasltIINNURINITULALRRENNTTY iS‘U‘Uﬂ’]iL‘U?ﬂIEJULLaSi%ﬂiﬂﬂ‘lj‘lﬁa@%aﬂL?!EJ
wenilaenssaiaedaineuayniaal

Characterization of wastes and by-products from agriculture and industry.  Conversion

system and utilization of waste materials by biological and chemical processes.

614 201 WIgULUUIAINTIY 3(2-3-4)

(Engineering Drawing)

MITBUMNET NI MeaslonTmiln N1sTsuuUmMelioar nslleunineasisnsmiln n1sileu
amiianelda madeunuuamia Madeuluunmti madsutandamiler nailouniund nsdeuluuneaziden
uavdUsznavtestuay msliuuauazaueaaedeu Madsuuuuienisldneuinnestistuiugu

Lettering. Orthographic projection. Freehand sketches. Orthographic drawing. Pictorial drawing.
Section. Auxiliary views. Fastener drawing. Development. Detail and assembly drawing. Dimensioning and

tolerancing. Basic computer-aided drawing.

614202  @OAIAINTIY 3(3-0-6)

(Engineering Statistics)

ngufanuiianiu dulsdy nsmnaziunndamans nasuanuasarninazutuudedeuarlsl
soiiles Armeveuaglusudleidu msuszgndlinguianuinsiu noufnisduiiedns nsussmen nseyuny
NNEDR  NISNADUANYAFY anduuSuarnmsannes MATIEieMIRUsUTIN MIsenuuumsnaaeadeiy msld
inestionaiiionidgmmisnuimnssunas mavsegndlinoufiuneitaslunsuitym

Probability theory. Random variables. Mathematical expectation. Continuous probability
distributions and discrete probability distributions. Expected value and moment function. Application of
probability theory. Random sampling theory. Parameter estimation. Statistical inference. Hypothesis testing.
Correlation and regression analysis. Analysis of variance. Fundamentals of experiment design. Use of statistical

methods as tools in engineering problem solving and application of computer for problem solving.

615112  naA1@A3IAINTIU 3(3-0-6)

(Engineering Mechanics)

FTUUTBIMSY  WIANS  aunavesoymanazinginds  alnemansvesiva dunsessuay
Tusudvesanandos JAUANENTLATIIUNAAIENTYBIBYUNIALAS TN UTLNT npMsiAAeuTiveiafi Mukar s
Suaduazluwusiy

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.



618120  Aransaulwiiugiu 3(3-0-6)
(Fundamental of Electrical Engineering)
msinszhasvihiuguinesifinssuansuesnszuaady wsstunssualifiuasidalaih udfe

wadlwih wdesdnsnaliiindesdu wisstudalwih sewesuarmsiilUlden  wwdeszuulihauma ensds

nefaslaih wnestetanmsluindesiy 1nsdidmseindiiugiu
Basic direct current and alternative current circuit analysis. Voltage, current and power.
Transformers. Introduction to electrical machinery. Generators, motors and their uses. Concepts of three-phase

systems. Method of power transmission. Introduction to some basic electrical instruments. Basic electronic

circuits.
618 121 UfuRnis3Aanssuluirinugiu 1(0-3-0)
(Fundamental of Electrical Engineering Laboratory)
Fwdsfuneu : * 618 120 Fenssulniinugiu
* praseunsouiule
nsneaesduiusiullomlusieds 618 120 enssuluiinugiu
Experiments related to 618 120 Fundamental of Electrical Engineering.
620 201  YEARAINTIY 3(3-0-6)

(Engineering Materials)

Fouly: InseuBusenvesniaivniensuagimnssuian

nsAnwIANNFuRusTenInalasade aud® nsuiunnds wazn1sUssendldanuredianIaningsuman
Tavie wedlwes wwsniind uazTaniatuasAusenay unuilaugadgaawaznisulanuvievesignamieg audfigang
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Study of relationship between structures, properties, production processes and applications of main
groups of engineering materials : metals, polymers, ceramics and composites. Phase equilibrium diagrams and

their interpretation. Mechanical properties and materials degradation.

621 101 NYAFAITININEINTUIAINTTUNTZUIUNITYINN 3(3-0-6)
(Bioscience for Bioprocess Engineering)
FudeAuney : 512 101 I7ne1ald 1
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Biological systems of microorganism, plant and animal cells at the cellular level in the aspect of
morphology and growth condition. Cellular metabolism. Molecular genetics. Applications of microorganism,

plant and animal for production of bio-products.



621 102 UJURNITIMEIANERSTINNEMTUIAINTIUNTTUIUNSTIN N 1(0-3-0)
(Bioscience for Bioprocess Engineering Laboratory)
Andadurew: 512 103 UfURnsEineiald 1
* 621 201 ANYIFENTTININEMSUIAINTTUNTEUIUAISTIN N
* grasegunseuiula
msnnapsTiduusiuemluAY 621 201 INeFERsTnNEIMSUIMNISUNSEUIUNSTIN TN

Experiments related to the content of 621 201 Bioscience for Bioprocess Engineering .

621 211 msﬁ’mqmﬁugﬁumqﬂﬁﬁamst.awwwmiw 3(3-0-6)
(Basic Calculations in Unit Operations)
JudeAuneu - * 511 104 uaapdadmiuImng 1
* 513 101 tAilvialy 1
* 514 101 AANATLU 1
%39 * 511 106 uAagaadmsuinIemansdinm 1
* 513 101 tAilvialy 1
* 514 101 AANATLU 1
* granseunsauiule
1A 2 warnsuUamiag sumsduan UBnuasduius minamadimiunssuiunisituaylaid
UffSenaiiessuuiianneasiuaglined minaunadmiunssuiunsiiimateoudouseuuarnstioudu ufagaund
UAZUAATY STUUARUNARIAUTENOULAYY auﬂaiaLLazﬂJaﬂmmaaﬂaﬂﬁ‘dimaU NANNITAANFNIY ATAIUIUNIT
Wasuulasewiad mapandinudniunszuiunsituey ldiufasenaiiisszuuiiannzasiiuazliaed andouves
ANTALANYLALNITHAL LLNuQﬁmm%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.



621212 FBuazn1sufiantsnisadinaansdmiuiainssunseuiumsdinam 3(3-0-6)
(Mathematical Methods and Operations for Bioprocess Engineering)
FudsAuneu : 511 105 upandadmsuiAIng 2
sunvuadamansildluiaanssunszuiunisdanim msmnvesaunslagfidediaay msmidney
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Mathematical modeling used in bioprocess engineering. Numerical finding of roots of equations.
Solutions to linear systems. Curve fitting and optimization. Differentiation and integration. 1°* and 2" order
Ordinary Differential Equations. Solutions for ODEs. Solution for ODEs using Laplace transforms. Estimated and

numerical solutions for ODEs. Partial differential equations and solutions.

621 220 SAanssunszuIunsTIn iy 3(3-0-6)
(Introduction to Bioprocess Engineering)
nszurumstan ey waduaziouley] ﬁugmﬁummiqammmmiqawﬁwu n1sanelouNalaznIg
aneloundany fuguveniisen Uithmsiamenihedewiu nssvumavindesiu  nszuiumsneuniswiinuas
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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.

621 221 N3R35 3R TUIAINTTUNTZUIUNITTINN 2(2-0-4)

(Substance Determination in Bioprocess Engineering)

Fyeduden : 513 102 wilialy 2

umihnsnsndnans  mallannaningalnl aseurqudansihilean 3ada wazdususnanlnsivie
w3 vigeslsuazealniiun’ Tuadesuunuinslowuud alnlnuei-a inalaufauazdadialasuiinnsil Avineisuy
Fuaaunuiiunaeiuns

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.



621222  UHUANIINIINTIAIAENSIUAAINTIUNTZUIUNTTINN 1(0-3-0)

(Substance Determination in Bioprocess Engineering Laboratory)

Anrdaduren: 513 104 UFTRNTAIALY 2

* 621 221 ﬂ?iﬁ]ﬁ’)‘\]’?ﬂaﬁiuaﬂ’lﬂiillﬂi%‘u’l‘uﬂﬁ‘?ﬂﬂ?‘w
* praseunsouiule

mimaaaﬁaamﬂémﬁ’uLﬁawﬂuiw%w 621 221 ﬂ’ﬁ(5]3’37\]’3/91?1’1iiu%ﬂ?ﬂiiﬂﬂi%ﬂ’mﬂ’li%’mﬂw

Experiments related to the content of 621 221 Substance Determination in Bioprocess Engineering.
621223  QUUWAANEATHINTUIAINTIUNTTUIUNITTINN 3(3-0-6)

(Thermodynamics for Bioprocess Engineering)
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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.

621 311 N153An15A1UUaRANIUAAINTIUNTZUIUNITTININ 3 (3-0-6)

(Safety Management in Bioprocess Engineering)

ANnuniewazanudAylunquianuUaends  vliawazalvnvesgiime  n1sdanisaulasndie
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Meaning and importance of safety theories.Types 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.

621321  UHUANISIANIENULIENIRIAINTIUNTZUIUNITTIN N 1 3(3-0-6)

(Unit Operations in Bioprocess Engineering 1)

ydeRuneu : 621 211 miﬁwmmﬁugmmwﬁﬁamiLa‘wwmha
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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.



621322  MHNURUANISNIZNLENIIAINTIUNTTUIUNITTININ 1 1(0-3-0)
(Unit Operations in Bioprocess Engineering Laboratory |)
Jdeduneu : * 621 321 UJURMSRNIENENIRAINTINNTEUIUNTTINIMI 1
* 9rassunsouiule
msnpaesiiduiusuideniluien 621 321 UjiRmsamemhemdmnssunszuiumsdinm 1
finsiBenvalseny

Experiments related to the contents of 621 321 Unit Operations in Bioprocess Engineering I.

Industrial visit is included.

621323  UHUANSIANIZNULIENIRAINTIUNTZUIUNITTININ 2 3(3-0-6)

(Unit Operations in Bioprocess Engineering II)

Idedunew: 621 321 UJURMS@NIENNENIRAINTIUNTEUIUNITTININ 1
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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.

621324  MRNURUANISIRNIZNLENIRANTIUNTZUIUNSTINN 2 1(0-3-0)
(Unit Operations in Bioprocess Engineering Laboratory II)
Jdedunou :* 621 323 UJUANISRNIENUIENIIAINTIUNTLUIUNTVINN 2
* 9rassunsouiule
msnpaesiiduiusfuidenluiun 621 323 UfiRnsiamememaimnssunszsuaunstanm 2
finsiBenvalseny
Experiments related to the contents of 621 323 Unit Operations in Bioprocess Engineering .

Industrial visit is included.

621327  EATINN 3(3-0-6)
(Biomaterials)
fanTanmidewiu ndnnisvestandinm sdnvestandnw nvuzautivesianTanmautinig
FINTIUVBITAATININ MTBATILNIANTINM NM5UTEYNATRITANTIN N
Introduction to biomaterials. Principles of biomaterials. Types of biomaterials. Characteristics of

biomaterials. Engineering properties of biomaterials. Analysis of biomaterials. Biomaterial applications.



621 341 WAAHASNIZUIUNITUAZNITATUANNINIAINTIUNTEUIUNTTTINWN 3(3-0-6)

(Process Dynamics and Control in Bioprocess Engineering)
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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 KUUDIADNNANAAIEATVDITTUUVTINN 2(2-0-4)

(An Introduction to Mathematical Modelling of Biological Systems)

Fdsfunow: 621 212 FBuarn1sUFURNITARNAERSEMSUIAINTIUNTZUIUNITTININ
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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 the industrial bioprocess scale.

621 351 aauwamam%ﬁmniiuLﬂﬁ%qmwLLaxn'ﬁaaanULﬂ%mUﬁnsni 3(3-0-6)
(Biochemical Engineering Kinetics and Reactor Design)
FUsAUNaU: 621 101 INUIAIERNTTININAMTUIAINTTUNTZUIUNITTININ
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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.



621352  URUANITAAINTIUATTININ 1(0-3-0)
(Biochemical Engineering Laboratory)
Fdsdunew: 621 102 UJURNISTIMENMERITINMEMSUIMINITTUNTZUIUNITTIN N
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Experiments related to the content of 621 351 Biochemical Engineering |.

Industrial visit is included.

621 355 "?1mnssunssmums%qmw"luqma'mnﬁm?jau,asnizmw 2(2-0-4)
(Bioprocess Engineering in Pulp and Paper Industry)
MﬁﬂﬁugmﬁumﬂizmumimémL?jaLLazﬂizmw anwarautAnuaiivaznmenimvesingiu duly
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Basic concepts of pulp and paper processing. Physical and chemical characteristics of fibrous raw
materials. Pulp preparation processes. Paper processing. Applications of biotechnology in pulp and paper
processing.

Industrial visit is included.

621356  NIANYILINIURAINNTINAIAINITIUNTZUIUNTTVINN 1(0-3-0)
(Bioprocess Engineering Industrial Plant Study)
Idadunow: 621 321 YJURNMSRNIEMenIIAINTIINTEUIUNTTIN W 1
ViAuAnwlsaUgRAMNTIUMUIAINTTUATEUIUNSTIN N

Visit bioprocess engineering plants.

621 361 waluladTanmiwandanlunszuaunisdann 3(3-0-6)

(Environmental Biotechnology in Bioprocesses)

0sAUnNeY : 621 101 IMYIAEATTININAMSTUIAINTIUATLUIUAITTININ
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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.



621362  n13UUAYRAUTEIINGASMNTTUNTTUIUAITYINN 3(3-0-6)
(Bioprocess Industrial Waste Treatment)
aduden : 621 361 wmaliladinmdmindeslunseuaunsdanm
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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  NIIWAILINEWBULAZNITAUDITUVDIIAINT 3(3-0-6)
(Sustainable Development and Engineering Response)
Amnssuiunsiaungsdu Jgmiwazdediia n19lATIERAUSIEUURIANTTUNISIAINTTUAILLATDIED
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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.
Engineers’ response to sustainable development. The role of engineers in decision making. Implementation of

sustainable development.

621364  Awwandoufuniswamun 2(2-0-4)
(Environment and Development)

AuandeunsTsumiuasiuyudaidy  maauuasnanszudeduandon  ulsuievnsdanadon
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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.

621 365 Tsendudann 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 waAweidanmibosdu 2(2-0-4)
(Introduction to Biopolymer)
AAAnANNTBINERLLDITINN TassaiuasAnauURTameAlesTININ MINGANDFWNBSTIN N3
Uszgnaldnediuesdnnn
Definition of biopolymer. Structure and properties of biopolymer. Biopolymer production.

Application of biopolymer.

621372 nsldlusunsuddazUdmsunmsuilegvinig 1(0-3-0)
AAINTIUNTZUIUNITVINN
(Applied Software Package for Solving Problems in Bioprocess Engineering)
mslilusunsudnsagy wu uusuay wnauan nduun giesius nazlUsunsudud
Aerdesdmiumsudtymifiolnsiesd senuuy LAZAIUANNTFUIUNTNITIAINTIUNTEUIUNTTINN
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 NSRNITUNIIAINTIUATZUIUNISTININ 1* (liffoandn 240 Falu)
(Bioprocess Engineering Training)
Gewlw: Ineanudugenvesnaivimaluladdanim
13 Sawadu S wie U
AnufuRnululssnuwdeaniuiildunuiiivseuannedvinaluladiinm Wunarlitesnd 240
Filus wazdesanuseniaivimalladdanm
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.

621421  UHUANSIAWITUUIENINTIAINTTUNTZUUNITYINMN 3 3(3-0-6)
(Unit Operations in Bioprocess Engineering IlI)
Idadunew: 621 323 UHURNSRNIENUIENIIAINTIUNTEUIUNITTININ 2
nsanslousna MIuns aunsngMsena nsgaduuia n1seuuie msadn nsgedu Weusiu gunsal
AmSunsURURNISHUUAT-VBANAY NINTINVBINTUENKNEASUTNWTININ FI9ENNNANIFINTTUNTZUIUNITTINN
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 N1399NKUUKAZNITAIVANGIUGNTAITIN N 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 N1399NLUUNINIAINTIUNIZUIUNITVININ 3(2-3-4)
(Bioprocess Engineering Design)
Adsdunew: 621 351 FFINTIUALTINMBAZIAUNAAIERS
621 421 YFURNSIRNIENIIENIAAINTIUNTEUIUNTIINN 3
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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.

621 452 ﬂiﬁ‘U’?l‘L!ﬂWiLLEJﬂé]l’?lEJLﬁaLLNuﬁﬂLﬂﬁqgﬁ 2(2-0-4)
(Synthetic Membrane Separation)
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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 Uﬁﬂ'ﬁminizmunwsuané’wt‘?btwiué’aLﬂiwz‘v‘i 1(0-3-0)
(Synthetic Membrane Separation Laboratory)
Fdadunion : * 621 452 nsTUIUNITLENRILT B LEAATIEI
* graseunseniula
msnaaesiduiusfuionluiun 621 452 nszurumsuendeeuruduasie

Experiment related to the content of 621 452 Synthetic Membrane Separation.



621 454  FAINTIUNTZUIUNTTINNIUAEIMNTTH 3(3-0-6)
(Industrial Bioprocess Engineering)
FINTIUNTEUINMITINNUDAAIMNTTUAN 9 IABLuingAu NTeUIUNITEIN 9 wae
wesflelunszuaunts msnaslundnsasiitudnilne
finsidouvalsaany
Bioprocess engineering in industries emphasizing raw materials, processes and
process instruments. Production of Thai native products.

Industrial visit is included.

621 455  3AINIIUNITNIIN 3(3-0-6)

(Fermentation Engineering)

HIUUNAAIER §1899AUYTE N133LATITIINNIALANNANS N1saenuuutalfiseatinsie - nszuaunng
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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.

621 461 NSV TaRTIn W 2(2-0-4)

(Drying of Biomaterials)
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Moist air properties. Air 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.

621 462 Famasdanm 3(3-0-6)

(Biofuels)

deuly : TneanuBusenvesnairinaluladdanim
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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 of 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 visit is included.



621 471 AAINTTUTZUVIINN 3(3-0-6)

(Biosystems Engineering)

wannsidosdumaienssumansluszuuniedanim wadanisnaasadUiuianaziuusiasmis
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Introduction to engineering principles in biological systems. Quantitative experimental techniques

and mathematical modeling of molecular processes at the cellular level. Molecular diagnosis and therapeutics.

621 472 AI5YIUTSUFMSUNTSUTZNBUIBIINIAINTIUNTZUIUNITTININ 1(1-0-2)
(Ethics for Professional Bioprocess Engineering)
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Meanings and importance of ethics. Ethics for engineers, scientists and technolosists. Ethics for

professional bioprocess engineering. Relationship of ethics and living in the present society.

621 481 FTUUNITAUANLAUTEAUAMAINNIIAINTIUNTEUIUNITTININ 2(2-0-4)
(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 55, good laboratory practices (GLP),
standard operating procedure (SOP), good manufacturing practices (GMP), total quality management (TQM) and
ISO 9000. Use of quality control (QC) and quality assurance (QA) as tools to validate the standards of product

and manufacturing process.

621 491 dunun 1(0-2-1)

(Seminar)
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Presentation of intriguing scientific papers and discussions in bioprocess engineering. Seminar

attendance. Submission of reports.



621 492 TASIUAAINTTUNTEUIUNITTINN 1 1(0-3-0)
(Bioprocess Engineering Project 1)
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Selection of research topic. Literature review in bioprocess engineering and other related

disciplines. Research planning. Research proposal writing. Research proposal presentation.

621 493 1ASINUIANTIUNTZUIUNITTININ 2 2(0-6-0)

(Bioprocess Engineering Project II)
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Conducting a research project according to the research proposal submitted for 62 1 492
Bioprocess Engineering Project |. Research report writing . Research presentation and oral examination by

department examination committee.

621 494 309ANANIZVINIAINTINNTZUIUATSTINW 3(3-0-6)
(Selected Topics in Bioprocess Engineering)
Gewly : TneanuiiureuvesniedyunaluladTanm
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Current topics of interest and new developments in bioprocess engineering fields.



