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5.3 WaAWSNMSI38UTsTAUNANgAT (Program Learning Outcomes, PLOS)
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S Bloom’s Taxonomy
Cognitive Domain Affective Domain Psychomotor Domain
(Knowledge) (Attitude) (Skil)
KL | K2 | K3 | K4 |KS5|K6|AL |A2 | A3 | A4 | A5 | S1|S2|S3 |54 S5
MNIMY AN
PLO1 v
PLO2 v
PLO3 v
PLO4 v
PLO5 v
PLO6 v
PLO7 v
AND5UNY

K1: Remember
K2: Understand

K3: Apply

Kd: Analyze

K5: Evaluate

Ké: Create

Al: Receive

A2: Respond

A3: Value

Ad: Organize

A5: Characterize

S1: Imitation

S2: Manipulation

S3: Precision

S4: Articulation

S5: Naturalization

2 v 1Y o = v Y
Ao mm;mLLZ‘WNaaﬂﬂ’;&lﬂ’liﬁmf\]’lmaizaﬂ%gﬂm

Ao AuSTkanseRNAREmIEINTaluM A AL eelA Mgl

Ao AnusNuanseenmenstianusiUldliAnUsslevila

Ao ML3TLERERNAIIMTIRTIE visessUeATINdILS YR EwINe 10
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fio AuiianseensemsidenlesdaitldGousluguuuulnls

fie ViruARTLanIBoNFENIUT

fio ViruARTLanIBENMENTABUAUSY

fio ViruaRTLanIDONFIBLTLANA

fio viruARTiuansoonshensiaszuumNNARiuTogneluauLes
fie ViruARiuanseensLyARnAMN

fio Vinwzdiuanseensnonwamsalumsideunuuls

fio vinuziuanivendsnmansalunisasileUfln

fie inwzdluanseensensUfiAndanugnies

fio inueiinanseendonisufoiidarusedes gndes audumeu

I Y A 1 a QJ Aa [ a & [ va
A V]ﬂHSV]LLﬁﬂ\‘iE]@ﬂG]'JEJﬂ'ﬁUQ A dusssus L Judnluls
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5.5 ANUFUNUSTENIINaaNEN5IS8USNANANYe5189UT (Year Learning Outcomes, YLOs) Uasnaanwsn1siieuinn1anisvamangns (Program Learning
Outcomes, PLOs)
naansuianazlasundnandisamsiinuluwnastulldasunalaemadi dietndnndnsamsfnwadntndnuaglasuluwmassud dawaluil

YLOs HAEWSNSIEEUNAAVTINEYUY HaANSN1STEUINAANTvaIaNgns
(Year Learning Outcomes, YLOs) (Program Learning Outcomes, PLOs)

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7
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NSRBI
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AuMIRTIRAAMIALS uardetTgesruukaana s melanmsimuugds iy
FEMINDINTIABU UAH S UNAYBUA NG SV INE Y
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e wazmaeadeuTsruMeldanunsalieedasiiomsddaeuas v v v
HSURAYOUA TN S UTRIYTINeNdy Saliimuushindnuiianaudlafieiu
Audnuuzug e UszneunakasiumslumaduUssneumsiunsdAnw
naduUsznounse und sy

YLO4 | dndnwithesdanusiusegnd lunsininwenisvinnuassluaanudsenouns
NASENALNTY karSTIAMA T umianuiine I Tea ung 19y v v v
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5.6 ANNFUNUSTENININAENSN5IT8USNANANT9vaInaNgAT (Program Learning Outcomes, PLOs) wazA21u@aen1svasdilduladude
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5.7 ANUFURUS IENININAENTNI5IT8UT T AIANTIV0INANgAT (Program Learning
Outcomes, PLOs) HagNaansn15i3euinuuInIgIuAnffissiuUsyy1n3vaeumIngldey

o & Y
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1) $189991UAU
151001046  enansnszswazgidlanineg
The King’s Philosophy and Thai Wisdom
151002061  3Fnsdeny
Social Engineer
2) s183¥ 1890
151002060  ARgWINIAUIIRIRTsLAUNIAlARNE

Folklore in Southern Border Provinces Studies

NguaE IV 2 AT IALAZAIUNIEN
1) 5183¥109AY
151001047  AAMAIALALAIIUNIEFN
Quality of life and Well-being
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Digitalization for Life

19

151002063  Fnusnaiiienswaudinuasdany 2(1-2-3)
Service Mind for Life and Social Development

151002064  ASRALIALE AL IALRUUS B 2(1-2-3)
Self and Social Sustainable Development

151002065  USTQ1AUSNLAZ AL ILUDITIN 2(1-2-3)
Philosophy of Love and Beauty of Life

nzjums:%mﬁ 3 anuluwaifioslneuazwadisslan 3 wuaeAn
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151001048  Audunadiedlneuaynaiiiodlan 3(2-2-5)
Thai and Global Citizenship

2) s183¥ 1890
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Business Law for Entrepreneurs
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1) 518391U9AU
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Thai for Communication
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Malay for Communication

151001051  Awdanguiitentsdeans 1% 3(2-2-5)
English for Communication 1
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English for Career Development
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151002058

151002059

151002062

2. NUINIVURINE
2.1 ngudvuny

141161001

141161002

141161003

AWBINULNBNITFDEATT 2
English for Communication 2

PANNITUBALLIIUAN NG

Principles of Reading and Writing Thai Word

nmwlneiieiautyg
Thai for Wisdom Development

Jyramissaunssunazdoadislml
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3(2-2-5)

2(1-2-3)

2(1-2-3)

2(1-2-3)

Wisdom Through Literature and Modern Media

A MSUNBNSARENS
Arabic for Communication

AENFUNDNITHDEIT

Chinese for Global Communication

AaUzUnanusn
Art of Self-Defense

INYIAIE@ASNLAINENSUNE I
Physical Science for Energy
INYAIEASTININENTUNR Y
Biological Science for Energy
ANAFNERTE NS UNS Y

Mathematics for Energy

2.2 NHUIVMANIZAIU

1) ¥ oNUIAY

141161004

141161005

141161006

NI IUNAUNY

Renewable Energy
wSedloBunaindmsundsnuy
Technical tools for energy
Tiuazdidnnsedndidosdu

Electricity and Basic Electronics
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2) ¥ ensaan
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FLUUINADINGNUY

Energy Simulation System
UINNITUNFIUTIDTY

Smart Energy Innovation

FLUUALAUNFNY

Energy Storage System
QUUNAAAR S MTUNSINUNAUNY
Thermodynamics for Renewable Energy
NRMULAe RS uazNTUSEENA

Solar Energy and Applications
L%@Lwaﬂs?nmaLLasmi‘Uszqﬂﬁ

Biomass Fuel and Applications
NTIANITNANULAZUlBUNY

Energy Management and Policy
nseyshvndsulueiasuaglsanugnamnssy
Energy Conservation in Buildings and Industry
LAISEANANTNAIY

Energy Economics

SERIERA IR PAVAIG AR,

Energy Business and Cost Accounting

52 UUIRINEANTUNEIUNALNUY

Research Methodology for Renewable Energy
AunudmSuna s UnaARNY

Seminar for Renewable Energy Technology
NTIVYLRNITN WA MTUNSINUNALNY

Specialized Research for Renewable energy

NINYINTNAINULAZNTUUTFUNAINUY

Energy Resources and Conversion of Energy
fandaluvieady

Local Energy Plants

Tsaluinaaana

Biomass Power Plant

wialuladeugudli

Electric Vehicle Technology
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Modern Renewable Energy
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Energy and Environmental Impact
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Community Energy Development
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Nanotechnology Modeling for Renewable Energy
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Membrane Technology for Energy
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Wind Energy Technology
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Hydro Energy Technology
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Renewable Energy for Community and Environment
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Marketing and Finance for Renewable Energy Business
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Smart Materials and Applications
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Energy Demand Forcasting and Energy Statistics
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Marketing Communication for Energy Business
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Energy Project Management and Appraisal
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Preparation of Co-operative Education for Renewable Energy
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Co-operative Education for Renewable Energy

6(600)
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3. NUINIVLADNLET lstiaendn 6 nulein

TidnAnwideneuseisile 4 MUaaeuluseauusyyIn3veaumIng1desvigesal
ludesnimulene laglusdusiedviiergaangid suunal wazdolutdusiedun
TunasdsnAnwialy

6.4 A1B5UNYSIBIYN

6.4.1 vundrAnwialy Laifiaandn 24 winehn
nguanssAnil 1 giidyglnenazinysuvisanasseil 21 5 wiagnn
1) 518939109AU
151001046  A1EATWIEIvLaziUgyyilne 3(2-2-5)

The King’s Philosophy and Thai Wisdom
Aaninsevwazidygviesdulne 309Tadunisvauieged a8y

Yy  a

N15U3M5IANTITAINITANUNBLNEY AuraInvatevea)itygyviesdiulne dndnuvalves
Qﬁﬂagapﬁaaﬁﬂwaiuawm%’qwi’mmaLmumﬂléf NSWILAMAIYOIAIIUNAINNAIEN I TUUTTIN
L.LawizLwﬁ%aﬂgﬁﬁﬁgmﬁmﬁﬂwa migimmiﬁﬂwLLmﬂmiiwﬁ 21 YSugynasugnanaLiies
g vl LLaxqﬁ{]zyaunﬁaqﬁuimLﬁaﬁiaaammiﬁwmsqmuuazé’qm

King’s Philosophy and Thai Local Wisdom Way of life and sustainable
development, management according to the principles of self-sufficiency, the diversity of
Thai local wisdom, Identity of local wisdom in three southern border provinces,
the appreciation of the value of cultural diversity and traditions of Thai local wisdom,
the integration of 21st-century skills, the principles of self-sufficiency, new theories and

Thai local wisdom to advance community and social development

151002061  3AINTAIAL 2(1-2-3)

Social Engineer

AUNUIBRATTNYET A yuaadainsdenu 1A esllominsdany Wnue
ns3euslumnissuil 21 nszususlvuiesunsine MsUszgndldmansnsesan uinnssu
@Jﬁ‘f]iyzyﬁﬁaﬂﬁlu LAYNTTUIUNIINIIAINTAIAY g'mmm'iaﬂﬁ‘mmi’l,ﬁ'aLLﬁﬁﬁymmmaﬂ
YUY Wagyipsdu

Meaning and essential skills of social engineer, social engineer tools, 21st
Century Learning Skills, his Majesty the King's policy on education, application of the King's
Philosophy innovations local wisdoms and social engineering process, integrate

knowledges to solve problems for themselves communities and localities
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2) 51839890

151002060  ARTUINYINUTIRInTIBUAUNIATARNEN 2(1-2-3)
Folklore in Southern Border Provinces Studies
n51938 AR vuinenlunisdnudamtavouaunialduazi uilng A os

Useifimans gienans iasugna Aaudnusssy Useinmdl unaesiaaiien n150enkuufanssy
] = A v o v & do v a a a
duaSuaserdwminmeusunialiwaziunlndifsdagisnisnieaiyuine

Use of folklore methods to study geography, economy, arts and culture,
traditions, and attractions of southern border provinces and related area; economy;,
designing and presentation activities to promote stories tale of southern border provinces

and related area studied through folklore methods

NENETEAIYIN 2 AMNNTIALATAIUNIEN U 3 nlenn
1) $183¥109AY
151001047 AMATNTINLATANKIEN 3 (2-2-5)

Quality of Life and Well-being

LUIAR NHNNITVINITHAUIANAINTIARALAIUNIGNATUNANTTTUATEUN
UFvgasegianaiiies I5n1InIeIng mansuasAIINazvesdin N353 ANAISTTNIRLAY
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viunanedanufiinisudsunlas nssenuuuAansTuduaiunsinnisaunm@inuagaumnan

Concepts and principles of developing the quality of life and well-being
according to principles of religions, the Sufficiency Economy Philosophy, scientific method
and the truth of life; appreciation of beauty in nature and human art; creating a
relationship between humans and environment; practicing oneself according to the
principles of religion ; happiness, love and stress management and practicing for health in
a Changing Society; designing and presentation activities to promote well-being and

happiness management

2) 5793 u80n

151002063  3auinsilensimudInuazdeay 2(1-2-3)
Service Mind for Life and Social Development
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Meaning and importance of service mind; having a service mind for self
and social development in a world full of changes; enhancement of service-minded
character and personality; the practice of doing good with a service mind in an aging
society; solving quality service problems for self and social development in the 21

century; designing and presentation volunteer activities for self and social development

151002064 NMINAILIALLD LTS sANLUUS B 2(1-2-3)

Self and Social Sustainable Development

n13UsulsIRun i Inuyvdanelddneaimvesszuuinaingivedlan
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Improving the human quality of life under the potential of global ecology;
meeting the basic needs of people or sustainable reducing poverty; sustainable economy;
sustainable social system; sustainable environmental ecology; designing and presentation

activities to promote self-development and sustainable society

151002065  USugy1Ad1u3nLazAI1NINURIN 2(1-2-3)
Philosophy of Love and Beauty of Life
AunungUeslsE s lulifang 4 Usvgrsnagiueenuaznziunn Anusn
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Meaning of love philosophy in different dimensions; eastern and western
love philosophy; love in learning; love of oneself, others, and environment; the beauty of
life in family and society; designing solutions to a problem; managing love to increase
value, happiness, and success; designing and presentation activities that promote designing

of innovation and love management to increase value, happiness, and success
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nguansziIvan 3 anudunadadvenazwailisslan U 3 wEhn
1) $183¥109AY
151001048  anudunadiadlnewazwaidisslan 3 (2-2-5)

Thai and Global Citizenship

nsinswdndasauduiyed aud1vesnuvainatsludsnuuaginuey
senineTusssy wdnAauazaud elududniwuagiduszusUlnglugruswaidosine
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avsiasnmaesnaillodlvewaznaiiolan wgAnssuazadeulszadulay nsfidusiumia
denuuaznienisdiessgniinsugyia nsdeatunisnadaazusengiiveu anudunaies
Aduudavedlneuaruiuivid miﬁa‘mfmﬁwLLasﬁmmmsmzLﬁ'aﬁ’mm N1599NLUY
wazdnausianssudeasuaudunadesinowazwadoslan

Respecting human dignity; the value of social diversity and Intercultural
skills; principle and belief in peace and democracy as a Thai citizen; responsibilities and
respecting rights, freedom, and social rules; protection of rights and freedom of Thai
citizens and citizens of the world; democratic behavior and values; critical social and
political participation; Thai and global citizenship, respectful and public mind for society;

designing and presentation activities to promote Thai citizenship and global citizenship

2) 5983 a9N
151002066 ngwmﬂqiﬁmﬁaﬁﬂsznaums 2(1-2-3)

Business Law for Entrepreneurs

wﬁﬂﬂgwmaﬁﬂﬂ DIANTTINT ﬂg]‘VimEJ‘ﬁLfdwlmsi’fa\‘iﬁumimuquqiﬁﬂ Uszdia
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Principle of general laws; business organizations; laws related to business
control; civil and commercial code of justice; laws on credits guarantee; laws on
investment promotion; consumer protection and prevention of unfair trade; laws on

business rehabilitation and resolving business disputes

NgUa13EAIVIN 4 Aen waluladinenisieasuaznisineu w7 13 niaena
1) s183v1U%AY
151001049  mwlngivenisdoss 2(1-2-3)

Thai for Communication
nsasUUssinumanaInisesnilevsesunien nsuedeasidauinlulenia
A9 9 mstdnwinglussdnsuaznisvinnu msldnwlnelunisdeasuiasunaznisdoans
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Wudedidnnsedind n1581U ARTATIERAZNSTEUIINNANTEILUIT NS THLa A asng 9
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duaSunsldnmulneiiienisdeans

Summarizing the main points from what is heard or read or watched;
positive communication on various occasions; use of the Thai language in communicating
with people in an organization, with mass public, and through media; critical reading and
thinking as well as writing from literature sources and other media; intellectual
development from literature; being well mannered in listening, speaking, reading and
writing; academic writing; designing and presentation activities to promote the use of Thai

language in communication

15100105  Awwanguiennsdedns 2(1-2-3)
Malay for Communication
F8n9isuiuaznsdeansnwinangeg1aiuszdnsaan msilsuaznisya
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How to learn and use English to communicate effectively; listening and
responding in familiar situations in daily life; using basic sentences to express needs
effectively; being able to introduce and explain about oneself and others, and things;
interacting with others in regular situations; designing and presentation activities to

promote the use of Malay language in communication

151001051  ;enssngesiionisaesis 1 * 3(2-2-5)
English for Communication 1
F8n95uiuaznisdearsniusanguegediusyansam nsilawaznisua
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How to learn and use English to communicate effectively; listening and
responding in familiar situations in daily life; using basic sentences to express needs
effectively; being able to introduce and explain about oneself and others, and things;
interacting with others in regular situations; designing and presentation activities to

promote the use of English in communication 1

151002053  AensIngesiomInauIenIn * 3(2-2-5)
English for Career Development
nsinflauaznseruiiennudlaifeniuid 09310 mmnisal wunfasia 9

Adoanulunishau nmadewenaisuarUset@last ot anisadaseu n1sifeudiua

Wonsuseauau nsldmaluladiidunindangulunisyiieau nseSute Yszaunisal

wazvansal iy amnuviskaznslivana mseSuneifeidunuAaiulazungeng

I‘Llﬂ?i‘i/‘l”‘lﬂ’]u NSWYUTILURNANITINULAE N TULEUDNAITY
Listening and reading practice to comprehend stories, events, and

concepts encountered during work; writing documents and curriculum vitae, CVs, for job

applications; writing emails for coordination; using technology in English at work; describing
experiences and events, dreams, hopes, and reasons; explaining one’s opinions and plans

at work; writing performance reports and presentation

151001054  @A3viadwmIUTIN 3(2-2-5)
Digitalization for Life
anuiuguAsatumalulaansaumauasfdva TWsunsuneufitnes

wazueUndnduLiionsvihanu mssnwinnuvasafudndnualuazteyaduslulanesulay
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nsuImsdnnsteyalulansaulal Msiasvsssulumsldmalulagansaumeuazaivia
Basic knowledge of information and digital technology, computer

programs and applications used at work; securing online identity and privacy; screen time
and digital wellbeing; dealing with cyber threats; managing online information, ethics of

using information and digital technology

naEnn - * naede 183N ISguasuN1unsaeuTAAIN NN18eNgY SYAU Bl
w3aLiiguwdraunsadinanisaeululdnaunusiedviaingila 1 51839
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151002052 mmé’anqmﬁamiﬁami 2 3(2-2-5)
English for Communication 2
nsfindeansnuinguluanunisaliane nslévseleafiuguiiedeans
famnudosnisianeiidususssy nnsils nsya mssunaznndeuldneuiisaiudeya
vidoanunmsafluviosiiuuazdiny mawalineunazefuneifeafudunnden Fossm wmnisal
Tudamu miaaﬂLLUUﬁﬁmsimﬂLa%mmﬂ"i’fmmé’ﬂﬂqmﬁamiﬁami 2
Practicing using English in specific situations; using basic sentences to
express specific needs effectively; listening, speaking, reading, and writing interactively
about information or situations in one’s area and society; interactive speaking and
discussing the environment, stories, and social events; designing and presentation activities

to promote the use of English in communication 2

151002055  #%ann1senuLaznsiiguanlng 2(1-2-3)

Principles of reading and writing Thai Word

yiauazninfivesilneg udninasinseusaznsdeusive Jadedivili
mMIuazNMTsumnelianaln MsRneuwazlsurmlnenungnaeivnaneing nsineu
Mwilng mseenuuukaritaueianssuduasumsldminglunswauaznsdeu

Types and functions of Thai words; rules for reading and writing Thai
words; factors causing mistakes in reading and writing Thai words; practice reading and
writing Thai words according to Thai grammar rules; Thai writing practice; designing and

presentation activities to promote the use of Thai words in speaking and writing

151002056  awnlneiewaun iy 2(1-2-3)

Thai for Wisdom Development

AUNTENINNINWIUTINYENISTE MR N80 kasnIslgw MSRNYINYe
msdeansiiiemsiannyan mslénwinglunsuamsnausldmenuesniseudulaning
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Linguistic aesthetics in listening, speaking, reading, and writing;
communication skills practice for intellectual development; Thai language use for self-
learning; reading comprehension and reading to synthesize and summarize; listening,
reading, and critical thinking; practice in communicating, speaking and creative writing skills;
designing and presentation activities to promote Thai speaking and writing according to

their interests
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151002057  Usysyranassanssuuazdoasiolna 2(1-2-3)
Wisdom through literature and modern media
anutlalugaiigurisnmainissaunssukasdoadlnl n1sils n1sg1udn

ARTzRdueTeikazssfiuAmNaNuaEIIFINITINNTNLarerng o medeulealaniim

Afleu warAUTEaINITINTIN wazdesng 5 nsldan Uselen A3 0MEIsIAREY 1avns

LaENSIEUYDNEN NSITIULTIASI9ETTA N1TPBALULLAYEILEUDNINTINEUESUNTIEN1EN

owamun oy
Understanding of aesthetic values of literature and modern media;

listening, reading, analyzing, synthesis and evaluating creative literature and media; linking
worldviews, values, and beliefs together from creative literature and various media; the
use of words, sentences, punctuation, rhetoric phases and paragraph in writing; creative
writing; writing study report; designing and presentation activities to promote the use of

language for intellectual development

151002058 MW@ wSUiansaRans 2(1-2-3)

Arabic for Communication

3'§m§ﬁ8u§uazmiﬁlamimmam%’uaﬂﬁﬂﬁ‘disﬁ‘m%mw nsilauazn1ua
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How to learn and use Arabic to communicate effectively; listening and
responding in familiar situations in daily life; using basic sentences to express needs
effectively; being able to introduce and explain about oneself and others, and things;
interacting with others in regular situations; designing and presentation activities to

promote the use of Arabic in communication

151002059  AMWIAWNBNNTHOHNS 2(1-2-3)
Chinese for Global Communication
ax = % = = oA a a ¥
Fmsieuikaznisdeasniwiuegeiliusednsaim nsils wazn1snaliney
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How to learn and use Chinese to communicate effectively; listening and
responding in familiar situations in daily life; using basic sentences to express needs
effectively; being able to introduce and explain about oneself and others, and things;
interacting with others in regular situations; designing and presentation activities to

promote the use of Chinese in communication

151002062  Aausnisdasiuma 2(1-2-3)

Art of Self-Defense

AUy ngseilvukavanUslevidvesfavznisdesiudi vanniseed
Fuitugnu nsdestudileiaguamuuuesdia Aavglunsdeddosiud nistiosiudh
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Purposes, rules, and benefits of self-defense; basic martial arts; self-

defense for holistic health development; self-defense martial arts; self-defense from

various forms of abuse; designing activities to promote self-defense for holistic health

development

6.4.2 VUIMIVAN laidaendn 90 wuqefin
1) ngudvunu 9 MUein

141161001  ANYIAIFATNIIATNEINSUNAIIUY 3(2-2-5)

Physical Science for Energy
1 a = [ a ara s a r-:ll
NUAYLALLATOINDIA NTINLALAUNT UTHIUNNNENE LIWLAZNITLAR DUN

o w [ 1

oy Mdauasndsny aufeu uas ¥es ovmeuLazmIen fussiafilosiu Usinuans
duius donuzuazautivesans nan-wa Anvinwensldgunsaliuguniaed arudasade
TuesUfUAn1s nsnouansazats UJUANTA LA 81U fURn 57 1A sadaslneitdiy
nsUszgndauaans Tnednisianadnslunsaznsddnvinazyjiiniseteseiieg
lensiaungiFou

Units and instruments, graph and equation; physics quantities; force and
motion; work; power and energy; heat; light; sound; atoms and periodic table of elements;
chemical bonding; stoichiometry; state and properties of matter; acid-base; practices on
equipment; safety in chemistry laboratory; solution preparing; related experiments in with
focus on the applications each of field; for the evolution of learners, the results of each

case study are regularly assessed and practiced
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141161002  INVIAIEAIVINIWEINSTUNAIY 3(2-2-5)

Biological Science for Energy

A fuginemanidaniw arsdaliana eildunis wiievesdidin
LNUDATY WugAand Aumanvaisvesdefidin lassaiuazuiiivesfivuazdnd
TIMINET TINYT NTTATIUUNTNYULUATNITIAUUINNIANYVOIFUNTE MAIELA B
LUATLSY N199599a0UAUNTIAI8Nd03anssAl NIsAURUSLazNITTAUln N1sAIuAY
aunIdlagladenismenin

Basic knowledge of biological sciences; biomolecules; organic chemistry;,
units of life, metabolism, genetics, diversity of living organisms; structure and function of
plants and animals; ecology; microbiology; characterization and classification of
microorganisms; bacterial culture; microscopic of microorganisms; reproduction and

growth microbial control by physical factors

141161003  ANAAIEATAIRTUNGIUY 3(2-2-5)

Mathematics for Energy

sruudInae mnuduiusuagilaidu Alauazmnudelilewesileituoyius
N15UTEYNANAR 1T 9oy WUS kasUSHUS wasndninasiladnia lnedn 1sTanadne by
uiaznsdlAnwnazUitRnisessaideaitensiamngiSou

Real numbers systems; relations and functions; limits and continuity of
functions; the derivative and its applications; differentiation and integral and LHopital's rule;

for the evolution of leamers, the results of each case study are regularly assessed and practiced

2) NN NANIZATY Litfoundn 73 wiaehn
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141161004  WAUNAUNY 3(2-2-5)

Renewable Energy
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Current situation and trend of renewable energy development, technology
and overview of renewable energy sources; power management applications; heat
recovery; heat exchanger classification, physical and chemical properties of fuels; testing

and production of solid, liquid and gaseous fuels; combustion processes for fuels;
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renewable energy, includes solar energy, wind energy, hydro energy, geothermal energy.

bio-energy and nuclear energy

141161005  ipJesfioiBemaindniundsanu 3(2-2-5)

Technical Tools for Energy
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Measurements and instrumentation; error analysis from the measurement;
heat flow logger and temperature, pyranometer, anemometer and flow meter, advanced
data analyze, UV-visible Spectrophotometer, furnace, centrifuge, analytical balance,
hydrogen generators and hydrogen fuel cells, biogas production machine, biodiesel
generator, wind turbines, water turbines, and solar power generation egnipments; for the

evolution of learners, the results of each case study are regularly assessed and practiced

141161006 lwuazdidnnseindidesdu 3(2-2-5)

Electricity and Basic Electronics

nsléia3 eaflotamalalin daddined oedalaalay uaznisldsugunsal
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Electrical measurements, multi-meter, oscilloscopes and electrical devices,
diode types and applications; basic electric circuit, digital system to analyze electricity
quantity, induced electromotive force (EMF), faraday’s law, magnetic field and magnetic
flux, equivalent circuit; principle and structure of the generator; for the evolution of

learners, the results of each case study are regularly assessed and practiced

141162009  STUUINRDINAINY 3(2-2-5)
Energy Simulation System
wé’ﬂmiﬁugmmamsaamuu N59NWUUTEUUNEIU A15INa09dn UN1Tal
FEUUNAIIU ANSHAIUILUUTIADINNANAAIERS LLazmmi’Lﬁymé’uL?{mﬁ’umuﬁ:}ma%
waslusunsunaufinmesldlun15oenuuy wazs1anIssUUNE 9y



34

Fundamental of drawing; design of energy system; energy system
simulation; mathematical model development and basic knowledge about computer and

related drawing programs

141162010  UIANTIUNANIUDIRILY 2(0-4-2)

Smart Energy Innovation
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Mstuledouuinnssnguinng sunuuuinnssumdsnudeeies

Meaning, importance and benefits of smart energy innovation; scientific
method and scientific process; scientific creativity; innovation and smart energy innovation
process, development of smart energy innovation ideas; driving innovation for innovators;

smart energy innovation model

141162011  STUUALAUNAINIUY 3(2-2-5)

Energy Storage System
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Basic principles of electrochemistry; batteries and materials for batteries,
battery energy storage system (BESS); hydrogen energy and storage; solar and wind hybrid
system; pumped storage system; for the evolution of learners, the results of each case

study are regularly assessed and practiced

141162012  YUUWAATEASHINTUNAIIUNALNY 3(2-2-5)

Thermodynamic for Renewable Energy
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Basic concepts of thermodynamics, heat and the zero law of
thermodynamics; ideal gas kinetic theory of gases; first law of thermodynamics, pressure,

temperature of gases; properties of matter and entropy; second law of thermodynamics;
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thermodynamic processes and cycles application of thermodynamic; performing
thermodynamic experiments for renewable energy
341162013  WAKUKEIRITINGUAENITUZENA 6(3-6-9)
Solar Energy and Applications
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The potential and situation of using solar energy in Thailand and other
countries theory; principle of energy production from solar energy; different types of solar
receivers; applications of solar energy for power generation in the form of electricity and
heat for power generation and cooling; composition and characteristics of solar cells;
programs for designing of solar power generation systems; installation, supervision, and
maintenance of solar power generation systems; case studies of projects or activities
related to solar power generation systems; practical skills training on installing and

connecting various forms of solar power generation systems

341162014 L*‘lg'ilaLwﬁa%amaummiﬂszqnﬁ 6(3-6-9)

Biomass Fuel and Applications

Al ugrunalulad daurauardanin dneainvesuna sndssudiuia
nswUsanIndan Aansdandinuuegdunsd eulsduaznisaivaueuleyd nsvdnieniuea
n15Useyndldianiueadimiugnainnsundsu nsyesaaealsduniguuulisandiau
fradanan tulefwa nswlndifama mswnlnddemdavas nmsw il owndsuds
nsMIvANNaTEIINNSwng nsUssendldndndamanniseninddmsvananssy

Fundamentals of biomass and biotechnology; potential of biomass energy
sources; pretreatment of materials; microbial bioenergy sciences; enzymes and enzyme
regulation; ethanol fermentation; ethanol application for energy industries; anaerobic
decomposition of organic matter; biogas; biodiesel; biomass combustion; liquid fuels
combustion; solid fuels combustion; pollution control from combustion; application of

combustion products for industries
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141163021  N15IANITNAIUKAZULEUY 3(2-2-5)

Energy Management and Policy

ANUAIAYVRINEINY USHauaudesntsndsuludagdu wwiliundenu
Tuewian M3fnwignsmanindanusedund Jyniditeudestunslindsanu ulove
LLazmﬁﬂmiwﬁﬂmuﬁﬁﬁmﬁaaﬂima%’gmaﬂizLwﬂlwﬂLLazﬂiszﬁéu 9 ANIATIVUATIZANITLY
wiau edesdlensraiaililunmslinnzindinu ndsnuiivsendald wagnansuuvunisasmu
WAlANITANUSUIUNSITNE 19U U19TFIUIZVUNITIANITNENIU (1ISO50001) N5ANEUNT
Y90UnIAN15LY puABIEUUNAANE 1Y NTEIANYIAIUAITTANITNAIY wagnTlninue
nsInnsndsulugauUsznauns

Importance of energy; current energy demand; energy trends in the future;
national energy strategy study; problems related to energy consumption; energy policies
and management issued by the government of Thailand and other countries; energy
consumption analysis; measuring instruments for energy analysis; energy savings and RO
techniques to reduce energy consumption; energy management system standard
(ISO50001); application for permission to connect to the power generation system; energy

management case studies, and training in energy management skills in the workplace

141163022  msaysndnaluluaInsuazlseugnamngsy 3(2-2-5)
Energy Conservation in Buildings and Industry
anwaznsidndsnuluoinsgunsalldndeanunazainudeanislong ey
Tuo1A1s msihanudunarszuuusuemiassuuliuazuasainalueians a1sesausou
VYDIDIAT WAZAITANUANUTDUNIUNTOUBIANT BNWaENITITNE9IULATNITUTENTANE Y
Tuszuusne 1 Tugeanvnssy szuuyhaanadu nsiiaufouisndvunldlnl sufuse
WNesLHARS NTINNITAITEVDITTUY mama%ﬂizaw%quq Al deundmaden ng e
wagdermuadiuniseydnendsnulueimsuaglssnugnamnsy nsdAnwiAeifunisii
wmsnseysnenasnuluanIulseneuns wasnsininweujuinisdaviuasaniiuniseysny
nasuluIm kel nugRaImINg Y

Characteristics of energy using in buildings; power equipment and power
demand in buildings; refrigeration and air conditioning systems; electrical and lighting
systems in buildings; heat load of buildings and heat transfer through the building frame;
characteristics of energy consumption and energy saving in various systems of industries;
cooling system, waste heat recovery; power factor; improvement system load management;
high efficiency motor; alternative fuels using; conservation laws and regulations in buildings
and Industries; case studies on energy conservation measures in the workplace, and skill
training for preparing and implementing energy conservation in buildings and industrial
plants
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141163023  LATUFAEASWAIIU 3(2-2-5)

Energy Economics

NANAITLATHFAIERNTNENIY N15TAATINTNINT dnwazgUatAlazaUniu
VRIAUAINSINUBTAAIT 9 NFNN1TILATIENAUN UKAENANDULNUIULATINITATUNG 19U
nsAngnsdIuan yar1dagdu szeghaAuu n1sUsBlui)InsTInvemaniusing e
NSAWIUAUNUARDATNINTAIN NTATIUAUYUMTHEANGIU NTINUNUNANIY N1TAYU
LaznN139ANIsAINAIUlRIzay TeadunsdlvesUssivalng nsd@nwiauiasugeans
LLazﬂﬂﬂgjﬁlaLﬁ‘EJ’JquUﬂ’]i’J’NLLN‘L!LLaBmﬁLﬂiwﬁiﬂiﬂﬂ’]iﬁ’mwﬁﬂﬂ’m

Principles of energy economics resource; allocation demand and supply;
characteristics of various energy products; principles of cost-benefit analysis in energy
projects; discount rate, calculation present value, payback period, life cycle assessment
of energy products, life cycle costing, levelized cost of energy, planning Investment and
management of energy trade appropriately, focusing on the case in Thailand; case studies

in energy economics and practice on energy project planning and analysis

1%

141163024  gsnNANASULALUYIAUNU 3(2-2-5)

Energy Business and Cost Accounting

NaNN1T JULUULAZUTELANYDITINIA TUNFIIUNAWNY ANTNUIAG BY
LLﬁ%ﬂ’J’]ﬂJL?{EN ﬂ%ﬂﬁﬁiNGLUﬂ’]iU%M’]i Wﬁl’]‘ﬁlLLa3ﬂi%U?Uﬂ’]iiUﬂ?i‘U%‘W’]i@ﬂﬂsﬂi N1997UUA
UspLanduny FununIswan duruaud e duugiuianssy nsliesgdanuduiug
yaerunu Usunanarils wagnslddunuiiensdndula nsdl@nwiAanissundanu
waginUURnsaLiugsiandanuiazn1sdnindayd

Principles, forms and types of renewable energy business; environment and
risk; administrative ethics functions and processes in organization management; cost
classification cost of production, work order cost, activity base cost, cost relationship
analysis, volume and profit, and using cost of for decision making; case study of the energy

industry and practice in energy business and accounting

141163025 s U8UVUAMTUNAUNAUNY 1(0-2-1)
Research Methodology for Renewable Energy
ANMUNNIETAUTEALALATLUINN8UIN15ITY UTELANUAENTEUIUNTTITY

n1sduAudeya n1siruadanl diwdsuazanuigiu sedeviside add nsiesien

N159AUTIBLATN1TARaTY N1TWWeUATLATY NSWEUTIBUNITITY AT EUUNAIY

M9IYINTT WATATENMTITELRNIEN AL ATIIIUTINYDILN TR
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Definitions, objectives and goals of research; research types and processes;
data searching; problem determination, variables and hypotheses, research methodology,
statistics, analysis, discussion and conclusions; research proposal; report writing;
manuscript writing; research techniques and specific research methods, and ethics of

researchers

141163026  AUNUIFIMTUNANIUNALNY 1(0-2-1)

Seminar for Renewable Energy Technology

NITUIUNITANTUNUITE NITAUATIUNAIIN IUTTE AIUNINTUINIIFINTT
AAgTomINEsunaLIUIINLIEIng 9 e LauslareAungegslivnna muisnng
MINIMans ﬁgﬂiugﬂLLUUﬂWH’]lV]EJLLﬁ%ﬂWU’]{)JQﬂQU

Research process; surveying and searching articles; research papers,
academic progress related to renewable energy from various sources for presentation and

discussion, according to the scientific method in Thai and English

141163027  N15IVULRWIENNERTUNANIUNALNY 3(0-6-3)
Specialized Research for Renewable Energy
UAURNITAIUNTZUIUNITITENINTNGIAIAAT A TUNTITUNALNY TLATIEN

9AUTY waraTUNaNISANYIIREY AMVNUNAINNIEIRINITIINLITY
Practice according to the scientific research process in renewable energy;

analyzing, discussing, and summarizing research results; prepare manuscript based on the

research
(2) Aveniasn 24 AU
141161007  NIWYININAWURBLAITUUTTUNAIU 3(3-0-6)

Energy Resources and Conversion of Energy

melaTininenandsussiuiug sEAuUinIA seAulsEnea wazseaulan
N15ETIALNINIANEAMNAIIY 0ATLIAENTWUTFUNSINUANUUATHNS 9 19U W91
WEIUAN NEIULETeTAg Tauaa YT u-uas ﬂéﬁ'uumaQWi WAETINTINNA 19U
W&runinedes wazuramdnudy y

Analysis of energy resources of the local, regional, national and global
levels; exploration and determination of energy potential; technologies for transforming
energy from various sources, such as hydropower, wind power, solar power, biomass, tidal

power, ocean waves, biogas, nuclear energy and other energy sources
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141161008  Wuwdsauluiesdiu 3(3-0-6)
Local Energy Plants
FNEANLALANINULING DUVDINNA AT NS s uT inunzay T5n15uEn

waztymlunisudningAvluiosiu nszuiunisdandsnuaniiy nsiasgidmasay

ndis Tneiufisfidutngiudniuienueauazlulefiva ldun So Sudwends Uidiitu
aya wazlilado

Potential and suitable environment of energy plant production area;
methodology and problems in raw material production in community; energy plant
resource process; energy plant analysis, which emphasize on raw material crops for
ethanol and biodiesel, such as sugarcane, cassava, oil palm, physic nut and fast-growing

trees

141162015  ls3alWiduaa 3(2-2-5)

Biomass Power Plant

unilsslwi@iuna Usstanweslsslidindouna szuumalulagniswdaliili
Fauna nszvaunswasviilulsslwidna Yselesiveslseuindama aarunsalvesdaym
Lsalni 19 2utavesUseinalneg guassaveaniswauinga1udinlalulssinalneg
wumnanisuiledgmfinainlsdafindrutavesUsemelne n1sdanislsaluindauaa
lassnsysannismsseusiumsviaululsadiidug

Biomass power plant introduction; types of biomass power plants; biomass
power generation technology system; power generation process in biomass power plant;
benefits of biomass power plants; situation of problems of biomass power plants in
Thailand; obstacles of biomass energy development in Thailand; guidelines for solving
problems caused by biomass power plants in Thailand; biomass power plant

management; project to integrate learning with working in biomass power plants

141162016  walulagdeugunlni 3(2-2-5)
Electric Vehicle Technology
a v 4 6 (1 a o 1
FTaun1snsidenusud il n1sesnuuvetugudlnii walulagdvsy
lassasisuasd udrudmdniuivess ueud bl wuaees ssuudssalain wazssuy
N15INIsNasUd MU ueud i Besguiaznsnaaeuugudliin nsdiRnwigueus
Idhdmsuldluanudunmsfne waglnUfuRnisnisusenouudiu waznisanwUaseueus

T
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The evolution of electric vehicles electric automotive design technologies
for lightweight structures and parts of electric vehicles, batteries, electric charging systems
and energy management systems for electric vehicles; standards and testing of electric

vehicles and assembly operations and modification of electric vehicles

141162017  wasuNALUETe I 3(3-0-6)
Modern Renewable Energy
nsimuazIngnsadelrdlunisudandsnuainndsnunaunuguiuusig 9

AnuAInmsnalulagnisuds nsldau nsamu wagnsAmdnunuienaianisdsis

nasunaunulusuam
Development and modern technology in energy production from various

forms of renewable energy; advances in production technology, utilization, investment

and energy trading, including future renewable energy exploration techniques

141162018  WAULAZNANTENUADRIWINADS 3(3-0-6)
Energy and Environmental Impact
mNufFundany wazdsndon anumsaifuiusvesndsnuuazduindon
annmzlandou ASUBATAA AaIRASUEY NMTUsTIduNaNITIUAwIRdaL (NMEAIN TN
AauAn Mslduselovivesywd uazamnndin) Msuszifiunansznudsuindonvedlasinis
punasululssimalneg

Knowledge of energy and environment; situation and the relationship
between energy and environment, global warming, carbon credit, carbon market and
environmental impact assessment (physical, biological, human use, and quality of life);

environmental impact assessment of energy projects in Thailand

141162019  MSRAIUINANUYNYY 3(2-2-5)
Community Energy Development
pdnmadostudmiunsdanmandsnugusy nsdauasivioya nmsld

wasnuluyuwy nsusziiudngainanundsnunaunulugusy malulagwdaunauny

Awnzaudmiugueu milessidymiundanulardundeuyusu Msdariuaundan

VIYUYU NMTATNMTFEUS IUYLTUMENTEUIUNTINNTSEUS N1sUsEENAnanUSYLAsYgna

woioslumsinnsndsnuuazdsndenluguvy nsddnuinisldimaluladndanunauny

Tunswannyuey uasflnuioRnmsfndaelulaindsnunaunlugm
Principles of energy management at the community level; survey and data;

collection on energy utilization in the community; potential assessment of renewable

energy in communities; suitable renewable energy technology for communities; analysis
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of community energy and environmental issues; local energy planning; application of the
sufficiency economics philosophy to energy and environmental management; case study
about the renewable energy technology using in community development, and practicing

in the renewable energy technology installations

141162020 N15E319LLUUIAIUN IUNATUL AT AINTUNAITUNALNY 3(2-2-5)

Nanotechnology Modeling for Renewable Energy
FTauin1svesingimansuilukazunlumalulad daglassasieszavuily
a aa A oA a a s v ° A o Y
seidyuitHan1eduliios nMslsulusinsuAsuiiaesas1uudasmeulumalulagd1unsu
PUATUNRINUN ALY

Evolution of nanoscience and nanotechnology, nanostructured materials,
using the finite difference method and computer programs in the modeling of

nanotechnologies for renewable energy

141163028  wAlulaguNUTUEINTUNENIUY 3(2-2-5)
Membrane Technology for Energy
M9ATEUNTLANNTNAALHUNLLUTURBIATlAf g 9 WoTnguizasddiu

NIUENULAFLAZAINTIUATUNIINEANAIY miﬂizQHWﬂ%LMNLUiuﬁWﬂ%JUﬂWiLLEJﬂLLﬁlﬂLLazayﬂ’]ﬂ

wiluFnmieldlunssuiunmsudnitemas Tnednsanadnsluusasnsddnuviuazufoinns

ogsseidoaiiensimungisou

The preparation and production of membrane by various technic for gas
separation and energy production; application of membrane for gas separation and nano-
particle in the process of fuel production; for the evolution of learners; the results of each

case study are regularly assessed and practiced

141163029  walulagnasuay 3(2-2-5)

Wind Energy Technology

Fawurnsnslindsnuainay nmsiAauazmsiedeufivesan maasuuuas
vosnmdnuazrase MAluLLILIURY 1TeTEddnen T NuaL FefuauLardiulsEneu
LHUINIALAYNTTLINKAIATINNUT BINIANAMANSITDIL STUUNARNEIIUANLUUHALHATY
uagnaliengiiasugananild osfudmiuindatsiuaundalidn nsdAnwinisiiese
dnanmlunsiadeszuunasliimdanuay uasflnufoRnsindessuundsliimdanua

The evolution of wind power; theory of wind energy transformation;
formation and movement changes in air; characteristics along the vertical axis wind energy

potential analysis; wind turbines and components, air pan and thickness distribution; an
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introduction to aerodynamics integrated wind power generation system; analyze the basic

economics of installing wind turbines to generate electricity

141163030  walulaBwdssuth 3(2-2-5)

Hydro Energy Technology

gnning1vesn Tamnnsnslduselovdanndsui vénnswdsugy
nFu nEuAdy wazndsmutituhag nMsdssundmdseuh wasnsussdiudnenm
n&aui siinuaresdusznauvestssliiindanuihwalug suiadn uars suuguiindu
ﬂ'ﬁaaﬂLL‘U‘U‘WWQGSIJ'TLJ’QJﬁ’JﬂﬁiMIiﬂIWWWWéJNWUﬁé’l‘UUWQLgﬂ ﬂ?i@@ﬂLLUUﬁﬂﬁuﬁ;W%{LL@ﬂ%u
LLazﬁu‘ﬁaémsUszqmﬁ‘wé’ﬂmmfﬂﬁ’m%’mzwquﬁﬂumﬂ \NHATNTTUNTUTELIUNANTENY
meuAuandenuardiauuarnsinsziiasegenanileiy dmsuinsdlselindsnu
nsdlfnunsleszidnenmlunsfindessuundalnih wdsnud wadindfiRinsfindeseun
wanli gt

Hydrology of water; history of utilization of hydro energy; fundamentals of
hydro energy conversion; hydro energy technology; wave energy and tidal energy; site
survey of a hydroelectric source and evaluation of hydroelectricity; the components of
macro hydro power plants, micro hydro power plants, and water-circulating pumping
systems power plants; the design of micro hydro power plant engineering; the design of
reaction and impulse turbines; hydro energy applications for agriculture water pumping
systems; environmental and social impact assessment of hydro power plants; preliminary

economic analysis for hydroelectric power plant installation

141163031 wé’amumaLWluLﬁm;mmuaza'mmé'au 3(2-2-5)
Renewable Energy for Community and Environment
AMNSINVBINANTENULAZNITIUE BULUAIAN TN UINE DUIINNTZUIUAISHAR

wagn1s a9 ﬂ;’jﬁ%mﬁaunizaﬂl,l,azamaﬂaﬂ%’au NITUIUMTHAALAZAITUUTFUNG Y

nauuivnzaufuyuey mstneluladndanululflugusy msdansveadedilinoliiia

NANTENURDAILINE DY NOVUIYNE Y LLﬁ%ﬂ{]MNW&%QLL’Jﬂéj’e}M NIAUANYIATINITANUNS 191U

nauvuLadsndoulugury wasiindinuznisianusuiuguey
Overview of impacts and environmental changes from production

processes and energy consumption, greenhouse reaction and global warming; suitable
method of renewable energy production and processing for community; implementation
of energy technology in communities; waste management, which does not have an impact
on the environment, related laws about energy and environment; case study of renewable
energy and community environment projects, and practice skills in working with the

community
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141163032  N15AANLALNITRUAIMTUTININAINIUNALNY 3(2-2-5)
Marketing and Finance for Renewable Energy Business
LWIAMLAANITIANITNNAITAAIN NITIATILLBNMEANIINITIAINEMTUTINA

WA UNALNY LLNQQIQLLazwqaﬂﬁNN:U%Iﬂﬂ Uszlnnvasnaln nsnvuanaInllinuneduiu

5377 SIMBAUALALEIAIUINMIFUNTINUNALYIL YBULIAUNUW uagntfivesensi&y

Tugshandsen nannsdostulunisdnassiunu waenifivesdionisiiulusshandany

nénnatowiulumsinassiuny msdevdunuanifielflunssidunsvesssia myleei

LAENTITINUNUNITEY N15HATANTLATINITAMU #AIANITHRY IATIAT19N19N1TTU ANYDINU

wevraiiuduna wazn15u3n15AULE sen1an1sidu nsdAnwd1unisnalnuarn1siiy

LAgHNTINYENITIATIENAAIAEIMTUTININSIUNALNY
Marketing management concept, market opportunity; analysis for

renewable energy; business motivation and consumer behavior; market type determining;

the target market for the distribution business and the renewable energy service business;
scope, roles and responsibilities of finance department in energy business; basic principles
for allocating funds; financing for the operation of the business; financial analysis and
planning; consideration of investment projects; financial markets, financial structure, cost
of capital, dividend policy, and financial risk management; marketing and finance case

studies, and market analysis practice skills for renewable energy businesses

141163033  Janaaauazn1sUssendldnudIung iy 3(2-2-5)

Smart Materials and Applications

AMUNNIBVDITANRAIALATTEUURAN YilAvesianaaln langandi3usng
Wil nlndledidnnin wedwesaain nismseudanaainvidanig o Taqaeulndn
MsTUTIies Yanaaadmiunsldnufundanu sudidnmsedng wazdus

Definition of smart materials and systems; types of smart materials shape;
piezoelectric ceramics; smart polymer; preparation of smart materials; composite material;

self-assembly smart materials in energy applications and in electronics and others

141163034  NISNEINSAANUABINISNAINULAZFADANRIY 3(3-0-6)
Energy Demand Forcasting and Energy Statistics
lAsas1auaz JUMUUYRIANAaNGIUYlaf1e 9 N13e5uIen1slindanuaInngy
r;:ﬂfé’fwé’wwulff]wé’ﬂ NN903UNBLALNNTIILFIIUTBINE I UR AL FENTNsaBRLAzAdAfERS
Iumimaaumqwﬁmmmwgmam{ﬁa«ﬁu ATNSEIMSUNITILATIZIAIINA BINTITWA I

N1IAINAZILAIILABINITNENIUAILTINTLATUFIR
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Structure and format of the various types of energy balance; sectoral
accounting of energy consumption by the major energy consuming sectors; accounting
and assembling of traditional energy; basic econometric method; methodology for

demand analysis; econometric energy demand forecasting

141163035  MsAaANINIAANAEIMIUTIRINA Y 3(3-0-6)
Marketing Communication for Energy Business
AnudIALarosAUsEnauveInIsdeals nsivuanaiadinng A osdle

Tumsdeansmanandmiugsandanu mslidossulmiuazeesilatl nagndnisdearsnmsnan

FAINTNAFDULAZNITUTTLIUNS
The importance and elements of communication targeting; market

determination, and marketing communication tools for energy businesses online and

offline; media marketing communication strategy, including testing and evaluation

141163036  N153ANTSUHAZUSZIAUIASINITNASIU 3(3-0-6)

Energy Project Management and Appraisal

A1TIANISLATINIG ATTUIUNISILATIEY NATANITINLHY LazdninlaTInIg
NN 191U 113 nwTiasieiaudulile nansuununIATEgAIEns voIlATINIg
1157 HBUAINTATINITAITNAINUANITIINY N15ATUANATITIIY N15TANITAIUAUAN
LAZANULE BINTIAIUIUR NS LVDIlASINISAIUNGIIU A15R5I9UsTIT U A sInd ey
Y2IlATINITAMUNSNY NIFUSIISLATINITATUNS T

Project management functions; project analysis, project planning and
development techniques; project economic evaluation, implementation, scheduling and

cost control; quality and risk management; financial calculations of the energy project;

environmental assessment of the energy project; energy project management

3) ngudviEnUszaunITalIvIIN 8 wgin

141163037  NSLASUNEARNIRNEIETMIUNANIUNAUNY 2 (180)
Preparation of Co-operative Education for Renewable Energy
TANANTIUATUUAIIUNT DUV LTHUNDUBBNANAIANYY ATUNTITINAT

nsUSuUf nsdeans uaginuefUAn1s dnvazuasleniavesnisusznaue1dn n1swamL

Audnwuryanainganiuindn nsliduinunisaiunulager Iw mewauiyadnaiw

AIRAUIDITN NS sUIANNIBETATIIY nveAITdNATEAl MRYEA1TVN9IUL N15end ula

nsUsziliunues taznsmuat g lua s UAUNRINUNALNY
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Organize student preparation activities before vocational training;
positioning, adaptation, communication and operational skills; characteristics and career
opportunities; development of personal characteristics for professional meaning; job and
career counseling; personality development; career development; interviewing skills;
writing job application letter; working skills; decision-making; self-assessment, and setting

goals for working in renewable energy field

141164038  AWNIANYIAINTUNAITUNAUNY 6(600)
Co-operative Education for Renewable Energy
AU URNuasMuniIsnunasy MesTIamine wasnaensuly 1 AAnsing
TngliSumniiureuanurIviae
Training with external government, enterprise section, and private

organizations for one semester, under the permission from the university

6.5 nguAIv /eI lunangasiniUageulvinangnsou
g tunangasilalenialiinAnwiarviignd uanunsadensswdusiedan
doniasla

6.6 N15I8UlAUNULENR 518997 LaZNITAMNZLTIUTINNIAINYIaY

szyunsisulauntirensa Tduluaiudevdu seleunseuseniavasumingnds
YA YEA
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7. NSTUUNTIANSITEUS
7.1 STUUNISIANISANEN
7.1.1 szuumsdamsanelundngns

szuuniInie lag 1 dn1s@nernveeantdu 2 A1ANISANEIUNA
1 pAnsEnwUNR Tszegnainisanwilidasnin 15 dUas

7.1.2 msdamsAnenaggiau

{aid]
7.1.3 msWisufgsrdenaluszuuninim

TAdulumudetsdu seifeu Wisussmavesnninendesvsdnasal
7.1.4 Juanlunisaiiunisiseunisaau

AASEUN 1 Wweulquigy - ineuiueeu
= A = a 44 o e
ALY 2 ROUNGAINIEY - LABUNUANTUS

7.2 ¥ANMSINNTIITIUS

NANNITTANITLT U VBINANG AT Efwa”ﬂmiﬁi’mmiﬁaufﬁlLﬁuﬂiﬁamﬁua”wé’fzy
(Learner centered) Lfuunuimdndnuilunisuamamianuiuienisaiiannnussienuies
(Knowledge construction and self-directed learning) w2838 n157inainnaie Tnglanie
N3y Uayrnannisiinufdalunuisanu aaudsenaunis wennti Sarmualsiin@nei
nsavAuuazuaIteyanuilagltinaluladansauna msldnsdifinen msefusengudee
nsefvnsluduiou nsldaniunisel wavnsinufoReswiosu fURdundinunauny
nsfinufoRnsldlusunsudrasdlunisiinu saianinivszaunsailunsdeusivldly
MsadsasAnauuinngs WewaminwensSuilumaduduitRnusundsnunauny
HAANITATUNG U KAz UTENOUNITAMUNGNIURAENASIUNAWNY 1A8A1TTANITITEUT
Yomanans Avannisdnfey il

1) n159An1515ug S anadns n5i58uT (Outcome based learning: OBE) 4 a1y
NNERNLUUNTIANSISEUIUULEBUNGU (Backward design)

2)n153Aan15i5us wuudaus iy (Participatory learning) T U d 1 us o oriu
uagsadsuandon WuliinAnwindeziToudainnissaunaununsifoud nsdaanssu
wagisnisiFoud mavssdunaninifoud Welidunsseuiifanamine wasiduidves
NNSUIOL NI

3) N133aNIsseuUNsaeulaen1saslaujuRase (Leaming by doing) 91nn1sANU U
Tumiigau aa1udsenaunts aren1sasieyfJUAnignues UURnMTInseideya Jnsien
anunsaiasadioldlunsdndule sy wAtym wazyiudgenuy wumsiSeuifidndnm
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fn1siFgugTududuiiy fauni1svinlaseu/auide/lasenis (Project based leaming)
mensseusiaelityvnlugiu (Problem based learning)

4) Fan1sBsunsasulnglinszuiumsidodudumilweanszuiunsiieus (Research
based leaming) WislinAnwilanazdvinuzluns@nwmennd wethlugnsudledam
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Language Thought and Communication
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Language and Communication, relation between
languages with ideas and communication, listening
and reading skills, idea organization, idea conclusion,
expressing ideas for communication for both speaking
and writing, Thai use through songs, plays and folk
tale
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Thai for Communication Thai for Communication e
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Significance of Thai language as communication tools, practice
of language in daily life use in listening, speaking, reading and
wiiting,

communication, conducting informative presentation, giving

use of language in formal and information
opinion, suggestion and rational ariticism, study of problem
conditions and its solutions of language used in daily life, realizing

ethics and awareness of Thai society
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Summarizing the main points from what is
heard or read or watched; positive
communication on various occasions; use of
the Thai language in communicating with
people in an organization, with mass public,
and through media; critical reading and
thinking as well as writing from literature
and other intellectual

sources media;

development from literature; being well

mannered in listening, speaking, reading and
writing; academic writing; designing and
presentation activities to promote the use of

Thai language in communication
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Thai for Careers
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Practicing and developing Thai language used in
listening, speaking, reading and writing in order to
communicate effectively in accordance with the
rules; both for daily life and career as well as
presenting, providing knowledge, analyzing opinion,
and suggesting through process of academic research
effectively and be able to use in various situations

which is beneficial to the career and daily life
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English for Fun
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English usage for daily communication, English
sound  systems, vocabularies and  greeting
expressions, self-introduction and introducing others,
basic information inquiries, giving opinions, feeling

expression, class presentation
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English Usage for Social Network
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Simple English writing in social media, giving queries
and answers in English, online chatting, giving opinions

in English, writing and replying email in English

gALAN
Fuldelie
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English for Communication and Learning
Development
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Development of English communication skills,
listening, speaking, reading and writing in daily life of
various situations such as greeting; leave-taking, self-
introduction and others, requesting, offering help,
giving suggestion, describing people, objects and
places, inquiring and information giving, talking on
telephone and expressing opinion; development of
skills in using tools and resources for communicative
study such as dictionary, article and newspaper and

information technology for communication
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English for Communication 1
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Practices of English listening, speaking, reading, and
writing for daily communication; focusing on basic
vocabulary and expressions relating to working
performance and career fields, studying on customs
and traditions of English speaking countries including

appropriate social etiquette
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English for Communication 1
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suuaznoumauiefudeyavesyana an
f9w09 n1slaneauduld uluaniunisalsialy
n1seenuuukazdauefanssuduaiunsly
avendanguiitenisioanst
How to learn and

use English to

communicate  effectively; listening and

responding in familiar situations in daily life;

using basic sentences to express needs

effectively; being able to introduce and

explain about oneself and others, and things;
interacting with others in regular situations;
activities  to

designing and presentation

YFuuse
el
83U
ADSUNY
83U
WAz
wefn
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promote the use of English in communication
1
5100109 mmé’anqmﬁ‘anw?iama 2 2(1-2-3) | 151002052 nwwé’anqwﬁamsﬁami 2 YFuuse
English for Communication 2 3(2-2-5) S9e
N1snLAERmLINITA Ne 81U waTlTUNIWIBING Y English for Communication 2 3783
Tneldan1unisaiasefiaonndostvanudvdniiiendes | nisindeansnmudenguluaniunisaliany | meduie
sudanmstiniinuenisinliensiuiymussdadulaly | nsldussleafiugrudiofearsdsennudesnts | mein
FnUsediu waen15UsENauoITIN lwieiidugusssu msils nsye nseulay | uasdnou
Practice and development of listening, speaking, miL“ﬁsummauLf‘?lmﬁ’u%agau‘%aamuﬂﬁaﬂu nuwhn
reading and writing English through real situations in | Tiosfuuazdsny miWﬂﬂIﬁmﬂULLaxaﬁﬂi’]EJLﬁIEJ’Jﬁ"U
related careers, practice of thinking skills, problem ﬁlﬁLLﬁmayam L?yaﬂiﬂ meqﬂﬁiufiuavﬂﬂu
solving analyzing and decision making skills for daily miaammuﬁﬁmﬁimLﬂ%mwﬂﬂ’fﬂwmé’aﬂqmﬁa
life and future career MsAeans 2
Practicing using English in specific situations;
using basic sentences to express specific
needs effectively; listening, speaking, reading,
and writing interactively about information or
situations in one’s area and society; interactive
speaking and discussing the environment,
stories, and social events; designing and
presentation activities to promote the use of
English in communication 2
5100113 faviulanmaluladuasie 3(3-0-6) 1aif] gALAN
Technology and Media Literacy 187997
Msdwinviuteyainans nsiiniude nsfivinsu
wialuladansaunauaznisioans nsdndeuazyszifiu
Foya n1slddeyauazdnnisle msiiasizvide nnsld
w3nslodoansie q lunsudnde nslddednueeulay
BENYNABINUNY VY UAZATETTINNAUNALULAE
Information literacy, media literacy, [T and
communication literacy, information access and
evaluation, information use and manageability, media
analysis, simple tools usage for media production,
social media use under law controls and ethics in
technology
5100104 MsWmUNTINEENITHAKAZNSTBUA BT INg Taifi gALaN
3(3-0-6) 3187397

Developments of Thai Speaking and
Writing Skills
NITWAUINNBENITNALATAITITEU NITNALAY
a ' $ o & &
madsululenianie q Memdunenisuazliidunisnis
AnwiAuadn AuFannisilaasniseuaindenie q
iauermen1sualarn1silyulagAdeiinusTTuLag
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7UFITY LLazmsaJwwiums?iamimﬁmszﬁmsmuaz
NS
Developments of speaking and writing skills,
speaking and writing for both formal and informal
occasion, research, knowledge from listening and
reading from various media, presenting with
presentation and writing with ethics and moral
realization, communication manners,  criticizing
speaking and writing
5100110 MIRAILITINEENITERE1SATE8INgY aid] gnidn
3(3-0-6) 31873%7
English Communication Skills Development
nsilsuaznaldmouluaniunisalfiiA sadesiy
F3aUse1Tu n1serunarideudeninuvuindu
wazUseleafiilaseadslidudon
Listening and speaking in daily-life situations, short
message reading and writing, non-complicated
sentence reading and writing
5100111 AMwIuiensaoss 3(3-0-6) | 151002059 mwnIuiiionsdoans  2(1-2-3) | UFuuss
Chinese for Communication Chinese for Communication el
nseenidesszuuiiudu nannsideudnusiu ddwi | 35n15iFeuiuaznisdeansaiviueged | sein
lnsal fuitugiu nsfnmeuaznisaumundesduly | Usednsaim nasie wazniayaldnovluy | doduie
FinUszaniu anrunsaiiduesludiausesiiu mslivselen | 516
Pin-in  pronunciation, principles of Chinese ﬁugwmﬁaﬁamiﬁﬂmméfmmiﬁL{]ugﬂﬁﬁm wAZIIUIY
alphabets, vocabularies, basic Chinese grammars, | N135WUEUI LLasa%‘maLﬁ'mfﬁ“uﬁ’uamawﬁu NUIBAR
greetings and basic daily-life conversation ﬂ1imuLLasmauﬁwmmﬁ'mﬁ’usﬁ'a%amamﬂﬂa
anuiazdswes nslineuiugduluaniunissl
Wl n1sepnuuukariauefanTsudLaTy
msldnuFuiienisdoans
How to learn and wuse Chinese to
communicate  effectively; listening and
responding in familiar situations in daily life;
using basic sentences to express needs
effectively; being able to introduce and
explain about oneself and others, and things;
interacting with others in regular situations;
designing and presentation activities to
promote the use of Chinese in communication
5100112 mwwmqﬁamsﬁami 3(3-0-6) | 151001050 nwmmgtﬁamiﬁami 2(1-2-3) | USuuss
Melayu for Communication Malay for Communication S9el
nsldmwwangiilonisdeansludiauszdnfu mdwi | 38nsi5euduarmsdeansnivinaigegiedl | 516
hgnsalfuiiugiu msinmeuaznisaunundesduly | Uszdngaim nasws waznisnalanauly | Medue
FinUszaniu anumsaiiduasludiauszdriu mslivselon | 5199m




130

ANGATLAYN (WNsANI1Y 2561) nangnsuiuuss (wnsAnsny 2566) NUBLR
Melayu useage for communication in daily life, ﬁjugﬁmﬁla?{aaﬁﬁammﬁaqmsﬁl,flugﬂﬁiim wazdIuIU
vocabularies, basic Melayu grammars, greetings and miLLu%‘lﬁLLa$a§UWEJLﬁ'EJ?ﬁJUf§T’JLaﬂLLawﬁu whefn
basic daily-life conversation ﬂ'1iamLLazma‘uﬁ'}mmﬁ'mﬁ’usﬁagamammﬂa
anuit dswes nsldmeududduluaniunisal
U mseenuuLaztaueinITuANaS NS
T¥awmangiilonisdoans
How to learn and wuse English to
communicate  effectively; listening and
responding in familiar situations in daily life;
using basic sentences to express needs
effectively; being able to introduce and
explain about oneself and others, and things;
interacting with others in regular situations;
designing and presentation activities to
promote the use of Malay language in
communication
5100116 a&f Auf Jev 3(3-0-6) laidd gnLan
Well-being 83U
nslgingrmansmalulagludinussd1iu nansznu
nnsiinemaniuazinaluladeoduindoy 013
warAMAIMILAYUINIT BIMTIANIELTA N1581URAN
Tasunnis arwdiFessndowiu ayulnslng ayulwsdy
N1TAUAAVAIN NYUUIBANATEINUSLAA N1TaTI9LETY
AUNINNBUATHVNINAR
Science and technology use in daily life, effects of
using science and technology on environment, foods
and nutrition, dietetics, nutrition information reading,
basic drug information, Thai herbs, herbs with health,
consumer protection laws, promoting physical and
mental health
5100117 IngnAransludInuszaniu 3(3-0-6) Taidl BALAN
Science in Daily Life 83U

WA UraIna U wase i nsudanseuali
935t ludu aunsalludn ndnnisviauves
wiadldliiuszinnsing 9 ndsnulunismsedin seuu
Msvhauvesefoardng o vesywd Wiugnasu asied 7
19lud7a Usgd1du nmslddseloviangfunsdlu
9AAIMNTINBINIT N1TIANITHANTANIINITNYATUAY
andusigaamnssulagldruiou by a1siaised
Ussafasiuaznsuing

Energy and its sources, electric energy and
electricity generation, electric circuits in houses and
electrical equipment, principles of electrical devices,

energy for living, human organ systems, heredity,
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chemical use in daily life, using microorganism in food
industries, agricultural and industrial production
management with heat, cold, radiochemical,

packaging and storage

pd )}

5100114 waluladasaumaiionsinaua  3(3-0-6) Tl RIGh
Information Technology for Presentation 83U
arwifosiuiotumaluladarsauna n1sdnde
warni19lddaya 380 siddsarsauine nagns
NMTAUAU NTILATIERLasduATIERaNTaUINA Lay
nsauaasaumAlugUuLUUANg 9
Introduction to information technology, data access
and use, accessing information methods, searching
strategies, analyzing and synthesizing information,

presenting information in various forms

gALAN

pmid )

5100115 walulagansaumaludinuszandu 3(3-0-6) Tai
Information Technology in Daily Life 83U
arwdidestuioaturouiinnes waluladasauna
nsUszgnARNiamesluTInUszdnTu n1suszgndaas
A3 NMEngLazassEUsTalunsldssuvansaume
ANUUADASUUDITEUUENTAULNA
Introduction to computer, information technology,
computer application in daily life, data warehouse
application, laws and ethics in using information

system and security system

gALAN

it}

5100118 AiAA1ER3IWIINU5ZTI1IY 3(3-0-6) Tl
Mathematics in Daily Life 83U
NANNITUAZNTEUIUNITAN MSlmaNa AdlnA1ans
nsduieatunenis n1swide U¥su-918 ne az
affdoary ilensuszgndldludinyszsiu
Principle and thinking process; giving reasons;
financial mathematics and interest, hire-purchase;
accounting, tax and fundamental statistics to apply in
daily life

gALAN

it}

5100119 AI5U3NITINY 1(0-2-2) Tl
Body Exercise 83U
waNSUSNSIIN1e Nsiiniinee wazsmedadoedy
9IS eNeLiionsiasuasandi eusazdau
AMULTINTY AUBANELVDITINY uazNs
NAFDUANTIONINAIYAULDY N15LEDNNITOONAIAINTY
waznadeniaufiiiioguam nistithlatinfn
Principles of body management, skill practice and

basic technique of body management to gaining

muscle, body flexibility and physical fitness self-
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check, exercise selection and playing sports for

healthiness, sportsmanship

2(1-2-3)
Quality of Life

5100120 NSARNNIWAILIAMATNAGIN

Sports  for the
Development

ng AN 1138 JURUUKAEITN1IIANTISUYatunm
UszLanaig 9 anuagisnaideniwiliimunzauiu
fnenneaudazyana nénUfUalunisiauiwiiold
Ainuselenigeansiasnanie esunl wazdeay n1sdeeriy
nMswaiuanmsiduiwiuaznsdguneruiaidosdy
nstvinweauin nsiLIAuNAMTInlaenstauRN
wavn1saviaui wdodluiesdu WAUIYATNAINLAY
wsuasanig madugih

Rules, regulations, etiquette, form and methods of
sports competition, principles and how to choose
sports for individual potential, conduct of principles
for playing sports at maximum benefits to body,
emotion and society, injury prevention from sports
and basic first aid, utilizing sports skill and developing
life quality with and traditional

sports games,

personality development promoting leadership

gALAN
787397

5100121 AaRsNsETMIRUNSWAILTIY 3(3-0-6)
King’s Philosophy for Local Development

ANAATNIZIIBINUNITIANITA TUNITLABATNTIN
\sugha Auandon wazaniuAne nénudvgiasugia
wolies 1Asan1snszs1vaniif ondnuAuioy Aves
Uszrvu msauniidsdu uaznisusegndldmans
wszsrwlunsWamYR Ay

King’s philosophy for agricultural management,
economies, environment and education; sufficiency
economy philosophy, royal projects for the better
living of people, sustainable development, applying
the King’s philosophy for community development

a

151001046 Araaswszs1vuazgidayailng
3(2-2-5)
The King’s Philosophy and Thai
Wisdom
maninszvnaznidyywiosiulne 3533

DAl

AUNITHAIN12E19898Y N1SUSMITTANITANNTD

a

AN mmwmﬂwm%adqﬁf]mmﬁﬁam
lne Snanvalvegddynyiviesd ulneluay
Jandavrsuauniald n1siiunua1ve9AY
nanraneneIRusTINLarUsEinalves Il
Viaadulny mmimwmiﬁﬂwLLmﬂmiwﬁ 21
Uy uaswganeiiies nuflnl uazgidUayan
vissdulnetiteseseansianyusuLardin
King’s Philosophy and Thai Local Wisdom
Way of life and sustainable development,
management according to the principles of
self-sufficiency, the diversity of Thai local
wisdom, Identity of local wisdom in three
southern border provinces, the appreciation of
the value of cultural diversity and traditions of
Thai local wisdom, the integration of 21 st-

century skills, the principles of self-sufficiency,

YFuuse
e
83U
AD5UY
83U
WAz
wiwha
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new theories and Thai local wisdom to

advance community and social development

5100122 F¥omsd Tvomnesae 3(3-0-6)
Introduction of Ethics and Wealth

nswauinwenIsiseus Wile wWiuauA11033n
Fapu uavdewindeu dnswauiaueafiomsmuegnad
anuguuazaguiugduls nisiauainanusssuuas
930593m msliifendouldu nsusmsdanmsuaznng
A1 MIUTMININeNTUYE Madenn1saau widnnis
Usgnougsaad oadu N137LATIEN
ANTMIINdeuN1gINA N13URTRALNIRY §3Rveaulal
MsraAkarNNSAeans

Development of learning, understanding and
valuing lives, society and environment; self-
development for happy living and getting along well
with people, promoting ethics and moral; care for
others, leadership management, human resource
management, investment channel, principles of basic
business, analyzing business environment, accounting
and financing, online business, marketing and

communication

Laig]

gALAN
787397

5100123 AIUIAIULAIAY 3(3-0-6)
Beauty of Life

v '

ANUFNugRgInUNYweduius nsdilanuesas
wWlagdu s3sumAvesuywd nsiamuIyadnain
wsemdnu ndnnswaLdosiu vdnmsyatiiauesed
Uszay g dinazmiud 6 nismuiauly
MIYhUNguUAzYLAN uarineenslidie
Introductions to human relation, self-understanding
and understanding others, human nature, personality
developments, social etiquette, principles of basic
speaking, principles of oral presentation in front of
meeting, status of good leadership and followership,
self-developments for groups work and teamwork,

living skills

YALEN
9%

5100124 Anglanndng 2(1-2-3)
Step to the World

ATTAURILNG 491U 1158 1UUTENIAS VAL AT
nsnsenuuunestluadaseu nsleuasuuieainsau
Wiodwdiieatnsau wasnsileudsziadiui n1sida
wnedledunwaliy n1sdunivalnu nsneuiunas
n1suiasnisduniwainisaunuimalnsdng fnwelu
ﬂ’lﬂ%ﬂ%ﬂ’m’lim‘ﬂLLaziE’lLﬁEJﬂuﬂ’linﬂ MA@

YNLaN
9%
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ilon1sufoRnunaznsdearsludiiinanu nstiudinans
YJuaau nsduinn1suseya wagnisduaue n1s
Uiusudngdann nsufifaulunisvihen mavhemdu
i wagn1siInansIsae

Job seeking sources, reading jobs announcement,
filling out application form, writing letters or email for
job application, writing resume, appointment for job
interview, interviewing, interview acceptance and
rejection, telephone conversation, etiquette in tone
of speaking, vocabularies and expressions for work

practice and

5100125 AINIIIVDIFIN 3(3-0-6)
Truth of Life

ANUNNNEVDITIN N13AseTInludenn Yagduriulan
Inerarans hazinaluladaisauna n15uILen
ANNTIManAnAausIINlUUsEyndlunmswiUgviuas
WUy Fauasdeny NsTRUIAMEITHITEETTY
aumdn eausssy FindidduRquuardenuidduinam
n1siseug lanfiruluudig 9 Malesiziveduazteide
vaslansimuusiazesns eazldssnuammenuaiauay
AMUNNEY8TInd gna ssduiioau I uny e i
auysas suhluganuasuauuesiinuasdeny

Meaning of life, living in today society with science
and information technology, applying truth and
religious in problem solving and intellectual
developing, life and society, moral and ethics
development based on religious precepts, peaceful
life and society, different worldview perception,
advantages and disadvantages analyzing  of
worldviews in order to find out truth and meaning of
life to be a perfect human being and leading to a

peaceful life and society

gALAN
9%

5100126 NMSWAUIAY 2(2-0-4)
Self Development

nannisuaresrlsznaunasnaulade voangAnssy
‘ZJENlI‘LgHETG’]‘Ll ASTUIUNTTLAA LASHAILIAU AITWHAIUN
aftyayn AuaaInIseITualazasesTIN N1sUosiu
WAZNNIINNITANATEA NTaT1aNyweduiusN1IIeY
Wity wagnisuimseanudaues

Principles, elements, as well as factors of human
behavior, emergence process and self- development,
emotional intelligence and ethics development,
prevention and stress managing, human relations

creating, teamwork and conflict managing

gNLAN
779%1
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5100127 guwssnwiiiedin 3(3-0-6)
Aesthetics for Life

AINNUIEYDIAd UNT eAIEanTITIAY AnAY
quniearansidanganssulaed vy N15TI%UN
Founna19luAIanT NIIAINIIN AN d1A YB3
nsfuiiuanudunivesmansvig nsiiu nslagu
waznisiad eulmy gvimufal Aavs AnAaduas
NSLERS m'mszlzumaumiL%'Elufw?aqmﬂ'wmﬂmii"ﬁﬂ
AR uABLazid g ATNeud ¢ 1 ol ldunde
UsraumsaivesanumudansqurEen

Meanings of mental and behavioral aesthetics,
classifying  differences in  science of beauty,
importance and backgrounds of visual, hearing and
movement perception towards visual arts, arts, music
arts and performance through perception process of
value, recognition, familiarity which lead to
appreciation and obtaining experiences of aesthetic

appreciation

Laigl

yALAN
9%

5100128 Aauazimusssulng 2(1-2-3)
Life and Thai Culture

ndnvainaday Sausssuvioshu uwazimusssulng
AMUEIA YVOINU YT UNUS 55UV IAVOIUYYE
A5EUIUNINIATNGT N3ad1ednanonsae iieadns
AUFUNUT T2V Y AAALAZYUTY NITHRIUIAY
dienudrmiluiauaznisiauy nstudnsssuun
Tlun1sandudisuagnisusenauen

Social identity, local and Thai culture, significance
of human relations, human nature, psychological
process, public consciousness creation in order to
build interpersonal relationship and community, self-
development for the advance in life and career,

religious principles application to life and career

yALEN
7391

5100129 WYIMUSTTUNUTURNN 3(3-0-6)
Multiculture and Peace

AIUNUNE ANEIA Y UTZLANTDITWUSIIU
NIZUIUNITIUNITAT 1A ITD AIULANA 1IN
TAUTITULALNITEBUTUAIIULANA 1IN TRUTITY
LLuaﬁmﬁugmL?{mﬁuﬁuamwLLasmmamuﬁ’uﬁ Ugym
anudandsludiaulnenazdiaulan nsuidgymaag
Faugalauduiis uasAanssuniadenud odaasy
duinm TAnans1suzuariuilaveunednunyiausssy
nsegsauiiludsauuuudszrsules wumnenisiiving

a

ng

fa\l)

gNLAN
779%1
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Meanings, significance and types of culture, process
of building understanding, cultural difference and its
acceptance, basic concepts of peace and
reconciliation, problems and conflict of Thai and
World society, resolving conflict with peace, social
activity for peace promotion, public consciousness
and responsibility towards multiculture society, living
together in democratic society, right prevention

guidelines

5100130 WinuzFIniiladen 3(3-0-6)
Life Skill for Society

inwra1un1IAALATYNILUUDIATIN NSANASI9ETIA
msUduiiluanssuit 21 anudlaludanumyanssu
nsdeansansauma nsi3ouFordn madouidnugge
T8 n1vadenualunuewaznI MU g s 5N
uaznsiBeuinanPiaiionsianniiddu

Holistic problem-solving skills, creative thinking,
adaptation in  the 21st century, multiculture
understanding, information communication, career
learning, elder society learning, building self-valued
and public conscious development, life-long learning

for sustainable development

gALAN
7879%1

5100131 depufiin 3(3-0-6)
Socialization

anuduius seninauyud fudswandesludenulng
dernedeu wazdnulan nsualaniAdal Ysingnisal
53507 TidawarenisiuAsuulasvesdanuludiusing
anssnd Tansssu wsugia uazmaidios

Relationships ~ between human beings and
environment in Thai society, ASEAN and world
societies, globalization and natural phenomenon
impacting on the changing of society in various
dimensions including tradition, culture, economics

and political affairs

yALEN
9%

5100132 AguvisueaufY 3(3-0-6)
Teachings of King Rama 9
Amioaeuldsriuinidnag nsengesng n1siFoud
gnswasundas Aamdnvesnisiioud msfnwnaon
Fin agyelvel Inenan ulhiinailes
Teachings of King Rama 9 for teachers profession,
praising teachers, learning to changes, four pillars of
learning, life-long  learning, modern  teachers,

volunteering, civil duties

gALAN
9%
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5100133 3dlne 3ddu 3(3-0-6)
Thai and Local Ways
ﬁugwui’wuﬁiiuﬁu?ﬁ%‘?m;mumaLmuiﬁ TAIUETTY
yuwuiesiu Sadnuaiviounuld 1y SamssseIms
FausTIuNTuAINY f1Usediiy Sausssusdunie

adda

030 Usenadl wazAule wazdsdsnedssaniinain

a

iy wiosdumeuauld In¥Invesfrulumeuauls

Y] oo
o

wazdnlinsdifnwisouiniwenslugvuviosiu
Fundamentals of culture with lifestyle of southern
border, local community culture and southern border
identity: food , dress, local textiles and language;
traditions and belief, created things from southern-
border folk wisdom, people lifestyle in southern
border, case studies of learning resores in local

community

Laigl

yALAN
9%

5100134 gUsznaun1siue’d 3(3-0-6)
Young Entrepreneurs

anudunitazdnvaraud1Ayve sLunLAsugia
witey wlguieninsguazienyululvalAsygianiay
Bnsziniansduguszneunislunasvgiafiay
LLmﬁmLLawqﬂyﬁmiLﬂué’ﬂizﬂaumi msueamlenialu
madufusenounis nmsuszdiuanundululdmegsie
LLu’JV]Nﬂ’]ifﬁlﬂ(;;j\iﬁjﬁfﬂ MIINUHUNNTRUAIUY ARG
n3UsMITEld Tede n1seew waznsevi n1sldisy
28191M1 AN TUNTAMUUTLANA 9 LWIRAKATNIS
wisumunseudmsunisiluguszneunislugafda
naUszleviivnend A3usTTuLazAmINSURATOUsodIAN
LLazﬂgwmaﬁﬁm%ﬁ

Background and significance of special economic
zone, government and private policy special
economic zone, analysis of guidelines for becoming
entrepreneurship in special economic zone, concepts
and theory of entrepreneurship, seeking for
opportunity to become entrepreneurship, evaluation
of business probability, forming business guideline,
personal financial planning, income management;
expenses, savings and debts, spending money for
investment, concept and preparation for becoming
entrepreneurship in digital era, tax benefit, ethics and

social responsibility, and related laws

gALAN
7391

5100135 IngrAnansiioriodu 3(3-0-6)
Science for Community

A3 ANENARY MeIneeans wazmalulad vinve

N19TNYIAIEAST LANARNIITNYIAIEAS T5 NN
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Ingmans uaznsussgndliingrmansifieniswamn
Vioshu
Knowledge, scientific and technological
significance, scientific skills, aptitude to science,
scientific process, scientific application for community

development science for Community

JEtY

151002061 3ANTaIAL 2(1-2-3)
Social Engineer
ANMINERaE TN YT ddueiainsdeny
\n3esfloimnsdeny WnwgnisiSouilumnissy
7 21 nsrususalouted 1un1IAN©
nsUssgnaldeansnszsiv winnssu glidyan
V0afu WagnIzUIUNIMAMNTdInL YIuINIg
osdnufiteudtlamauies vy uazvioady
skills

engineer, social engineer tools, 21 st Century

Meaning and essential of social
Learning Skills, his Majesty the King's policy on
education, application of the King's Philosophy
innovations  local wisdoms and  social
engineering process, integrate knowledges to
solve problems for themselves communities

and localities

9%
Tyl

151002060 ARYUINSIAUIHIAYIBUAUAIATH
Anen 2(1-2-3)
Folklore in Southern Border
Provinces Studies
nslgasaRvuIneluns@nedaningnauau
melduariuilngifies UssSamans nienans
\sugAa Aauimusssy Ussind unawiouiien
mMseenuUURINsINAuaS a1 S TaY e uaY
melduariuilndidedneisnsmenfivwiven
Use of folklore methods to study geography,
economy, arts and culture, traditions, and
attractions of southern border provinces and
related area; economy; designing and
presentation activities to promote stories tale
of southern border provinces and related area

studied through folklore methods

9%
Tyl

151001047 AMAMNIIAUAZAIUNIEGN
3 (2-2-5)
Quality of life and Well-being
WUIAA NENNITVBINITHAIUIAUAINT T0
WAEAIUHIANANUNE NEITUAIAUT UTUYN

%1
Tyl
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wWiswganawies I5n1smeadneimansuazainy
9399039770 NITUIAMAISTTUTIRLAZAUNT UE
MITnwIFuNUsA N TN 1 v A vy e
waruywdAvuazd windeu n1sUfUARY
NANSITUVBIAIEUT NITTANITAINAY AAININ
wagauLaIen MsuFtAnsiienisilqunmia
vinunasdeaniiinisidsuulas n15eenuuY
AanssuduasunisiIanIsAMNIMITaLaT A
NIEn

Concepts and principles of developing the
quality of life and well-being according to
principles  of religions, the Sufficiency
Economy Philosophy, scientific method and
the truth of life; appreciation of beauty in
nature and human art; creating a relationship
between humans and environment; practicing
oneself according to the principles of religion
; happiness, love and stress management and
practicing for health in a Changing Society;
designing and presentation activities to
promote well-being and happiness

management

151002063 3aU3n15iW on1sWaLIT 3 auaz
GEGH 2(1-2-3)
Service Mind for Life and Social
Development
AUNNIYLAZAITUEIA YUDITAUT NS
nsidauinadtensiaundiauazdenululan
wisnsdsuudas nsiesuaiinudnuusLas
yAdnAMel13auTnis n1sinvAuALag
usnsmelaludeangeds nsundymnisuins
W on1siududiauaznsiaundeaned 198
AunnlurnIssedl 21 n1seenuuUAanssy
duadSudnonaionsimuFinuasdn
Meaning and importance of service mind;
having a service mind for self and social
development in a world full of changes;
enhancement of service-minded character
and personality; the practice of doing good
with a service mind in an aging society; solving
quality service problems for self and social
development in the 21st century; designing
and presentation volunteer activities for self

and social development

9%
Tyl
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151002064 MIRAUIAUBILATEIANLUUEBY
2(1-2-3)
Self and Social Sustainable
Development
nsuiulssnunmdiauyed nelddnanin
Y9953 UUTLIATNY1U091aNN1TAOUAUD
mWm"%ﬁusz]guﬁyugmsuaaﬂﬁwwuﬁamiaﬂ
f]zgmmmmm]mmuﬂ"@ﬁu FEUULATHNALUY
fefu sruudmuuudsiu svuulinmidwindey
wuudsBu MseenuuULARLaLeRINTsHANESY
MINALNAL Az AL US By
Improving the human quality of life under
the potential of global ecology; meeting the
basic needs of people or sustainable reducing
poverty; sustainable economy; sustainable
social system; sustainable environmental
ecology; designing and presentation activities
to promote self-development and sustainable
society

77971
Tyl

151002065 US9Y1AU5NUAZAIIUIUVD Y
el 2(1-2-3)
Philosophy of Love and Beauty
of Life
AURLNBYRIUTTYITNIUNAANS o USagynsn
nriusanuazaziuan A1udn Tunisifous
MssnAues fBunazduinden munaesdin
lupseuasnardiaunIsoonuUUNITWA T gYun
nsdanisanusni el uauA1ANE IUAL
ﬂ’J'lllﬂo'WLgﬁl A199RNLUULAZUILEUDAINTTY
A9a3UN1500NLULUTANTIUNITIANITAIININ
WlaliiuAnuA1 ANugULaEAIALSY
Meaning of love philosophy in different
dimensions; eastern and western  love
philosophy; love in learning; love of oneself,
others, and environment; the beauty of life in
family and society; designing solutions to a
problem; managing love to increase value,
happiness, and success; designing and
presentation activities that promote designing
of innovation and love management to

increase value, happiness, and success

7391
Tyl
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151001048 arnudunaiiaslnenasnaiios
Tan 3 (2-2-5)
Thai and Global Citizenship

naansndndrdaanduuyyd anAweseu
narnuatsludiaulazinwe snineTausssy
wandauwaraitud elududainuaz i
Useysulaelugruenadodlnewaswailioalan
winf AU ageu n1siAIsHANS IS AN
wazn)NANIYeIFIAN N1IANATEIENTIETAINYDS
wawlloslneuaznaidioslan wafnssuuazade
Uszandulae nisfidiusiunedenuiagnienis
Wosedelinsugyia nstesiunismaiauay
Usgngidiveu anudunadiosiduudwesive
WATWIWYA miﬁ%mimﬁwLLax%mmﬁﬁmzL'ﬁa
dapu nTeentuukazdduefInITNALAT Y
anuunadieslnanaznaiioslan

Respecting human dignity; the value of
social diversity and Intercultural skills;
principle and belief in peace and democracy
as a Thai citizen; responsibilities and
respecting rights, freedom, and social rules;
protection of rights and freedom of Thai
citizens and citizens of the world; democratic
behavior and values; «critical social and
political ~ participation; Thai and global
citizenship, respectful and public mind for
society; designing and presentation activities
to promote Thai citizenship and global

citizenship

77971
Tyl

151002066 ngwmaqiﬁmﬁ'aéﬂiznaumi
2(1-2-3)
Business Law for Entrepreneurs
uﬁﬂﬂgumnsﬁalﬂ 93IANTTINT ﬂgmmaﬁ
L?{m‘*ﬁadﬁumiﬂ’m@mqiﬁa Usgaianguneu s
wagwalvgIncedRnssudygn Wil wazienune
Fya npyanedendnuseiu dude ngrane
Weafunsdaaiunisasmu msduaseiuilag
nstestunisidilaiidusssy nguanewieatunis
Wyuw‘,ﬁﬁ]mnl,azmiizﬁu%aﬂwmqiﬁa
Principle of general laws; business
organizations; laws related to business control;
civil and commercial code of justice; laws on
credits guarantee; laws on investment

promotion;  consumer  protection  and

779%1
Tyl
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prevention of unfair trade; laws on business

rehabilitation and resolving business disputes

151002053 Mu1dangeian1swauIenIn
3(2-2-5)
English for Professional Developmen
nsfndlanazniseui earandalai sy
1399317 WA n15al wuaAneig q Adesmuly
s msldsuenaisuazlseiilasgaiile
nsastasiy n1sideudwauiien1suszaiuay
nsldimaluladiiduniwsengulunisviieu
n1595U"¢ UizaumiiﬁLLazQOiiﬁ AUHY
mmwi’mazmﬂﬁmawa msedueifeatunig
Aniulazuaunisang q lunsiau nsdey
FIEIURNANITVIULAZNITUNFUDNAINUTIN
TannsaesueRaiuALARTLLATUALNNS

$i9 9

Listening and reading practice to
comprehend stories, events, and concepts
encountered during work; writing documents
and curriculum vitae, CVs, for job applications;
writing  emails  for  coordination;  using
technology in English at work; describing
experiences and events, dreams, hopes, and
reasons; explaining one’s opinions and plans
at work; writing performance reports and

presentation

7879%1
Tyl

151001054 fRviadMsuTIn 3(2-2-5)
Digitalization for Life

ArwiitugruAsatumeluladansaunauay
A397a WsunsumeuRunesuazuoUndinduiie
A9YN9U NMISNYIANYaRANY snanvallay
Joyadiudilulanesulal n153n nsiiamiae
wazauduegiiamsAdna nssuileduss
anAunstaneaulal n1suimsdanisteyalu
Tanesulad n1sdasusssulunisldinalulad
asauLALazAIva

Basic knowledge of information and digital
technology, = computer  programs  and
applications used at work; securing online
identity and privacy; screen time and digital
wellbeing; dealing with cyber threats;
managing online information, ethics of using

information and digital technology

9%
Tyl
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151002055 %ann1saIukaznIslisualneg
2(1-2-3)
Principles of reading and writing
Thai Word
yiauazutnfivesilng, ndninasiniseuuas
madoudilne, Jadeivilinnseuuarnadeu
Alneianain, n1sineukazloualneni
ngunaginianiwtng, nsinileuniwilne,
nseanuuUlasINIshazAanssudaiunsldan
Inglunmsyanaznsideu
Types and functions of Thai words; rules for
reading and writing Thai words; factors causing
mistakes in reading and writing Thai words;
practice reading and writing Thai words
according to Thai grammar rules; Thai writing
practice; designing projects and activities to
promote use of Thai words in speaking and

writing

77971
Tyl

151002056 nwInetiewamu Ty
2(1-2-3)
Thai for Wisdom Development
aunsgamneniwluinuensie n1sya
msenu wagn1sdeu msfindinuenisdeasiiie
msnawdeyg nstdarwinglunisuarsm
Anuslameaueaniseuulanulanisey
Wodansnzinnuiuaznisasuainy n1sile
N159IULAZNITANDENNIITUYIA NITODNLUY
wariiauefanssuduaiunisnaLaznIsley
auauadla
Linguistic aesthetics in listening, speaking,
reading, and writing; communication skills
practice for intellectual development; Thai
language use for self-learning; reading
comprehension and reading to synthesize and
summarize; listening, reading, and critical
thinking; practice in communicating, speaking
and creative writing skills; designing and
presentation activities to promote Thai
speaking and writing according to their

interests

9%
Tyl
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151002057 ﬁmusyﬁmn'aﬁzuniiuuaz?ia
asieTnal 2(1-2-3)
Wisdom through Literature and
Modern Media
A laluauAIgunIenINIINITINNTTY
ward oasfelvyd n1sWe n1seuAndiAsien
daasieviuazUssid ua INa9IUas 19a35A
NIssanssuLardedis q nsidexledantieml
Ao wavAUEDIINITIUNTIY wazdesng 9
nslden Usslea domuenssanou Tmsuay
AT Uy onUd 1 A5 T 8 ULT AT 19ATIA
N1990NLUUkArUILAUDA AN TINALAI AT LY
My nitewautaya
Understanding of aesthetic values of
literature and modern media; listening,
reading, analyzing, synthesis and evaluating
creative  literature and media; linking
worldviews, values, and beliefs together from
creative literature and various media; the use
of words, sentences, punctuation, rhetoric
phases and paragraph in writing; creative
writing; writing study report; designing and
presentation activities to promote the use of

language for intellectual development

77971
Tyl

151002058 Awrewiutilensaeans 2(1-2-3)
Arabic for Communication

Fnsi3euiuaznisdoasniwemiveiedl
Usgd@nfain nisWanaznisnaldaneuly
anunsaiiduesludinuszdriu nslivselon
flugruedoasiisanudosnisdifugussay
nswuzaresuneLA sadudaleanayyu
nsanuuazaeudauA sfudeyavesyana
anuiazdswes nslineuiugduluaniunissl
‘VQIJ’J‘l“U N1799ALUULAZUNLEUBNINTTUAILETY
mﬂ%’mmam%’uLﬁami%ams

How to learn and wuse Arabic to
communicate  effectively; listening and
responding in familiar situations in daily life;
using basic sentences to express needs
effectively; being able to introduce and
explain about oneself and others, and things;
interacting with others in regular situations;
designing and presentation activities to

promote the use of Arabic in communication

779%1
Tyl
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151002062 Aauzn1sdasiugg 2(1-2-3)
Art of Self-Defense

AN vNnY N Isdsunazauyselevivag
Aaugnistosiuia ndnnisned dTudl ugu
nstestudufiewnungunmiuussds Aads
luniseeddesdud n1sdesiudiainnisgnein
Feludnuasag 9 N1999NLUUAINTTUA LAY
mstestudauileiaungunmuuuedsy

Purposes, rules, and benefits of self-
defense; basic martial arts; self-defense for
holistic health development; self-defense
martial arts; self-defense from various forms of
abuse; designing activities to promote self-

defense for holistic health development

77971
Tyl

2. BUINIVIANL lsitfaandn 84 wuaenn

2. RNINIYUING lidfoundn 90 wunein
141161003 ARAATEASANASUNAI9IY
3(2-2-5)
Mathematics for Energy

FTUUTIUIUDTY Anuduiusuazendu adle
waganusaiosvesileituaysiug nsuszynd
HAR 1Ty RS wazUT WS wasudninud
laUma lnedinsianadnslunrasnsdAnwnay
UftRnsesseloaiiensianngidou

Real
functions, limits and continuity of functions,
the

differentiation and integral and L'Hospital's

numbers  systems, relations and

derivative and its  applications,
rule. For the evolution of learners, the results
of each case study are regularly assessed and

practiced

Tyl

4116101 Ingrarans wmalulad uazuaandans
3(2-2-5)

Science Technology and Calculus in

walulagwasunawny

Renewable Energy Technology

FEUUMUIBLAUT UIUNI9TNEIAIENT UIIuaL
MILAA BUT 1IAUAZTEUUOYNIA 41U NEITULAE
Tuwdia AduLazuas ANLFeuLAYNYYNIgUNAmAnT
vaslnaibosdu lnsasrsesnon Wussiadl Usuaans
duius voumad ansazany aunawndl nIa-tud wIduv3d
wazdaluiana waziaddswindey 39l 33n arsiaives
a9lid3n waduanidoifeunueddy stugmans naln
a3 fmuIns AN resdiidin lassaiiauas

gNLAN
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wifvesivnardnd Suaineuasngingsy vnwes
flafdunaznsl Adauazauseiies oyRusuaznis
Uszynd sunusyosuazn1TUsEens USusuazns
Uszynd aun1sidaeunug nsussgndunandawas
TUsinsuAoufAesTaNALLlaBNa I UNALNY

System unit and quantities of science, force and
motion, mass and particle system, work, energy and
momentum, waves and optics, heat and the law of

of fluid; Atomic
stoichiometry,

introduction
bonds,

solution, chemistry equilibrium, acid-base, organic

thermodynamic,

structure, chemical liquid,

chemistry and biomolecule, environmental
chemistry; organism, chemistry of life, cell and tissue,
metabolism, genetics, evolutionary mechanisms,
biodiversity, structure and function of plant and
animal, ecology and behavior; vector, functions and
graphs, limits and continuity, derivatives and their
applications, partial-derivative and their applications,
integrals and their applications, differential equations,
applied calculus and computer program in renewable

energy technology

4116103 Fawdsnulutiasiy 3(2-2-5)
Energy Plant Resource in locality
V‘TﬂEJﬂ’l'WLLﬁSﬁﬂ’]WLL'JﬂéJE]lI"UENLL‘VIﬁIQﬁ\Ig(ﬂﬁL‘Mll']%ﬁll
F8n1swdnnasdgnlunisudndnnduluiesiu
NIZUIUNITHAANAINUIINAY N1TIATIZRAINANIUIIN
iy InehuiividuingAudmiuieniuea uazlulofisa
Fundon fuduevds Undunhifu ayd waslilag
Potential and suitable environment production
area, Methodology and problems in raw material
production in community, Energy plant resource
process, Energy plant analysis; which emphasize on
crops which are the raw materials for ethanol and
biodiesel such as sugarcane, cassava, oil palm, physic

nut and fast growing trees

141161008 Rewdauluriosiu 3(3-0-6)
Local Energy Plants
?’QiJﬂEJﬂ'WWLLa%ﬁﬂ'ﬁNLL?@%@QJWENLLM@IQD\@WW‘U
wd Ui mngay 33n1sude wasdynnlunis
nanTngAuluviosiu nsguIuNINEANEIIUIIN
fig MstieTgsiandanuanielaeiuiienidu
TogRvdmsuieniueasaslulefiwa laun dos
fuddgnds Unduthiu ays uazlilng
Potential and suitable environment of
energy plant production area, methodology
and problems in raw material production in
community, energy plant resource process,
energy plant analysis; which emphasize on
crops, which are the raw materials for ethanol
and biodiesel such as sugarcane, cassava, oil

palm, physic nut and fast-growing trees

UFuuse

4116104 fugnugaainemandsnudaug
2(2-0-4)
Fundamental Microbiology of Biomas Energy

AT W UIULA 83U AT T vinveeadunie

a

NITMUNMUIANY LUUNUBETY WUTNTINVRIYAUN

a

n151a3guardafeniinasnon131a3y N1IAIUANIAUN

Lud

YNLaN
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ﬂi%U'JUﬂ’]i‘&JIE]EJﬂa']EJW’N%’JM’]a wquT,aS VBN
AN miﬁm:ﬂ@muuaﬂamuﬁ

Introduction to microbial life forms; types of
microorganism; classification; metabolism; microbial
genetics; growth and growth factor; microbial control;
biodegradable of biomass; fermentation technology,

study excursion

4116105 UF VA n159 ugrug adaineiwd ey
Faua 1(0-3-0)
Fundamental Microbiology of Biomass
Energy Laboratory
Adiafudan : 4116103 Hugrugadainemiemdsauia
@
Co-requisite : 4116103 Fundamental Microbiology of
Biomass Energy
UjiRnsfiaenndostuidemsneiengadaine 1w
nslfiedesfleuargunsninmegadaingr manieneimis
Boade nandade mamnezidsntegdunds WHudu
weallalun1nwIn1gadinel n1sAIvaNgdunIduas
n13UszenaaunIgludiusig 9 19
WHNUTINN
A laboratory experiments pertaining to lecture
course covered in microbiology; topics include tools
and equipment in microbiology, media preparation,
sterilization, cultivation of microorganism, techniques
in microbiology, microbial control and applications in
bioenergy
4116106

gALaN

4116106 nadA1ansAnssUNIGNAlulad wa a1y
NALNY 3(2-2-5)
Mechanical Engineering in Renewable
Energy Technology
N13TLATIEY LIS duna AIULd eANIY
nsUssgndaunsaunafulaseainasialssdnsna
9AAuUE 029 auN15119LAd oull naransveslua
FAUAIAAT LATIAUNAAIERTVBIOUNIA TRnUTUNS
ANUHA ualou afigsnIMYBIAUAR ENVBNIULAY
WAIIIU N1TNTERNN TULUUN AIULE BETBIUIE
wagdiufinsuszgndfnamansimnssuuaglusunsy
ABUNILADI MIUNALUlAT NAIIUNALNY N15ANYN
@muuaﬂamu‘ﬁ
Force analysis, equilibrium, friction, application of
equilibrium equation with structure and machine,

center of gravity, equation of motion, fluid mechanics,

gNLAN
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kinetics and kinematics of particles, rigid bodies,

stiffness, virtual work, stability of equilibrium,
principles of work and energy, impingement, moment
of inertia of mass and area, applied of mechanical
engineering and computer program in renewable

energy technology; study excursion

4116209 n15UszENAABNN AT 19T UNAlUTAE
WA UNAUNY 3(2-2-5)
Computer Application for Renewable
Energy Tecnology
mslilusunsudidagunielusunsunismuadngnig
adaldlumandanunauny nsasalusunsuAuinm
AN 9 PINAUNITNNNSNIUNALNY Anw1ITAT19ATIN
wazd1aBIUTINGNITAAN 9 INAUNINNNAI LAY
TUTRATUMIHATNE 21NAUNITNIINFIUE U 9 19U
TUTHNTUNTTDNLUUNINGNY TUTUATUNITTI8D9IN
W99 Tsunsusunkay TUswnueaidu TUswnsuam
Towdon TUsunsulwiuau Tsunsy R ludu nsguaums
Awnsvidadeyavuinlugamsumaluladwdany
7AW
Uses computer application to solve statistical,
creating a program to calculate values from
renewable energy equations, learning how to create
graphs and simulating phenomena from energy
equations, using a program to seek for results from
other equations such as energy design, energy
simulation, MatLab, Origin, QTI plot, SciLab, R and so
forth, big data analytics for renewable energy

technology

yALAN

4116210 gauunwaA1aasd1usumalulagwasenu
3(3-0-6)
Renewable

AN
Thermodynamic  for

Energy Technology

wnAnfiuguAstumeslulauind npdeigudves
gauvmamand Aalugauad vquiaadvesing ngdod
wilsvesgaumarnans ANufy gamgivesine Anud
wagveseyna toulnsd ngdeiiassvesgummarans
nszuuMswIRuNaUld nszurunswlsiundulyla
Fpdnsvesanslud UssAnsnimvoaiadessuduaznis
Usggnd N15UTEENANENNITNIIQUNNAFIANT NS
NHNUNAUNY

Basic concept of thermodynamics, the zero law of

thermodynamics, ideal gas kinetic theory of gas, the

141162012 9UUNAAIEATHINTUNA 991U
3(2-2-5)
Thermodynamic for Renewable

nawnu

Energy

AnfiugIuvesgawamand anufeunas
natof qudvesguunamans Aelugauai
nufieavesing nteinilwesgavmanians
ANAY BN Uiy audAvesaisuas
oulnsd ngve aesvese uuwanans
nszulunIsuardginsvesguvnanans
N3UsEENANENN1INNgUVINAAIER TN
VAW UJURNINAaRINIQMMNARIanSEIMTU
NAIUNAUNY

UFuuse
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first law of thermodynamics, the temperature of gas
pressure; average speed of the particle entropy, the
second law of thermodynamics, the variable return;
variable  process irreversible, Carnot's cycle,
performance of Hainaut engine and applications,

application of thermodynamics in renewable energy

Basic concepts of thermodynamics, heat
and the zero law of thermodynamics ideal gas
first
thermodynamics, pressure, temperature of

kinetic theory of gases, law of

gases. Properties of matter and entropy.

Second law of thermodynamics.

Thermodynamic  processes and  cycles
application of thermodynamic principles in
renewable energy. Performing thermodynamic

experiments for renewable energy

4116211 Y UAn1saauunarransamsumalulag
WAITUNAUNY 1(0-3-0)
Thermodynamics Laboratory for

Renewable Energy Technology
Fw0sAUsIN ¢ 4101335 gaunnamansamiuimalulag
NN UNALNY
Co-requisite :4101335 Thermodynamic for Renewable
Energy Technology

nsvaaeuflfudulszans nsveefanuduves
yoeuds duuszand nsvenefmuuiung dulszans
NSUVYIYADIIVDIVDINAD ALNTALLDT LALONHIT o un
2991119 NMFTAUTNIAAILTOU N1TUIANLSOU NI1TINT
anufoulaifisuufinivuazUsy A3 nmueas ssud
nsUsEynAvdnMIsieIiy gauumaransmanalulad
NN UNALNY

Experiment in coefficient of expansion of the solid
line, volume expansion coefficient; expansion
coefficient of the liquid; presser, coefficient of gas,
measuring the amount of heat, thermal conductivity,
convection; the adiabatic gas and engine efficiency;
application of thermodynamics in renewable energy

technology

Laig]

yALAN

4116212 WAITUNAKNY 1 3(2-2-5)
Renewable Energy 1
an1un1saltagiusazuudliun s HRINIMIINE 1Y
NAUNU INALULAT LATAINTINVDILWBINGIIIUNALNY
ASIE Na I UNaunUY imalulagd wa s unaunu
Usznausie nd1uuasenfing ndieuay wawu
wasuaNNSoulAfan wasudedes Lagndiuan
PN NTIANITNAN Y miﬁﬂmgmuuaﬂamuﬁ
Current situations and trends in renewable energy
development, technology and an overview of

renewable energy sources, renewable energy,

renewable energy technological including solar, wind,

gNLAN
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hydro, geothermal, nuclear and biomass energy;

energy management; study excursion

ety

141161004 WAITUNALNY 3(2-2-5)
Renewable Energy

anrunisaldagvunazidliun1swauIngg
NHIUNAUNUNAIULAT LA AN IUVDIULAR S
NAWIUNAUNY N15UTEENATT NI UNARNY
A139ANITNAIU N1siANToundusnlelung
\A3 pkanUA BuALSOU ATTIRUNTTALAY
ﬂmﬁmﬁﬁ%?ﬂﬂﬂﬁﬂﬁwLLa%WNLﬂﬁ‘U@ﬂL%@LWﬁﬂﬂﬁ
VAABULAENISHAAT BLnEuds A uazAnY
AszUIUM SRl e A g T TunaLI
UTTNOUAIINANULENDITING NATUANNAINUY
1 wdumnudeuldian wdsnuaindanm
wagnauiluades

Current situation and trend of renewable
energy and

development  Technology

overview of renewable energy sources

renewable energy  applications  power
management heat recovery heat exchanger
Classification and physical and chemical
properties of fuels. testing and production of
solid, liquid and gaseous fuels; combustion
processes for fuels; Renewable energy
includes solar energy, wind energy, hydro
energy, geothermal energy. bio-energy and

nuclear energy

ELRIRTH

4116213 WAlWABIINIWNIINAIIUNAUNY  3(2-2-5)
Renewable Energy Biotechnology

NSITNTEUIUNTTNINTININHAANS 19 UNALNUINA
NINYINTEITUEA Wwaluladuaznszuiunisuusann
feIsNIMSTIANd LAlinasdiBveTiuIanenIsinens
wazgmamnssulidundsnudaniw Wewmdunauas
uRademas ndrudame ndsuaudeuainduna
Tnenszuiunsdunl Inlsladawasuiadindu n1swan
weanagoalagn1sudn widlesea Wlsdwa wiadinin
nasulelasiau ndndusinasglauaskansynuveng
HAR WAIITUATS 9 NIFUNAUBRAZIIBITUAIIUATINT
fumdaany msfnwigauenan Ui

Application of biotechnological techniques in
bioenergy production; conversion technologies and
processes by physical, chemical and biological
methods of biomass, agriculture and industrial waste

into bio-energy, liquid and gaseous fuels, Biomass

[Ety

ynLAN
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energy, biomass heat energy produced by
combustion, pyrolysis and gasification processes,
production of alcohols by fermentation, gasohol,
biodiesel, biogas, hydrogen energy, energy production
byproducts and impacts, presentation and report on

advancement in bioenergy; study excursion

a wva

4116214 Yjianamalulaganmmandenunaunu
1(0-3-0)
Renewable Energy Biotechnology
Laboratory
10IAUT N ¢ 4116205 wAlulad yanInnIana91u
NANU
Co-requisite: 4116205 Renewable Energy
Biotechnology
n1snaasad safunisldnszuaunisniedananly
ATNAANSITUNAUNUIINNTNEINTTITUYR nAlulad
WAZNITZUIUNITRUTANINAIBITAIINSENS Ladiuazdn
FWaesiwanenisinensiasanamnssulidundsau
T Womdsnauazuiad omas ndsudauas
WHIIUAIUTOUIN FanralasnITzUIUNITAUAIY
Tnlsla%a uwazufadfiedu nswdnueanssedlaeniswsin
uialegea lulediwa uiadinin wasaulalasiau
HARAT WaoylFLATNANTZENUVDINITNANNATIUA €
Application of biotechnological techniques in
bioenergy production; conversion technologies and
processes by physical, chemical and biological
methods of biomass, agriculture and industrial waste
into bio-energy, liquid and gaseous fuels, biomass
energy, biomass heat energy produced by
combustion, pyrolysis and gasification processes,
production of alcohols by fermentation, gasohol,
biodiesel, biogas, hydrogen energy, energy production
by products and impacts

gALaN

4116215 WAITUNALNY 2 3(2-2-5)
Renewable Energy 2

n1suAus eunavnn Y Iny seuis@anusing
AUANIUEAY @0IULAIBAUVDILNAT LaZUDIMNAINY
yaaunal n1siiAnusauanssuulduasainanavunly
sruvdunnudou auauaudeu unuuasailiinely
n159lATIN15918LA3 eekaniUd s uau S oukaz SEUY
a1513agulna MsAwINiasansidndsausauly
nszvaunsuanlagldinaluladiusnisTwunviauay

gALAN
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ﬂmauﬂ'ﬁmﬂmamwuawwmﬁ"uaﬂL*’ijal,waﬂ ANINAFBUY
warMsKARTaAITe Wian uasine szl
amFudoInas gunsaluazintesdumumelu mavinne
Snsnsmnlugd nsiesziidgundieannansznuse
Aauandey mﬁﬂixLﬁummlﬁElﬂfuaﬂqm’wmiimwé’amu
wazn1stdeenu ﬂg]wmawé'ﬂmuuaz?ﬂLL’mﬁam UIRNTNT
ﬁmiaﬂ anutasndslunisaduiu mﬁﬂmgmuuaﬂ
a0l

Heat recovery in gas to gas phases and gas to liquid
phases, heat recovery from lighting system, heat
pump, Insulator, investment and operating cost from
heat exchanger network and utility system,
calculation of energy consumption, co-consumption
and energy saving, Pinch technology and its
applications for co-energy consumption,
classifications of fuels, physical and chemical
characteristics; analysis of fuel composition; solis fuel,
liquid fuel, gaseous fuel and their productions,
combustion of fuel; combustion chamber; Internal
combustion engines, combustion rate prediction,
environmental-friendly combustion, Introduction to
risk assessment in chemical industries; preventative
and protective measures for industrial safety, energy
and environmental and safety related regulations;

occupational health and safety; study excursion

4116216 M3UJURMULAZANUUADANEATUNEII
1(0-3-0)

Workshop Practice and Energy Safety
wdnmsuaznsldiadesiionalulsany anuvasnasdely
nsldias esdouarTenisufuAaululsau in
UATRuiuglulssny Wy sueglu euda e
sla unds eud ounfawazluin 1Wudu nasiln
Uisanislulsany ndnnisidosduuazy§uanasly
w3 efleuasiadoadnsuineng 9 n1sAudusunisda
vou n19ud eu W an1sid euusanisusunda
nsfndusumialiiii ugumandsanu nsdnu
nann1sn1stesiuanugqide Anudasnioideszuy
NANN15TANITAIUNUABAS Y WAZNYUUIBATUADIIY

Uasnsiy

Principles and using tools machine in factory;
safety in the tools and regulation in factories; work
shop practice related to basic manufacturing process
such as filing, cutting, drill welding and gas welding.,

principles and practice of various tools and machines,

gALAN
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machining operation, arc welding, gas welding, bench
work, basic electrical operation of energy, study of
loss prevention principle, design, analysis, system
safety techniques, principles of safety management,
and safety laws

4116217 wAlUlaBN1TIANITNENY 3(2-2-5)
Energy Management Technology

AT AUILATNITITUHUNITTI NS 191U IU T8N A
aorunisalnaseu Jenn ununisuazuuiliunisly
waseruveslan aAudunus velasias1931A0
WATAIIUA BINITNA T UAULATETN VO IUTEINA
wiswgransuazaudululdluniseysndndanu ns
APTIZRAMUADINITUAL LUAINGS ITNITIUATIZALUULTN
KAZDON TUAATBINITININY LAUNITAIUNITRULAZNNT
TUUHUAMUNGIUAITO9 ATTHIVTIUIVIN ANUAUAS
YoIn15asulanIaAsygiauasn1sldnganu n1s
Uszgndanuiniuasugmanslunisiiaseinsdnass
nsldndsanu msmuaufianeuleuiglas unuIAIasy
Tudsgndenisimuamadensgndsdulunindenls
wdsuegamngauaziduszuu mmsnsudladeaym
nsldndenuisluszduieiu seiuussine uazsziu
Tan

Importance of energy to country development and
overall planning; world energy situation, problems
and issues, strategies and trends; relationships
between pricing structure and energy demand,
demand and country economic structure; economic
and technical feasibility of conservation; techniques
in demand and supply analysis; input—output table
analysis; integrated planning framework; financing
supply strategies, and resource development;
professional ethics Balance of the growth of
economics and energy consumption, the economics
knowledge in analyzing the allocation of the energy
using, the gearing of policy direction and the roles of
the government proactively in determining the
sustainable option appropriately and systematically,
the revision of the of energy consumption options at

the local, country, and global level

yALAN
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4116328 134T0 TALATITUUAIUANNEIIY  3(3-0-6)
Energy Instrumentation and Control

System
wien1stauaziad el otaunsgiu n13teafy
A153UNIU ANUaDRAY ﬂ’)’]ﬂJLVIAENG]iQ‘UENﬂﬁﬁ’?GW
wssaulai nszualwirwaznidslda nnsinaaiu
FIUNTUAUIULAZAIUA TUNIUNITA DAIAU N1TTA
Suflunudiinnudeig 9 LLazﬁmm?{QQ NIUERIYDS
nsiamaLauan mMsiasmewmalanuuAiva deyyiu
FUNIU BRTIEIUVOITYEYIURDFYYIUTUNIU NATIANTS
Sodimliaugniesgadu 1adesitoTalulsednslih
msiniinamadmnssalviegluguvesdyaalninie
‘1€ﬂumiﬂ’mﬂm Anwuazuansnsiansiadoudi Ay
PR HE AULASEA N1TIMavesURdlna WIsharusiln
nsmeuauesnianainvediai esfiotalussuuaiunu

WA
Units and standard of electrical measurement;
instrument  classification ~ and  characteristics;
measurement analysis; measurement of dc and ac
current and voltage using analog and digital
instruments; power, power factor, and energy
measurement; the measurement of resistance,
inductance, and capacitance; frequency and
period/time-interval measurement; noises;
transducers; measuring of engineering quantity in
electrical signal for control, study and display;
measurement of motion, pressure, temperature,
strain, fluid flow, forces and torques; dynamic
response of measuring devices in energy control

system

Laigl

yALAN

4116329 UfTAnsieTasilaauazszuunIugumaay
1(0-3-0)
Energy Instumentation and Control System
Laboratory
FuTadusu : 4116214 103 esiletanasszuualuAm
WA
Co-requisite : 4116214 Energy Instrumentation and
Control System
navaaeuAgIUenTiauasiedasiioTunsgu
nstlastunissuniu arudaende Anfisansinsin
ussnulnihnszualinaziddlwiinisinauiiuniu
AU UAZANNAIUNIUNTAORIRY N15TRBuRUALGT
AN LLasﬁ'mmﬁqu NIIUARUYOT NITTANS
winan nsTaslemadaluufdne dygrusuniu

gALAN
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Snsarnvesdunasedyaiusuniu wadan1sindivi
Tiaugniesgedu ndesdioTalulsadnslui nnstn
Vsnamaimnssilviegluguvesdyaailniiiieldly
N13AUAN Anwinaruananisinnisiadoudi Auey
gl ANuATen N15iaretvetiva wsauwazwsaln
mimauauawwwai’m‘uaﬂLﬂ%‘laaﬁai’ﬂiuiwumwﬂm
WA

A laboratory topic include of Units and standard of
electrical measurement; instrument classification and
characteristics, measurement analysis; measurement
of dc and ac current and voltage using analog and
digital instruments; power, power factor, and energy
resistance,

measurement; the measurement of

inductance, and capacitance; frequency and

period/time-interval measurement; noises;
transducers; measuring of engineering quantity in
electrical signal for control, study and display;
measurement of motion, pressure, temperature,
strain, fluid flow, forces and torques;, dynamic
response of measuring devices in energy control

system

4116330 MyaysnEuazn1sianIswasnuluaInisuae
1599U8AHMNT Y 3(2-2-5)
Energy Conservation and Management in Building
and Industry
n1391aeeszuLgUnIainiAusou Audialulad
syuunsTeuarnsidloh nsinseiussansnnues
szuuleth mﬁmezﬁﬂizﬁw%mwmaa‘szuuguﬂgw TFUU
NN59UATNISITOINIADA NTILATIEIUTEANTNINYD
5TUVBINIASA N157ALLE U LT DNTTUINNISRAR
NOMUIBKALTOANUARIUNITOYSNENE 1T ULAZNTIN
nsnaeuluenais msviianudusazusuennialu
91A1T ANAINYBIBINIALAZNITIZUIERINA TEUY
as1sydlan szuulniuasuasadne anudenisnisly
NH9U USIaunslanasauluoiasias namans aau
Jou NSASUNS I ULEIDIANY TULIALLEILAENAYD
N5d89AI19 NISAIBNAINTDUNIUNTOUDIAS (OTTV
waz RTTV) szuuaduaun1sidndsulueinns nns
AsITALarIATIZANSIENa s nslElusunsuT e
Tunsiasginislonasanuluenans
Modeling of thermal equipment, pinch technology,
steam distribution and utilization, steam system
pumping
analysis, compressed air distribution and utilization,

efficiency  analysis, system efficiency

141163022 n15ausn¥wasuluainisuas
15997U49AEMNTTY 3(2-2-5)
Energy Conservation in Buildings
and Industry
anwarnslandanulueamsaunsalldndsnu
wazAuAeenIsliwdsulueiaisnisvitay
Wunazszuuyusuamaszuuliuwasuasadnaly
91A150158AIUTOUVDIBIATT WATNITAIELN
AT DUNIUNTOUDIA T NWEIEN T I NF 19
wazni1sUseudanaseruluszuunig 9 Tu
gRAmNTIY sruuvhAnudy msthanudoudiy
naunlglndn1susudsamesunnines
N133ANTA1TEYBITEUY Bl UTEANTANg
nsldifomdmiadon nguune uazdarivun
Aun1seusnynasulueiaisuaglssau
9AEMNTINNTAANYUABIAUNITYIATAN S
ausnEndsnuluaniulsznounis wazn1sun
WinweUfURn15dnTiuagaliun1seusnEnasay
Tuo1A15uaLlsLERAIMNT U
Characteristics of energy using in buildings,
power equipment and power demand in
buildings, refrigeration and air conditioning

systems, electrical and lighting systems in

UFulse
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compressed air system analysis, process cooling; laws | buildings, heat load of buildings and heat
and regulations of energy conservation and energy | transfer  through  the building frame,
management in buildings; cooling and air-conditioning | characteristics of energy consumption and
systems used in buildings; In-door air quality and | energy saving in various systems of industries,
ventilation utility system; electrical and lighting | cooling system, waste heat recovery, power
system energy requirement and energy consumption | factor, improvement system load
in buildings; thermodynamics; amount of solar energy | management,  high  efficiency = motor,
gained by buildings; effects of natural light and | alternative fuels using, energy conservation
shading analysis; heat transfer through building | laws and regulations in buildings and
envelope (OTTV and RTTV);, building energy control | Industries, case  studies on  energy
systems; tools for measurement and analysis of | conservation measures in the workplace and
building energy consumption; use of simulation | skill training in preparing and implementing
programs in analysis of building energy consumption. | energy conservation in buildings and industrial
plants
4116331 NSVLUKUUIAINTTUKALNI5DDNLUUTTIU 1aif] LN
3(2-2-5)
Engineering Drawing and Plant Design

ﬂ']iL‘?J‘EJULLUU‘%u\‘i']‘H 3 4@ ﬂ’]ﬁL%EJULLUU%UQWUUixﬂEJU
AsBuLuUT Ui edendn nsivunesddsznoui
Werdestunudsuuvunandsanunauny Tagld
Tsunsumsuiiamesdnsagy 1 Solid Work Program,
Auto CAD Program Hudu

3-D drawing, assembly drawing, drawing for
producing, definition of the composition of renewable
energy drawing using computer aid drawing such as
Solid Work Program, Auto CAD Program etc
4116334 suieudideamiumalulagndenunauny | 141163025 szideuiFIdedmiundeau | Uiudy

1(0-2-1)
Research Methodology for Renewable

Energy Technology
AUNLTY TaaUszatdwazidimuneveIn1sive
UsELanuaznszuIunTITe Msdududeya nsiivua
Jeyn dauUsuazauudgiu ssfeuifide adf
N13531A518% N19eAUTIsuaznIsasteasl nsleu
LAlATILAEII89IUNNTITY InATlALaEIEN1TITuaNIY
NINEI9IY 95587U5TU09TNI Ty SvANS uaz
NM5ANANBUNTIIUITE MstLaueLAlATIINELAE 1891

7398

Meaning, objectives and aims of research, types of
research, research methodologies, literature review
identification, research

and problem identifying

problems and hypothesis; analytical analysis,

discussion and conclusion, writing research proposal

and research report; research technique for specific

1(0-2-1)
Research Methodology for

nawnuy

Renewable Energy
AnumneIngUsrasduazidimuneveaniside
Uszlanuagnszuiun1side nsduAudeya
nmsimuadgmidindsuazaunignu sedeuds
Weadin1hnsen nMseiunenasnisastaagy
NMSEULATLATILATTIEIUNTTINE LnATATENIT
FTYRNIEN AL ITTITUITUVDIUNIFY
Definitions, objectives and goals of research.
Research types and processes, data searching,
problem  determination,  variables  and
hypotheses, research methodology, statistics,
analysis, discussion and conclusions. Research
outline and report writing.  Research
techniques and specific research methods,

and ethics of researchers
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propose and ethic of researchers; patent and
research, good writing technique research, oral
presentation of proposal and research
4116448 Funurdgmiumalulagndenunaunu 141163026 FUNUIEMTUNAIUNAUNY UFuuse
2(1-2-3) 1(0-2-1)
Seminar for Renewable Energy Technology Seminar  for  Renewable
miﬁ'mmﬁﬂiauﬂquLﬁjawﬁsmmﬁLmﬂiuiaﬁwé’&mu Energy Technology
nounu Tnsfuaiunanuvienuddefiweunsluntdsde |  nszurunisdniuanuide nsduaiiunainy
M3aTivnng wiedeeeulal thundiesed duased | Wi anududimsdsinsiiisademng
wazeAus1wegafivaua muIBnsmeinermansuar | nEsLNALIUIINUMASANS q Lot iausuAY
Frnnssueansudathausidunwlneuaznunsinge afusegelvana M1NIEN1IVNINeEIEnS
Seminar topics including subject matters in renewable ﬁy’ﬂugﬂLmummlmmmzmmé’aﬂqw
energy for community by searching in articles or Research process, surveying and searching
research paper announced in books, journals or | articles, research papers, and academic
online media to analyze and synthesize for | progress related to renewable energy from
reasonable discussion following the scientific and | various sources for presentation and
engineering method; choose presentation in thai and | discussion according to the scientific method
english skills in Thai and English
4116448 n1533gan1zgn1edmsuimnalulagwd e | 141163027 n15338an1gn 1@ s unan | Uiuls
NALNU 3(0-6-3) | nALNUY 3(0-6-3)
Selected Research for Renewable energy Specialized Research for
Technology Renewable Energy
ANUNLNBRASAINAIFYUDINITIVY NTEUIUNITIAY AIMNVNIYLALAITUEIA YUOINITIY
mMaImeImansiasinalulagvinueuJuR Wn1seses | nssuiunsiTeniadingamansuazinalulad
waznseAusedoya adadildlunisidemanalulad | WnueUfiaisnsiesgitesnisedusiedeya
NAIUNALNIY adaldlun A femmdsnunauny
Meaning and significance of research, scientific and Meaning and importance of research,
technology research, practice skill, data analysis and | scientific ~ and  technological  research
discussion method, statistics used for renewable | processes; practical skills; data analysis
energy technology research methods and discussion; statistics used in
renewable energy research
2) Fyuaniaan 2) Fyaniaan BALEN

4116107 Ingransmaluladnageuy 3(2-2-5)
Science of Energy Technology

anmnisainaudagiuuas Yymvesuna snd sy
Ussnnveaunamdsany Weomdeada suiiu thif
Vasifounasfesssuindsauldfian ndeauh
NANUAY NAWUTIIE WA ULAIDTINT LT NA I
fuades ndudwndeudnwm

The current energy situation and the problems of
energy sources, this types of energy source; fossil

fuels; coal; oil and natural gas; geothermal energy;

lug




158

ANGATLAYN (WNsANI1Y 2561)

nangnsuiuuss (wnsAnsny 2566)

NUYLYA

hydropower; wind energy; biomass energy; solar

energy and nuclear energy; environment energy study

4116108 LATHFANTATNAINU 3(2-2-5)
Energy Economics

VENNITVBIAIUVIALAAL MEDN NITkanE Y
WaTN1ITAATINTNYINT BUAIARUNIULAZUNUINYDY
51071 NuH UTlan uas nan UszdnFainnis
WTEAENS Wavalain1snisinunsIAIaINau LY
gaving nannTIRTziiuukazraneuunululasinig
WU mTleTgiielldFuyusan dunuain
nsidelonta muduldewemineins snsauan
wazyar1Uadu 1AN9399sdUAUATUSNITAU ULAE
Uszlewdnouunuiiinaintades ui dlddauiu uay
n55IRsNsUsTiu amvduvanvesnalnnaa tiesnn
Yasdusousns 9 wazdudduuinisansisay Suas
wnsnsunlatymmanasanu

Concepts of scarcity, choice, trade-off and resource
allocation. Demand and supply, and the role of price;
theories of consumers and producers, economic
efficiency and welfare, and marginal cost pricing; cost
analysis and return on investment, least cost analysis;
opportunity cost, resource depletion, discount rate
and present value; shadow pricing and externalities
including evaluation methods; market failures due to
externalities measures  to

and public eoods;

compensate the energy problem

141163023 \ATYFANGAATNENUY 3(2-2-5)
Energy Economics

NANNITLATHIAAAT WA 191U NITTAATT
NINYINT dNYUgUaIALarg UNIuYBIdue
NAIUYTAFRIE ) NGNN1TTATIBAFUN ULAL
Nan o ULNUTUTATINITATUNGNRIUNITAND AT
dauan yarn 19330y sEegiIa1A unNy
n3Uszduindnsdinvendndueindsaiunis
ANIUAUUAGEATNINITIN NITAUINAUNY
NITHEANAINY NITINLHUNTIU AITAMULAE
nsdan1sAmasulinzanlaeiunsalves
Usewalnensd@AnwiauAsugenans uagin
URtRAsfunmIMmakuLazneeilasinig
AUNSIIUY

Principles of energy economics resource,
allocation demand and supply, characteristics
of various energy products. Principles of cost-
benefit analysis in energy projects, discount
rate,

calculation present value, payback

period, life cycle assessment of energy
products, life cycle costing, levelized cost of
energy, planning Investment and management
of energy trade appropriately, focusing on the
case in Thailand, case studies in energy
economics and practice on energy project

planning and analysis

YFuuse

4116218 13assudfomAmdsnunyuioy 3(2-2-5)
Alternative Fueled Engine
iwdessudidamamdanumyuioud ey walulad
UTveniAetugud n15UTUUTIRmUITEUUEUEUA
nisnaadsunianalulagerueud nalulageueud
wasunaura welulaglihuazdidnnsedndaiuau
g1 maluladindeseud naluladnisTouagvagey
grusud N13UsEYndiad assudid andsdaendau
NI
Fueled
Automotive Air Conditioning Technology; Automotive

Fundamental Alternative Engine;
Technology Testing; Automotive Hybrid Technology;
Automotive Electrical and Electronic Technology;
Engine Technology; Vehicle Instrument and Testing

Technology; Application of Alternative Fueled Engine

lug

gNLAN
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4116219 waluladiomasdanmuaziauaa 3(3-0-6)
Biofuel and Biomass Technology
walulagd dauanazdinasanu waluladwaeu
naunuii enswdauarnsldussloniandauiauas
WANUTINIE ANSNINVDILIAINAIY T alulad
nsuUsgUdamae weluladniswdadomdadanin
welulagnskandomaavarianin waluladniswan
Howdsfnedanm weluladnisuussuiamansani
fouanisudandany nsdldnulssruuisemse
Ts991usubuunIunalulad drulanasgInasau n1g
ATIENNINATHFAIENTLAZNITAAIN N15Us LT UNE
nsEnUTINdsuRaraunadeuvadlasinsiiisades
Biomass and bioenergy technology as the
alternatives for renewable energy production and
utilization of biomass and biomass energy, the
potential of biomass resources, biomass technology
conversion, production technology of solid biofuels,
production technology of liquid biofuels, production
technology of biogas fuels, thermal conversion
technologies for biomass energy, the case studies of
pilot plants of biomass and bioenergy technology,
economics and market analysis, and including energy

and environmental impact assessments

Laigl

yALAN

4101220 walulagnasnuaunazuasaiing  3(2-2-5)
Wind and Solar Energy Technology

WAIIUAN ANUATNUAZADIUNINATTIINE I UANVOS
Usmdalnguagaslszine weluladvesisiuay Ussian
wardluUsenauveninay nsuszendaunsiuay
dwsumsndnnszialnia mmiﬁaﬁwﬁmﬁuwé’mu
wasefing AnsnnlazanIunNTIInSIuLEeing
YosUszwalnelazasUseing wannishazinalulad
n&uLasefingiionsudn i uazanudeu sruy
mi‘vﬁmmLéuﬁaswﬁﬂmuumawﬁméﬁgﬂuwamﬂﬁuuax
Andu

Wind energy, potentiality and status of using wind
energy in Thailand and abroad, technology of wind
turbine, type and components of wind turbines,
application of wind turbines for electricity,
Fundamentals of solar energy, potential and status of
solar energy in Thailand and aboard; principles and
technology of energy, solar energy for electricity and
thermal and solar absorption and adsorption

refrigeration systems

yNLAN
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4116221 walulagnduazlsslWidoua  3(2-2-5)
Electric Technology and Biomass Power

Plant
T udoedu ndnnsifedureinista mizefauay
in3eailotamslnlii snpsgrunaznsaeuiisuiaiesile
0 MITALTIAY NTELE wazn18998399stNH N1
Suiuauduazauiuualuan ssuunsiaduwesiuay
V3UER D3 21995USUUTEa I n1suUaweuzden
WuRinea weailanisidnealunisin dyarusuniu
wellalun1susulsesnsdiuvesdyaraindedyy o
sumulauA M3Tad N197T199 LAZNITNTO MTIATIZA
Joyauaranuiana1nannsin Isdlningauia ns
ponuuulsslniadanna nrsdanislsslada Famaa
wiswgmanslsaliii@ana Wniwesd nguunenislni

Fa
Fundamental of electricc Fundamentals of
measurement; units and standard instruments;
standard and calibration of electrical instruments;
voltage, current and power measurements;
impedance measurement at low and high
frequencies, magnetic measurements; measurement
systems: sensors and transducers, signal-conditioning
circuits, analog-to-digital converter; digital techniques
in  measurement; noises; signal-to-noise  ratio
enhancement techniques: shielding, grounding,
filtering, data analysis and measurement errors,
biomass power plant, biomass power plant design,
biomass power plant management, economic of
biomass power plant, exergy, biomass power plant

laws

Laigl

yALAN

4116222 naAansvaulauazvadlva 3(3-0-6)
Solid and Fluid Mechanics

wénnadestuieafunamanivesing iudougUld
MelANINT2YIVRIUTY ANUAITUSTENINUT MIIBUTS
wazn1sidezuresing AmuduiussEnitanisusikay
ANUATEn euinisiauaznisdnvesingluysdangu
W laozunsuusadeuuazlumudan mioussinuag
migusudeulumuuasniIgnsITIN MU INANYS
uasuarnIBLIITIN NquinisivAvestandesdy
nsliswesmulneisdufinsmusabosus noufidesiu
28I slAumzIaeingSuLsdn nsmageuing AuaudR
veevesina afinedransvesvedlna aunsluiuudy
aunsndaau aunsnisivasiowles mslnavesweslva

gALAN
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N1931AT1E9NER Lazanumilaudy n1slnaluve
msianislva mslnadilsigus

Introduction to mechanics of deformable bodies;
relations among loads and deformations; stress-strain
relationship; axial loading, torsion; bending in elastic
range; bending and shearing stresses in beams;
transformation of stress; Mohr’s circles and combined
stress; introduction to failure theory; deflection of
beams by integration; eccentric loading; buckling of
compression members; material testing; properties of
fluid; fluid static; momentum and energy equations;
equation of continuity and motion; similitude and
dimensional  analysis; flow in  pipes; flow

measurement; Steady incompressible flow

4116223 FANITUARTINNNWAIUNANY
3(3-0-6)
Biochemical Engineering of Renewable Energy

Iiidesdeur o 4116210 WasUNALTUL
Pre-requisite : 4116210 Renewable Energy 1

anuidesduAsatuienssuaddanin aans
FINGITUVDI T UNT & JAUNAAIANT VDS
nsLsgLAvle n1sldansemsuarn1sasananfaeives
Pduniflunmamizidsauvung Aenz wozuuudeiiios
WUURBIMNAMAAIERS N15BRNKUUTIUGNTAITININ
nsveIENSHARKAE IR INER St

Fundamental principles of biochemical engineering;
energetics; microbial growth kinetics in batch, fed-
batch and continuous cultivation; mathematical
models; bioreactor design; scale up and downstream

processing

YALEN

a va

4116224 UUAN15IAINTTAATTININNIINE 99U
NALNY 1(0-3-0)
Biochemical Engineering of Renewable
Energy Laboratory
AUIAUTIN 1 4116223 TAINTIULALTIN NN NN I
NAUNIY
Co-requisite : 4116223 Biochemical Engineering of
Renewable Energy
Uﬁﬁ’ﬁmimaaqmmLﬁuams[,ui']a'iﬂjﬁmﬂssumﬁ%amw
(4116223)
mi‘mmamLﬁmﬁuamqammmaLLazwé’qmmw’mms
WIYWAUlNUeRAUNTY Jaunaansued N15a3aAUle
nsldarsemisuaznisasandndneivesydunidly
A15NIELE BILUUATLATLUUA DL 89 N19LTULA 87
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A laboratory topics include mass and energy
balance of microbial growth; kinetics in batch, fed
batch and continuous cultivation; mathematical
models; bioreactor design
4116225 walulagwasnunaunuasielnd  3(2-2-5) Tl RGh
Modern Renewable Energy Technology
waluladwaseunaunuadslng wasuuaseing
afelval ndsoanaiolnl ndenuhatolnl ndeo
duedeosadelnd wasudanneadelnl inalulad
nsndnieniueadlsluy n199ANITNETIIUNS
\svgmaniog1edsBu ngmneiAsatestugnaiunsau
s unaunulagiu msdndeniivemalulagndsanu
ounyasilv nsAnugauenanu
Modern renewable energy technology; modern
solar cell energy; modern wind energy; modern water
energy; modern nuclear energy; modern biomass
energy; modern ethanol fermentation energy;
sustainable energy economic management; laws
related to the current renewable energy industry;
selected topics in modern renewable energy
technology; study excursion
Taidl 141162017 wassunauwnuadelug  3(3-0-6) | Jwilvd
Modern Renewable Energy
nswauinazIne nisadeluulunisnds
WHIIUINNE I UNALNUTULUUA NS 9
Anun1ntImanaluladnisuda nasldeu
N158INU WATNITAING 1IUTINA wnAila
MsdTIINAIUnaLNUlusUIAn
Development and modern technology in
energy production from various forms of
renewable energy. Advances in production
technology, utilization, investment and energy
trading, including future renewable energy
exploration techniques
4116226 waluladndsnuiuazaadouldian Taifi RGh

2(2-0-4)

Hydro and Geothermal Energy
Technology
Ysethvasniswaun il wdain nswannndeauns

¥3Usenalnewazvedlandngn I nwg 9914w
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nssuunlsdliimgai daudsenevvedsdlii szuu
mﬁmlWﬁﬂwa’“ﬂ‘l}wumﬁ‘aa’au"dizﬂa‘umiaammu
nsUszdunsnanlifindaendudeunia wnde
fuguvomdsnuarwdoulafion udsarufouldfinn
wmaan1sd1519n1sUssillunanazn1slusslevinas
Tanrsszuuausouladiian nsaAnwrveslssluili
wassuauseulsnanlulszmalny aniusveinisly
aadouldfinniialan

History of hydropower plant development,
hydropower  development in  Thailand and
worldwide, hydropower potential, hydropower plant
classification, hydropower plant components, pico-
hydro power system, components, design and
evaluation of pico-hydro power system, basic
concepts of geothermal energy, geothermal sources,
exploration techniques, assessment and exploitation,
geothermal management, case study of geothermal
power plant in Thailand, worldwide status of
geothermal utilization
4116227 WAL NANTENUSDAMINBN  3(3-0-6) | 141162018 WasULAZHANSENUABAWINdBN | USuUs

Energy and Environment Impact 3(3-0-6)

ﬁldLL’maﬁmLLa:1ﬂ”liL‘UgEJULLUaQaﬂWWQﬁaWﬂ’M Energy and  Environmental
mMsUszfiunansznumsdawnndeuveanalulaingsny | Impact
windansfiorsamansynunsdaanden wesvgiauas | Anugiundsnuuardsuindey aniunisal
Fuiifinansgnunedanandon 1msn1s ngszdouuay | duiusveandsnuuarduinden annelanfou
sﬁaﬂ’aﬁuﬁm?ﬁumé’au ms%’mmséaLLmaamma‘Léfmm m%uaumiﬁm mamm{mu n1sUszIiung
saufle asdnsfiievestuAuinaeuuaymsmaisuey | nseud swanden (N1ea1m §a0 M AnAl
nalnnisAiasueu nsdAne nmsArasveuludsene | n1sldUselevdvasuyvd waznnaIndin)
FN9 9 n1sUseLiiunansenud suandouredlasing

Environment and climate change, environmental | sunasaululsgindlne
impact  assessment  of  energy  technology, Knowledge of energy and environment;
environmental impact consideration techniques, | situation and the relationship between energy
economic and social impacts on environment, | and environment, global warming, carbon
measure, rule and regulation of environment, | credit, carbon market and environmental
cooperation on  environmental management, | impact assessment (physical, biological,
organization related on environment and carbon | human use, and quality of life); environmental
trading, carbon trading mechanism, case study on | impact assessment of energy projects in
carbon trading in various countries Thailand.

4116332 MuB9EMTUMALLTAENAIIUNANIY Taidl BALAN

3(2-2-5)

Handcraft for Renewable Energy
Technology
nsdenldaunsalyd1emuuInIgIuINEaNi vy

nanAI1uvasna slun1sug udarusiuy g
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nstgssneuazdnivgunsaiaig stnadosiu vu
F10ATDIBUA TUTNTALUS UTITITATE LA 31U
¥1aiAs 890U e s1uY19Tag Anlulwaglaauay
wodLues Ui ur1IReuRILABS UL
Biannsednd 1TUY1991ANT UTNTLUUNAIULAY
Fwinden 11uYr0as seUsueInNIALazA B
NUAGINUIT MUY RUNTAIN NN

The selection of technician equipment according to
the appropriate standards, Safety in the workplace,
Maintenance and storage of technician equipment,
handcraft,
handcraft, motorcycle handcraft, dryer handcraft,
handcraft,
handcraft, computer handcraft, electronic handcraft,

Fundamental engine Handcraft, cars

lignocellulose and polymer electric
building handcraft, energy and environment system
handcraft, air conditioning and cooling handcraft,

maintenance handcraft, energy equipment handcraft

4116333 MINHUINAIUYIYY 3(2-2-5)
Community Energy Development

N1FIATIERLaTLUIUTEIVYLYY vidnuwagIBnIsii
gurulngnisuidymyuou Tngldndanudundosile
n15ln15398eg1elidausuluyury nannisatenen
weluladgyuny waluladndsauiivzauiuyuvy
nsa¥1aldgumunaznisiii uldyadiaininalulad
WA YUV AUNIINAIULAZAUAANT9Y N1
weluladndanunaunuii oa¥1snufoudiviundn
osuaza UL aaNERluTIYY NsadsTiegendainiiu
waziAwiagudoliniinisinens szuundaliiwunedn
Tuguwu Fnwigauuenaaud

Community classification and analysis, principles
and methods

approaching  Thai communities,

community problem solving by using energy,
community participatory action research, community
technology transfer concept, appropriate energy
technology for community, supply chain creation and
added

technology, energy equation and energy balance ;

value chain  from community energy
thermal renewable energy technology for community
cooking and drying, building construction from mud
and agricultural waste, community small power

producer; study excursion

141162019 NIFRAIUINENUYUBY
3(2-2-5)
Community Energy
Development
wdnmaidesfudmiunsdanisndsuguyy
nsdrsranasiiudayanisldndeauluyuyy
nsUszudnenInaunasnunaunuluy vy
wealuladndsaunaunuilmngaudimi vy
M3 damdundauuard awandou
YUY NFIAVUHUNANUYDIYUYY N13AT19NNT
Souiluguauaienszuiun1siIanIsiseus n1s
Usegndvandfvgiasesnaneiieslunisdn
nndsnuuazd swandouluyuvu n3d@nw
nsldmalulagndsnunawnu Tunswaugugu
wagfnuivanisansanaluladndanunauny
Tugayy
Principles of energy management at the
community level. Survey and data, collection
on energy utilization in the community,
potential assessment of renewable energy in
suitable  renewable

communities, energy

technology for communities. Analysis of
community energy and environmental issues,
local energy planning, and application of the
sufficiency economics philosophy to energy

and environmental management

YFuuse
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4116336 UuAn1simalulagnisusinieniuea 1(0-3-0)
Ethanol Fermentation Technology
Laboratory
UiTAnaisatumaluladnisustnieniueai ugu
9aun3diiddnydviunsvinueanssed n1sdaiden
Fagavidarumuzaud oldlunisudauoanssod
NIPUILUNISNAALEANDBRALT BINEY n13UTzYnelY
LNIUBAAINTUNITTANITNA I UNIUATUTAIANT
g19898u ngranefiintesiugravnssuioanesed
Topic include fundamental Ethanol Fermentation
Technology; microorganisms in alcoholic
fermentation; fundamentals of raw material selection;
alcoholic fuel production; application of ethanol for
sustainable  energy  economic  management;

regulations related to alcohol industries

Laigl

yALAN

4116337 aalaAansansumNAlLlagNaSIUNAUNY
1(0-2-1)
Mathematics for Renewable Energy
Technology
guiindardadu duindalunssuuu n1sussynald
ouus Muuauuziinisuieuwusid osdy uaz
nsi Ul nsguileigandinenans aadulazeaunsy
YBIRIAY NIINTELOUNTH WEiaesvasilanduy T1uiu
Wt warn1sUsEYne N158UMNIATRAY fiffaudeta
wAAARAYRIeATUAITY 2 AINUT LdUATY SEUIULAE
Muialuuigdl 3 97 uwnandavesiliidurnTimanesuds
uaznsUszendlda sedeuiBieiney
Introduction to line integrals; improper integrals.
Applications of derivative; indeterminate forms;
introduction to differential equations and their
applications; mathematical induction; sequences and
series  of numbers;, Taylor series expansion of
elementary functions and applications. Numerical
integration; polar coordinates; calculus of real-valued
functions of two variables. Lines; planes; and surfaces
in three-dimensional space; calculus of real-valued
functions of several variables and its applications,

Numerical method

gALAN

4116338 N137UAUNIINARDINAZADAUTTYNAHMTU
walulagwassunaunu 2(1-2-3)
Experimental Design and Applied
Statistics for Renewable Energy Technology
mmg”ﬁyugmmqaﬁﬁ aruuiazidu daudsdu
WATNNTHANKDT NITUINLIBIRWIBEN MsUsTIQA
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LAaYAIINAARUANYAFIU N153LATIERANULUTUTIU
ATILATITNAURUTUSIUTIN N19ILATIETNISaR0 DY
LAZANFUWUS NANNITRONULUUNITNAADY THUU
N1509ALUUNITNAARINILNATUIAT NE I UNALNY
msllusunsudiiagunieada

Fundamental of statistics; probability; random
parameter and distribution; sample distribution;
approximation and hypothesis testing; analysis of
variance; analysis of co-variance; analysis of regression
and correlation; experimental design; experimental
design system for renewable energy technology;

statistical software

4116339 UfliRnsindassuifomdmdenunyuiiou
1(0-3-0)
Alternative Fueled Engine Laboratory
Uuanisarumesulaundindnisareimaiiusou
naf1ansvoslva nsvinAnudy wayszuuusueInA
nMsuUaIgUna AAINITUULUR WAZLAS BIB UK
wilndfnrely udnnisiuguderduedosugian i
molu wndessudgassidndousznigli uazgaseidn
fen138n iWenAauasnguiniswnlndssuugaseide
Fp¥nsgauadid eindeennia nasgUidesunse
waznislalodeanssnuzuaznisnaasuing osoud
ansvaedu
Experimental works in thermodynamics, heat
transfer,  fluid  mechanics, refrigeration,  air
conditioning,  energy  conversion,  automotive
engineering and internal combustion engines; internal
combustion engine fundamentals, spark-ignition and
compression-ignition engines, fuels and combustion
theory, ignition systems, ideal fuel air cycle,
supercharging and scavenging, performance and

testing, lubrication

YALEN

4116340 52UUMSHAARITTININ 3(2-2-5)
Biogas Production System

dnwurLazlszlanvaudeainlswiugnaivnssy
AMNINENUVDIVBATEAINGAAMNTTU NTTUIUNTHER
fedinmainvandunisissujiseinislduseleviuas
nsUlaesanANIINMISHERTY T AnauTRAIY
dudamdmosfsnsiauiuaznisussgndmalulad
fing@anmdmsueueus

Characteristics and types of waste from industrial
plants, energy value of industrial waste, biogas

production process from waste, activation of reaction,

gALAN
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usage and remedy of waste from biogas production,
fuel characteristics of biogas, development and

application of biogas technology for vehicles

a va a

4116341 YUAnsTTUUNSHAATN9TINI 1(0-3-0)
Biogas Production System Laboratory

TIAUTI : 4116339 STUUNAARITTININ
Co-requisite : 4116339 Biogas Production System

Ufsanismaaesmuii enluseinssuundaing
F107m (4116339) M15MARDLABITUAIMIINE 1T
YBUAYIINGAAIMNTTU NTLUIUAITHAANIFTININAIN
voudun19s s Asen1slduseleviuaznisuvndn
A19ANANINATNARR 1Y FanN ﬂqmauﬁﬁmﬁmﬂu
Womdmwosfsnisianwaznsussyndinalulad e
Fan WS UE U

A laboratory component of the lecture course,
Energy Instrumentation and Control  System
(4116339); topic include energy value of industrial
waste, biogas production process from waste,
activation of reaction, usage and remedy of waste
from biogas production, fuel characteristics of biogas,
development and application of biogas technology

for vehicles

gALAN

4116342 N3UsEENANAINULEDTING 3(2-2-5)
Solar Energy Applications

nFNN19UE BugUndaau nguiid esduresans
Asftiuagsoorefi-1ou nquiwaduasorindiiin 91n
Usingnisallulalianida dnvusianizvouyad
wasefindurazyiin Januazmalulagnisldauead
wavo1fing n1elausseInialan NISATUIUNIVUIA
N13MTUIMIAUATYAIERS Ar081909N15UTEYNAY
waduase1ing

Principles of energy conversion, basic theory of
semiconductor and PN junctions, solar cells caused
by photovoltaic effect, characteristics of each type of
solar cells, materials and technology, terrestrial
application of solar cells, size computation, economic

consideration, examples of solar cell applications

YnLEN

4116343 msunUanaznsiduselevdainveade
3(2-2-5)
Waste Treatment and Utilization
Uizmmms@mﬁwmwaaf%ﬁﬂ USELNNYBITEUY
Yeinde tuneudesdulunsidatide nssuiuns
Vrdadenamenim il wazdanimstauuuldenniea
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wazldldornianisaivauuarUseiliudss@nininssuy
rdmideuasAtldine nsdianen

Principles associated with waste treatments; source
and characteristic of wastes; type of waste treatment
systems; primary wastewater treatment; wastewater
treatment  processes:  physical, chemical and
biological  processes (aerobic and anaerobic
processes); waste treatment control; system and cost

assessment; case study

LY

4116344 msu,emu,azmsmu’%qwéwﬁmnmsﬁ?nmw
3(2-2-5)
Separation and Purification of Biomolecules
NANNITVBINITTUIUNITUENLAZ N TVIINARAUNTININ
Tu3ans nszurumsanazney Mswleanen n1snses
sy liwaauan n1sanalasuilunsfluaznisanudn
wadialvd 9 Aldlunszurunisuenuasifiuiisanan s
Tohu3avs
Fundamental methods for separation and
purification of biological products: precipitation,
centrifugation, filtration, cell destruction, extraction,
chromatography, and crystallization; novel

techniques in separation and purification

gALAN

4116345 n15Uszynd 919993 idinnsadindd1usu
WA 3(2-2-5)
Electronics Application for Energy

WRA NI ANA 91U 29U LRE N UENNI1TVB
aurnudmdnlviuaznisuusaninndsaunalldin
WEULATNSIIUT I NENN15U0LAT 8ITNING
winadnsnaluiinszuanse 33n1sansnuewasini
nIzuanss 18n1sAauauAIS1veuaLnes bl
NITUANTY MU waLNITIATIZINTowUat ULNALRY?
wazwuvamng lassasaaiesdnsnaliiinszuaadu
aussouzluanuraskasnsiessieseadnanaluih
w8111 waziadesdnsnaluiruuudlasda 33013
ansnuoweswilerwuazuamesidasia nsdeaty
winsdnsnaliih

Energy sources, magnetic circuits, principles of
electromagnetic and electromechanical energy
conversion, energy and co-energy, principles of
rotating machines, DC machines, starting method of
dc motors, sped control methods of dc machines,
theory and analysis of single phase and three phase
transformers, ac machines construction, steady state

performance and analysis of induction machines and

yALEN
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synchronous  machines, starting methods  of
polyphase induction motors and synchronous

motors, protection of machines

4116346 MsouwRIamsUIMAlUIAENAIIUNALNY
3(2-2-5)
Drying for Renewable Energy
Technology

v v
=1 £

NANNITUALTUFIUNTOULNY AANTRYDI0INAY
wareINALK UTueututanouuia aaaudRiEe
anudeuludageuuiilaniainneluvesianeuurs n1s
\douiuedeInIA nsaInaTEnINeTane ULy
DINTA STUUNITOULKILUUAIG 9 N1TBULALLUE Al
o vsuazndnduel st usnunan i suniandn
nsTeszdindsuiildluniseunis n15iinseiida
LATHFANAASUDINITOULNILUUANG 9 BUUTIABINIA
ANAANANTYDINITOULS TUsuASUABNRADIA M UNT
ULIIUAAZUUALAE NTOULTILUURLAYE S UNAR BN
Uauiln

Fundamental and basic of drying, wet air and dry
air properties, humidity in material drying, heat
properties for material drying, inside structure of
material drying, mass transfer between material
drying and air, various drying system, drying for seed
/ food and product, material drying preservation,
energy drying analysis, economic analysis for various
drying, mathematic model for drying, computer
program for various drying and special drying for some

product

gALAN

4116347 Mmsdanrsndsnulumanuasnssulufiosdu
3(2-2-5)
Energy Management in Agriculture
Sector in locality

A158ANTSNE 1 UT UUUTY 1152190 RULTTe
ANTTANITHA N IUNLAYATAT N1TATIIFOUNS Y
NSIATILAUSLAVBAINAIUNGNIY AFIANITAIUATTYIN

Anuseau Audu Mselviiuavuaseaing
Introduction to energy management in agriculture,
planning for energy management, energy audits,
energy efficiency analysis, heating, cooling, electrical

load and lighting management

gNLAN
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4116449 nsaremanufowdosfudmiunalulad
WAKUNAUNU 2(2-0-4)
Fundamental of Heat Transfer for
Renewable Energy Technology
nafiansvedlna n1seemaudeuld eedu
matheanudounvvatiiavedfineuaznaieds a5
mudeunvuliadiavedfiies saideudtidedian
oy nénnsmanudeu msmanufeunuutiduan
nsunstvan1uing nismaueuwvutiRudmy
n1sluaneluing nsifen waznisarvuly 1aseq
wandsuanuiou nsuiedamiou auantiuay
nalnnsundadanuseuiuawmesuazniswanudeusd
ANNSDUTTIIN
Fluid Mechanics Introduction to heat transfer,
steady heat conduction in one and more than one
dimension, unsteady heat conduction, introduction
to numerical method for heat conduction problem,
principle in heat convection, force heat convection
for flow through object, force transfer convection for
flow inside object, boiling and condensation, heat
exchangers, heat radiation, properties and heat
radiation mechanism, view factor and heat exchange

between other surfaces

Laigl

yALAN

4116450 urlumalulad i ugrudniuinalulad
WAIIUNANY 2(1-2-3)
Fundamental of Nanotechnology for
Renewable Energy Technology
nannisuagn1suszensd A 1uuluIngnazuily
wealulad ndnnisveaas eeffoluainaseduunly
n1suszgndauuntumalulagauianmans #dnd wadl
uazdiinen didnnsednd walulad Layndanu
Principle and application of nanoscience and nano-
technology, principle of tools relevant at the
nanoscale dimension; application in materials;
physics; chemistry; biology; electronics; technology

and energy

yNLAN

4116451 anuiouausumalulagnassnunauny
2(1-2-3)
Heat for Renewable Energy Technology
uuAndesfumsautou gauuniiuaznsingaungl
N5VIIBANTIAIUTOUVDIAAT AUTANIAIILTOUVDS
dans n1sTauSuiuANsou n1sa1elaunlusau
nsiABuanuzvesaans Awgauaiuazfieasnis
NENIUNALNY

YNLaN
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Basic concept of heat; temperature and
measurement of temperature, thermal expansion of
matter; thermal properties of matter; measurement
of heat; heat transfer; phase transition; Ideal gases
and real gases in renewable energy
4116452 STUUELANNEINY 3(2-2-5) | 141162011 FYUUALANWAINU 3(2-2-5) | Usuuy
Energy Storage System Energy Storage System
nsmemANLSou stuvazasndsueiou dmiu | adlu 1wl oady TagdmTuuunine’
Tselvifimdsnueudey uaorfindinansaraundanu | ssuvudnfundsnudowunneindulslasiay
Audougungdas szuun1svswaziarisandnu | waznsiniiundiny ssuudniiundsiudie
mudeu dunsTessTUUNSAYANN I uAadouLay | Wwaduatefindsaufundinuay Tseliindah
n1sadisuuTIaeamuasaraninsgadendenu | wuugundu lnelimsiaaadnsluwdaznsdfne
mnufouresTruvaraundanunuiou inaluladuay | uarufiRnisednsdeiiies iitemsianngidou
UL ANSANUDINTAZAUNANUAINT DU Basic principles of  electrochemistry,
Heat transfer, high thermal energy storage system | batteries, materials for batteries, battery
for solar thermal power plant, high thermal energy | energy storage system (BESS), hydrogen energy
storage media, thermal energy charging and | and storage, solar and wind hybrid system,
discharging system, thermal energy storage equation | pumped storage system. For the evolution of
and mathematical model, thermal loss of thermal | learners, the results of each case study are
energy storage system, technology and efficiency of | regularly assessed and practiced.
thermal energy storage
3) Avnugnuindnuazindn 3) nguivIannaAnel UFuuse

4116353 n1sias sl nuszaunisal A g wansu
WAlUlaENAIIIUNALNULAZIAS BUARN VAN 1M
wATUlaB A UNAULNY 2(180)
Preparation of Professional Bqerience for
Renewable Energy Technology and Preparation of Cooperative
Education for Renewable Energy Technology
TANINTTUATYNAIIUNT DUVDE LT BUABUBBNAN
Uszaunsalivdn sun1sineia n1sususa n1sdedans
nslivinweuimn1s dnwasuazloniavenisusznau
91T MsWaLAMAN YUY ARAT Iz AN UT Y TN
AN aniafinw nslirUsnwAfunumas
DTN MIWAUIYAGNNIN  NITHAILIDITN N15108u
MUNYEATATINU NBENTEUNWA FN¥EAITIIU A9
dndula n1susziiunuesuazn1snruald 19NNeNg
wAlulaBnasUnALNY
Preparation of students before taking professional
practice; posing; adaptation; communication; skill of
laboratory; characteristic and opportunity of career;
development of individual personality of profession;
meaning of cooperative education; counseling about
work and  career; and;

personality career

development; writing jobs application; interview skill;

141163037 n1sinIgusviiafnerdmiunaeay

2 (180)

Preparation of Co-operative Education for
Renewable Energy

TANANTIUATEUAIUNT oUYB I LT B UN DY

nawnu

2ONEANNIANYIATUAITINIAIN1TUT U
nmsdeansmislivinuzufoRnisdnunziaglena
suaqms‘dizﬂaum%wmiﬁmmﬂmé’ﬂwquﬂﬂaﬁ
winzaufuirdnnislisuinvnieatuaunay
21T NAITHAUIY AT NAINAITH AU TN
MMsfgulInnuIgEl AT NYEn1sdunIval
Anwrn1svnunsinaulanisussliuaues way
AIAMUALT UV IIWRIUNALNY

Organize student preparation activities
before  vocational training,  positioning,
adaptation, communication, and use of

operational skills. Characteristics and career

opportunities  development of personal

characteristics ~ suitable  for  professional

meaning, job and career counseling, and
personality development career  development,

interviewing skills, writing a job application
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career skill; decision-making; self-assessment and | letter, work skills, decision-making, self-
targeting in renewable energy technology assessment, and setting goals for renewable
energy
4116454 n1sinUszauntsalIvr¥waiusumalulag Taigl BnLan
WA IUNAUNY 5(450)
Professional Experience for Renewable
Energy Technology
AnUFRnuiunEumaunuvieauniifedtesly
misuvesignisensulastiinuianianguiuay
maufianldannsAnuludszgndluaniunisaiade
Field experience of renewable energy or related
fields in public offices or private sectors for using
knowledge from theory and practice courses to apply
in real field
4116455 annaAnwdnsumalulagnaeumauny 141164038 aNAANYIAMFUNAIIUNAUNY YUy
6(600) 6(600)
Cooperative Education for Renewable Co-operative Education for
Energy Technology Renewable Energy
Anaumamalulagndanunawnuluaniudsenounts | Andgudaiuadanunuteeaiuninsy
Litfenndn 16 §Uai ileiseusuaziinuszaunisal Tu | masgiamiauazanaenvu lu 1 meannsdne
ufildfuteunine uazdlassudase dnnsrvua | IngldSuamudtureuanuminende
Wananeeg1stalau dn@nwiaesinduninn1svinenu | Co-operative education external training in
Uszdiu dauenanulneduuunnasilneu the government, the state enterprise, and the
Work training of renewable energy technology in | private organization in one semester under the
establishment with period at least 16 weeks to | permission from the university
learning and practical learning in organization,
assigned tasks as in independent project, clearly
target, recording daily work, presentation in seminar
after training
Taigl 141161001 Igrdaasnen wamsunasy | Jvlnd

3(2-2-5)

Physical Science for Energy
wisuaziadesiiodn nsmuazauns U
nAAnd useuazn1siad eudl 91U Mds
WAENETU AINTOU LAd BT BEARULATAITIY
510 usziafifowiu USumansdusius aniuz
wazauURvedans nsn-lua Anvinwenisldaunsal
Wugrumaadl anudasasfeluiosfoing
nsnfsuasagaty UFUAN19A LA 9290
UFUAN157 1A Bt eslasfunisusz e nd
auenansiasiinisTanadnsluwaaznsal@nw

wazUFuAn1setedeideiionsimungiSeu
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Units and instruments, graph and equation;
physics quantities; force and motion; work;
power and energy; heat; light; sound; atoms
and periodic table of elements; chemical
bonding; stoichiometry; state and properties
of matter; acid-base; practices on equipment;
safety in chemistry laboratory; solution
preparing; related experiments in with focus
on the applications each of field; for the
evolution of learners, the results of each case

study are regularly assessed and practiced

141161002 INYIA1EAITINTWAINTUNAIITY
3(2-2-5)
Biological Science for Energy

1
¥ A

ANMUSNUFIUINGIENSTININ @15T208Lan

U “a q
a ¢ '

Wi dunied nuteve9d 10930 wunved du
Wugmans arumanvatevesdilTin lassadns
wazviiivesitvuazdad Grminer 9a323nen
NMITATIUUNTNYULUALNITTALUINUIANY
10998UY3E8 NManzFeILUafiSe n1sTiaaey
aunTdaendeganssal n1sdunug uay
nsasivle nsauauldunidlaedade
NNNYAN

Basic knowledge of biological sciences;
biomolecules; organic chemistry; units of life,
metabolism, genetics, diversity of living
organisms; structure and function of plants
and  animals;  ecology;  microbiology;
characterization ~ and  classification  of
microorganisms; bacterial culture; microscopic
of microorganisms; reproduction and growth

microbial control by physical factors

BLRIRTE

141161005 w3asilaifamaindmndundsanu

3(2-2-5)
Technical Tools for Energy

msianaviaiasiietn arulanainainnisia
13 oeTanisanemauTounaz Tag ung i
wiasTanudussdondind w3esinanuiiay
wasfiennsay 13esiannusan edensiaia
N15RANAUTITV0IA1T LALHI N T 4Y
Lﬂ%qmum%mmnmsﬂau wdedeiaTed e
nanfglolasiaunasivadid onalalasiau
winmaninadinn wlewdnlulefiea fufuay
Fawur uaziadoadle gunsalwdandeeny

LRI
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PANENULEnd Taedinvianaans Tuusay
nsdifnwuazUfiRnsegiseideaiiontsiaun
HiSeu

Measurements and instrumentation; error
analysis from the measurement; heat flow
logger and temperature, pyranometer,
anemometer and flow meter, advanced data
analyze, UV-visible Spectrophotometer,
furnace, centrifuge, analytical balance,
hydrogen generators and hydrogen fuel cells,
biogas  production  machine,  biodiesel
generator, wind turbines, water turbines, and
solar power generation egnipments; for the
evolution of learners, the results of each case
study are regularly assessed and practiced

wseeilnlall

41161006 Wi uazdidnnsefindilosdu
3(2-2-5)
Electricity and Basic Electronics
n151dias oaleTanaeliia Waddines
sadaladlal waznsldsugunsaididnvseingd
siinvodlaloauaznisldau 19as8Ldnnselind
Augu suuAdvaui ot eseiuiun alwi
Lsaad oulwil 1ind 8917 nguoaniIag
AuRA nuagHdndudinan 99sauYa
wdnnsviusazlaseadiaad esduidalui
TagdnisTanaa nolunm aznsad A nw
uazUFtRnsededeideaiion g iFeu
Electrical  measurements,  multi-meter,
oscilloscopes and electrical devices, diode
types and applications; basic electric circuit,
digital system to analyze electricity quantity,
induced electromotive force (EMF), faraday’s
law, magnetic field and magnetic flux,
equivalent circuit; principle and structure of
the generator; for the evolution of learners,
the results of each case study are regularly

assessed and practiced

Al

141162009 53UUINADINAINTY 3(2-2-5)
Energy Simulation System
m‘a“ﬂmiﬁyugmmamiaammu N1999ALUU
FLUUNSNU N1591009E0IUNTTUTEUUNE I
NINMUILUUTIROINNAMIAAIENT LagAILT
v e uLA eauRouTatnes uazldsunsy

LRI
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AouRimesiildluniseonuuuLazaessyuy
WA

Fundamental of drawing; design of energy
system; energy system simulation;
mathematical model development and basic
knowledge about computer and related

drawing programs

141162010 WINNIIUNWANUDIATEE 2(0-4-2)
Smart Energy Innovation

ANEIA LA U lo v U RN TIUNE 991U
93038 IBNIMAINYIMENITUAZNTZUIUNIITNI
TNYIATANT AITUA ALTIAS 19ATIA
NITNYIAIENT UTANTIULATNTZUIUNS
NNUTHNTIUNANIUDIRTE NITHAIUIAIUARA
WBautanssundsudanses n1sTuLed su
WInNTsuguinng AuuuuuTansTsuNa e
REDERE

Meaning, importance and benefits of smart
energy innovation; scientific method and
scientific ~ process;  scientific  creativity;
innovation and smart energy innovation
process, development of smart energy
innovation ideas; driving innovation for

innovators; smart energy innovation model

ol

141162011 STUUALEAUNANIU 3(2-2-5)
Energy Storage System

il ndesdu Tandmsvuunined svuy
Fafundanudlsuunned ndsnulelasiau
WaENISAALAUNG 19U S3UUANLAUNS19UAIY
wadkaseiindsauiundeean Tedlwilndah
wuugunau laelinsinnadnsluudaznsddne
wazUFuRn1seteseLdeitonsimung Sy

Basic  principles of  electrochemistry;
batteries and materials for batteries, battery
energy storage system (BESS); hydrogen energy
and storage; solar and wind hybrid system;
pumped storage system; for the evolution of
learners, the results of each case study are

regularly assessed and practiced

BLRIRYH




176

ANGATLAYN (WNsANI1Y 2561)

nangnsuiuuss (wnsAnsny 2566)

NUYLYA

ety

141162012 QUUWAAIEATHINTUNE 191U
NALNY 3(2-2-5)
Thermodynamic for

Renewable Energy

LLmﬁﬂﬁyugwmmqmwwamaﬁ AN oY
wazngdofiquivesgavmamans Aelugauad
ngufeavesing nydeiivilsvesgumnamans
ANUAY BN dvesiie audivesansuas
oulnsd ngve aesvese uunamIans
N3EUIUNITLALTYINTVOIg UNNAAIANS
NFUTLLNANANNITNNQUUNAAIANTNIING Y
ANy UURNINRaRInNIsguunamansdmsy
WAIUNALNY

Basic concepts of thermodynamics, heat
and the zero law of thermodynamics; ideal gas
kinetic theory of gases; first law of
thermodynamics, pressure, temperature of
gases; properties of matter and entropy;
second law of thermodynamics;
thermodynamic ~ processes and  cycles
application of thermodynamic; performing
thermodynamic experiments for renewable

energy

LRIRYPY

341162013 wasUUEAInduazn1sUsEENd
6(3-6-9)
Solar Energy and Applications
Angarnuazdaniunisal nslewasinu
wateingrosuszmalnouaz AU szine ngud
NANNITHE ANS IITUIINNA I ULAIDIT A Y
Aa5usede1aguuunig 9 nsuszynd
Tindsmuasenindiilomsndnndssuluguuuy
T wazal1uT0u o7 on15ud aluiln
warALdY pIAUSENOULAT ANAN YAILYBLTAR
wase1ning n19lTlUsLATNEIUTUNITERNLUY
svuusvuuraaliihaneaduaseniing mstinge
nsguakazU13esnwIszuundnliiianiead
wasefing nsd@nwilasinisndefenasi
Vi 929 09 UST UURB ANE 91U NRAIR TR E
msinfinwrUfinisieduasdoudesyuunan
nasuliihanaduasefindgunuusng 9
The potential and situation of using solar
energy in Thailand and other countries theory;
principle of energy production from solar

energy; different types of solar receivers;

LRI
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applications of solar energy for power
generation in the form of electricity and heat
for  power  generation and  cooling;
composition and characteristics of solar cells;
programs for designing of solar power
generation systems; installation, supervision,
and maintenance of solar power generation
systems; case studies of projects or activities
related to solar power generation systems;
practical skills training on installing and
connecting various forms of solar power

generation systems

341162014 WoiwAsdaanauaznisuszend
6(3-6-9)
Biomass Fuel and Applications
fugrumeluladFunauasdanin dnenmaes
WS INA 191U N8 NswUsanInian Arans
Famdauvesgdunid euluduaznisnivaue
Lol n1sudnieniuea nsuszendldieniuea
MU AAINNTTUNG U N1TY RUAANEY
asouniduvulioandau Aedinn luledwa
nrswrlnd@auaa n1sn el eund wnan
s lvfid ound aud A1IAIUANNAN YN
nswvgl nsuszendldndndueiannismalgd

dmivgnamnssu

Fundamentals of biomass and
biotechnology; potential of biomass energy
sources; pretreatment of materials; microbial
bicenergy sciences; enzymes and enzyme
regulation; ethanol fermentation; ethanol
application for energy industries; anaerobic
decomposition of organic matter; biogas;
biodiesel; biomass combustion; liquid fuels
combustion; solid fuels combustion; pollution
control from combustion; application of

combustion products for industries

LRI

41163021 M3IANITNANULAZUTBUNY
3(2-2-5)
Energy Management and Policy
AUEIAYUBING 19U USUIUAIINABINTT
wasuludag vy wuildundsnulusuian
NIANYIYNTANAATNAIUTEA VYA Yoyl
et satunsldndanu wevisuaznisda
nMsndsnuididyiioanlaefgurauszmalne

LRI
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warUseinedy q n1snTiadinsgsinisidndaany
w3 aaflons19nii ldlun1sTiasiesindsany
W& Uszndald LAYNANDULNUNITAINU
wAtiAN15aAUSHINTIENE NI 1IRTFIUTEUY
N159ANITNA 91U (ISO50001) NISALTUNIT
ﬁuaa‘igzg’lmﬂ'lil,%amiaiwwamwé’dmu nsalAnwY
AIUNITIANITNAITULAZNITRNTAYZN1T4A
mswasnulugnulsznaunis

Importance of energy; current energy
demand; energy trends in the future; national
energy strategy study; problems related to
energy consumption; energy policies and
management issued by the government of
Thailand and other countries; energy
consumption analysis; measuring instruments
for energy analysis; energy savings and ROI
techniques to reduce energy consumption;
energy  management  system  standard
(IS0O50001); application for permission to
connect to the power generation system;
energy management case studies, and training

in energy management skills in the workplace

141163024 gsnandsauuaz Uy duyu
3(2-2-5)
Energy Business and Cost
Accounting
MANNTT JULUULAZUTZANTDITINIAUNTIY
NAWNY BAINUWING BN LLa%ﬂ'J’liJLgEN 395751
Tunsuims wihiuaznszuiunislunisuis
B9ANT NITTMUNYTLANAUNY AUNUNITHER
Funuaudein duyugiuAanssy Ml
Auduiusresiuyy Ysunauaziils uaznisly
FunuLi en1siadule nsdlAnwifanis
Aunaau warlnujiRnsaiugsiandsau
wazn1TInvinUeyd
Principles, forms and types of renewable
energy business; environment and risk;
administrative ethics functions and processes
in organization management; cost
classification cost of production, work order
cost, activity base cost, cost relationship
analysis, volume and profit, and using cost of

for decision making; case study of the energy

LRI
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industry and practice in energy business and

accounting

141161007 NFNYINTWA91ULATN1TUUTTY
WA 3(3-0-6)
Energy Resources and
Conversion of Energy
N153LATIER N NEINTNE 191UTE AU Wi
seaundnin seauUssina uazsgaulan
N19d159UATNITMIANIAINNE 191U nalulad
NSUUTFUNERUIINUVERG 4 LU Wi
NHIUAY WAIULAIITIAY WAIIUTIIE
WAETINIW NAWUINTUATYT LATUNAINGIUY
Buq
Analysis of energy resources of the local,
regional, national and global levels;
exploration and determination of energy
potential; technologies for transforming
energy from various sources, such as
hydropower, wind power, solar power,
biomass, tidal power, ocean waves, biogas,

nuclear energy and other energy sources

ELRIRTP

141162015 TsslWidianaa 3(2-2-5)
Biomass Power Plant
nann19vaulssliifngauna Ussianves
Tsslwihdnaszuumaluladnisudnlnilidmna
nszvaun1swanlwililulsslwilrdaua Uselewd
yoslsslni e aarunisalvesdgnilsalii
FauravesUseinalneg 9Uassnvean 1 swmul
Wﬁaawu%umaaiuﬂizl,wmiws LLU'J‘W’Nﬂ'ﬁLLm‘U
YaymiAnnnlsslwidunavesUsamalne ns
Famslsslnihgana lasenisysannisnisseui
Aunsvinululsslningaua
Biomass power plant introduction; types of
biomass power plants; biomass power
generation  technology  system;  power
generation process in biomass power plant;
benefits of biomass power plants; situation of
problems of biomass power plants in
Thailand; obstacles of biomass energy
development in Thailand; suidelines for
solving problems caused by biomass power
plants in Thailand; biomass power plant
management; project to integrate learning

with working in biomass power plants

LRI
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JEtY

141162016 waluladeugudlnin  3(2-2-5)
Electric Vehicle Technology

FTurnisnsliderusudliia n1seenuwuu
grugus bW waluladadivsulassas g
wazdudminueseueudliin wunimes
seuuUszabildn wagszuunisdanisnaany
dwsueusudliii WnsgiukaznITAaey
grusudlnin nsdlAnwrenusudlnidmsulalu
a010un13@ w1 wagdnufuinisnisusenay
Fudhuuarmsdinulaseueusiliin

The evolution of electric vehicles electric
automotive design technologies for
lishtweight structures and parts of electric
vehicles, batteries, electric charging systems
and energy management systems for electric
vehicles; standards and testing of electric
vehicles and assembly operations and

modification of electric vehicles

LRIRTE

141162020 n1sa319uuUIIaasurlumalulag
FMTUNAIUNALNY 3(2-2-5)
Nanotechnology Modeling for

Renewable Energy

TTRUIN15U9INE@1das U lukazuily
walulad Janlassaiieseavuily seifeouds
nas19duiiior n1sfeulusunsuneufiames
as1suvudrassmsunlumaluladdusvanuy
PUNSINIUNALINY

Evolution of nanoscience and
nanotechnology, nanostructured materials,
using the finite difference method and
computer programs in the modeling of

nanotechnologies for renewable energy

LRI

141163028 WATUlaBINUTUEIMSUNAIY
3(2-2-5)
Membrane Technology for
Energy
NSLAS HNAITUAZNITHA ALK ULLULUTY
shewmaiiasing 4 liledaguszasdsunsuenuia
WAEAINTTUATUNITHAANSIY NFUsTYNALHLLY
wudmsunisuenuiauazeaunia wluginan
wieldlunsyurumsnandemas Ty
Tn1sTanaa wo lukn agnsal @ nw
uazUfuAnisededeideaiion g Feu

BLRIRTHY
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The preparation and production of
membrane by various technic for gas
separation and energy production; application
of membrane for gas separation and nano-
particle in the process of fuel production; for
the evolution of learners; the results of each
case study are regularly assessed and

practiced

141163029 walulagwaisuay 3(2-2-5)
Wind Energy Technology

3’3’(§ummsmﬂsﬁwé'ﬂmummau A1 ALaY
mimﬁauﬁmmau ﬂ?iLUéEJULLUaQSUEN@iUéJﬂNEUS
99901 AlULUILAUR S N15TLASIERAnEATN
WAIIUAN N9 UaNLazdIUUIENOU 81NA
waransLl oedy SYUUNAANSIUANKUY
NALHALLAENSIATIEiATYgAansil aady
dnsuiind st eiuaundalida nsddnwnis
Smsrzidneninlunisind sszuundalii
wiuan waglinufoRnishadaszuundelnd
NAIUAY

The evolution of wind power; theory of
wind energy transformation; formation and
movement changes in air; characteristics along
the wvertical axis wind energy potential
analysis; wind turbines and components, air
pan and thickness distribution; an introduction
to aerodynamics integrated wind power
generation  system; analyze the basic
economics of installing wind turbines to

generate electricity

Al

141163030 waluladndsaug 3(2-2-5)
Hydro Energy Technology

gnninewesn Tauinisnislduselon
PINNF991UL nFAN9UE BugUNFaeutn
WE1ued unazng s Ui uias n15d1599
uwawEIu wansUssiudnen sy
v silauazesdusznavvaslsaluiindaanu
wurnlvg uraLdn LLaziwuquu%'mﬁU
nnseonLUUNIEILAmnssulsdi g
JUIALEN N158DNLUUAIRULNS Lo ATy
warBustadnisUszgnimdsnuihdmiussuugy
lunianensnssunisuszadlunanssnunig
FIUE WINd o ULAZAIANLATNITTLAT 1YY
wswgeandiiosiu dmsuiadslsslnilmdsny

BLRIRYH
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dnsddnwinisiesgidneainlunisings
svuundnlnifia wdsenh uaslinudintshng
sruuRanliingseh

Hydrology of water; history of utilization of
hydro energy; fundamentals of hydro energy
conversion; hydro energy technology; wave
energy and tidal energy; site survey of a
hydroelectric  source and evaluation of
hydroelectricity; the components of macro
hydro power plants, micro hydro power
plants, and water-circulating pumping systems
power plants; the design of micro hydro power
plant engineering; the design of reaction and
impulse turbines; hydro energy applications
for agriculture water pumping systems;
environmental and social impact assessment
of hydro power plants; preliminary economic

analysis  for hydroelectric power plant

installation
1idl 141163031 WASIUNAUNULN DY UYUKAE | FvTny
daundau 3(2-2-5)

Renewable Energy for
Community and Environment
ﬂ'lWi’Jll‘?JE]ﬂNaﬂi%'ﬂULLﬁzﬂWiLUﬁlﬁJuLLUa\‘i
FAATNUING ONINNATTUIUNTITHAR
wazn1sldnasnu UfAsesounseanuazaniie
lansau NTTUIUNITHAALAENITUUTTUNT I
naunud inunzanivyuvy nsdimalulad
wasululdluguey n1sdanisveaidod bl
reliAnnansznureduinden ngvuiendsy
Lagnguuied swanden nd@nwilasanis
sundsnumaunuuazduadeuluruvy wagiin
inwgNsnUs A UYLYY
Overview of impacts and environmental
changes from production processes and
energy consumption, greenhouse reaction and
global  warming; suitable method of
renewable energy production and processing
for community; implementation of energy
technology in communities; waste
management, which does not have an impact
on the environment, related laws about

energy and environment; case study of

renewable energy and community
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environment projects, and practice skills in

working with the community

141163032 n15Aa1AKALAITRUEIMTUTIND
WAIUNAUNY 3(2-2-5)
Marketing and Finance for
Renewable Energy Business
Lme'mﬁmmﬁmmimamimammﬁmeﬁ
18N1anNNIIARAFINTUTININGINUNAUNY
wseagalanaznginssuuilan Uszianvesnaia
nsmvuanatatd 1MueE@Ins us, 5N
FIMNAUAAZTINIUTNTAUNG I UNARNY
YBULR WU wagntiivesdienisiulugsia
wds1u ninnisifesdulunisdaassiiunu
nsdamiunuuiteldlunisduiunisvesgsi
NTIATISRRAZAITINUNUNITEIY NITHANTUN
1A5IN19899U AAIANI5EY 1ATIAT19N19NI5RY
Arvenu ulgurglTuduna wagni1suinig
AIEaan9idu nsdfnwidiunisnaa
wazn1sdu tasiniinvensiaTsinaInd sy
gIfandnunaunu
Marketing management concept, market
opportunity; analysis for renewable energy;
business motivation and consumer behavior;
market type determining; the target market for
the distribution business and the renewable
energy service business; scope, roles and
responsibilities  of finance department in
energy business; basic principles for allocating
funds; financing for the operation of the
business; financial analysis and planning;
consideration of investment projects; financial
markets, financial structure, cost of capital,
dividend policy, and financial risk
management; marketing and finance case
studies, and market analysis practice skills for

renewable energy businesses

Al

141163033 Jagaainuaznsussgndldarudiu
WA 3(2-2-5)
Smart Materials and
Applications
ANUMNIEYR AR KA TEUURANA YIATBY
Janaann langandrgusruesidnlndledidnyin
wodletaa1n n1siwieuianaainviineg 9 Jan

LRI
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ARulNAN N1959UTINAIBY Tannaind1nsy
msldemsundsnu dnddnnsedind uazdu q

Definition of smart materials and systems;
types of smart materials shape; piezoelectric
ceramics; smart polymer; preparation of smart
materials; composite material; self-assembly
smart materials in energy applications and in

electronics and others

141163034 N1SWEINTAIAIIUADINITNAIITY
wAZERANEIIU 3(3-0-6)
Energy Demand Forcasting and
Energy Statistics
lAseasianarJURUUBIAaNA AN 1 U ln
719 9 MsasureMslndanuInnauldnas
1Jundn n1seSursuarnssindiuyeandsnuy
fufn Bnsnedtuazadaanslunisvadeu
nuiniaasugenansidesdu 35n1sedviy
A19ILATIERAMUADINITHAIIIU NITANAATLU
ANUABINTNANUAIEITNTAT YT
Structure and format of the various types of
energy balance; sectoral accounting of energy
consumption by the major energy consuming
sectors; accounting and assembling of
traditional energy; basic econometric method;
methodology for demand analysis;

econometric energy demand forecasting

Al

141163035 n1389813013AA1AFIMTUG IR
WU 3(3-0-6)
Marketing Communication for
Energy Business
mma"ﬂﬂ”agLLazam‘Uixﬂawaqmiﬁami
nsfvuanatadiang wiesdelunsdeans
nsmatndmiugsiamdsau nslddessulay
wareonlay nagninisdearsnismainsinds
A1SNAEaULaENNSUTZ LUK
The importance and elements of
communication targeting; market
determination, and marketing communication
tools for energy businesses online and offline;
media marketing communication strategy,

including testing and evaluation

LRI
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JEtY

141163036 n1sdanisuazuszidulasenis
WAL 3(3-0-6)
Energy Project Management
and Appraisal
AM5IANISIASINIG ATEUIUNITIATIEA adla
AM2TUHY LazTAYIIATINITNIING 991U
msAnwiesgianudulule naneuwnunis
LATYEAIEANT 209LlATINIT N15A LT UIY
AUlATINITAITNAIMUANITVINIY N1TATUAN
Alda1e n1sdanisfiugaaIn Lagaudss
A1TAIUIUAIUNITIIUTDILATINITATUNE 191U
135Uz uA wIndanveslasin1sfy
WAL NFUIMISIATINTATUNS I
Project management functions; project
analysis, project planning and development
techniques; project economic evaluation,
implementation, scheduling and cost control,
quality and risk management; financial
calculations  of the energy  project;
environmental assessment of the energy

project; energy project management

LRIRYPY




AANUIN U
e Uiy



187

319739 1FuNuUnu
a1au nangnsuTuUse w.A.2561 nangnsuTuUTe W.A.2566
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