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fndngmatituinanza
WHY 2 WU
Hadwsn1sBeuiiiaaniuag nagnsnIssay nagnsamsuIzNITia
#angns (PLOs) wazUsTiEiuna
PLO 1(S) afunewmaluladi - m3Feuilaglilasanuvie 1. wanuanlassumselym
\Rendowhundanuld Uaymlugiu (Project-based or | 2. nMsazvisuAnlaefiseu
Problem-based Learning) 3. mié’ammimé’aau
_AanssumsiBoudiunisussens | 4. Bnsiauasusuiiunadu q
nsalAny) uazanun1saldnaes fivdngasiiuinmsnza
- mseAuTelutuiou
- msthiaue / uiilesy
UUMINY
- msi3punsaeyluguuuudy
fndngmatiiuinanza
PLO 2(S) 83U18N1TINNITNANY - M3suilagldlassnuvie 1. wanuanlassnunselym
AINNYMLNERATNINTFIUENALG Ugymugnu (Project-based or | 2. nsaevioufnlaefiseu
Problem-based Learning) 3. msdaunalaeaou
 AanssunsBoudinunsussens | 4. Bnsiaueruszidunady

ATMANYY WATANIUNITAIINADY

Y @

Inangasiauimanean
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NBANSN1SEBUINAANTIvY

nangns (PLOs)

nagnsn1ssau

nagNsamsuIzNITIn

wazUseidiupa

. mMseduTwlutuS e

s / unlasu

UDUNUY

- MsiSeunisaeulugdiuudu 9

vanamsiiulmuzan

PLO 3(S) Uszandldnnuiniainu
INYFENS warNnwensLY
13D Inemanstunsyinaula

- M3suilagldlasenunie

Usynnugnu (Project-based or

Problem-based Learning)

. MInssunsiieuinunsusTeny

ATUAN®Y WAZANIUNISAIINADY

. mseAuselutuseu
. MsuEuD / unkesu

UUNUNY

. M3FpunsaeuluzuLuudY 9

ndngasiiiuitmuzan

1. waunlassumselym
2. MyazviouAnlagisey

3. M3dunalagraou

4. FnsTauarUsuifiunadu o

ndngaaiiiuinimuivau

PLO 4(S) Usegnaldnnnuimeanu
WAUIAENS I ULAZAITINNISHND
WinUseansannishonasnula

- M3suilagldlasenunie

UsynBugu (Project-based or
Problem-based Learning
AANTIUNSISIUINIUNITUTIEY
NSAANE LazdnIuNsaldIang
mseAUselutueu
mstaue / nuiildsu
LU
siFeumsaoulugUuuudu

ndngnsiiiuinmuzay

1. wanuanlassuselgm
2. MsagvisuAnlagkiTey

3. mydanalaeaou

4. FnsinuasUsufiunadu 9

Y 3

Inangasiauimaneas

PLO 5(S)
danlimalulagndsnuianyay

funstaanule

nsiseuilaglilasanumse
UaymBugu (Project-based or

Problem-based Learning)

. ﬁﬂﬂiimﬂ?iﬁﬂu%ﬁWUﬂﬂiUiiﬂﬂﬂ

ASAIANEN waranuNIalanans

. msenuselutuseu

- msiaus / nuilesu

UBUNUY

. MaSsunsaeulugluuudu 9

vdnansiuI vz an

1. wanuanlassunsolom
nsagviouAnlagk ey

nsdanalagaeu

S

WnsinnarUsziiunadu 9

vdnaasiiui vz ay
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NBANSN1SEBUINAANTIvY

nangns (PLOs)

nagnsn1ssau

nagNsamsuIzNITIn

wazUseidiupa

PLO 6(S) a3ungnann1snisuseidiu | 1. nsseuslagldlasanuvise 1. HaUAINlATIUnIa Uy
ANMUANAMAATEANARN VRN Usymugnu (Project-based or | 2. msazviouAnlaediSeu
Tassmsaundanule Problem-based Learning) 3. Msdanelaggaou
. AanssumsSeudiiunsussens | 4. Bnstauazussiiiunadu q
nsdifny wazanIuNTalTIaes fndngnsituiumza
- msefusgluduteu
- msvhiaue / nuilddu
UUVINY
. m3Soumsasuluguuuudu
fivdngmstiiuinmnza
PLO 7(G) ¥nausAugdu 330 . fanssumsiSeudinu nsdldnw | 1. wanunlassuvselym
unumnthil wageusuiiaveuse wagan UM IaiTnaes 2. MsazvisuAnlagklTey
AULBY nseAuTeludude 3. msdunalaedaou
mstnaue / uiildsu 4. FBnsinwasUsudfiunadu 9
UDUVNY fivdngmsiiiuinmnza
nsiFeunsaeylugUuuudu
fivdngmstiiuinmanga
PLO 8(G) divinwen1sduaudeya AaNTIUNSSEUINIAITUTIENY | 1. waeuanlassnuvisedym
wazgmsiaueny nstlfnw uaranumsaldnaes | 2. nsavvioudnlagglsey
. msoAuneluduSeu 3. msdunalaedaou
. msthiaue / odildsu 4. FBnsTauarUsudiunadu o
UDUMLNY fivdngmsifiuinmanga
. m3Foumsasuluguuuudu
fivdngmatiiuinmnyay
PLO 9(5) Weulasssnumsidela . nMsseullagldlassnunie 1. wanunlasanuvsedym
PENYNADINUNANIVINT Uay Yaymilugiu (Project-based or | 2. nsasvieudnlaedieu
35LIUITUVDIINITY Problem-based Learning) 3. M3dunalagraeu
. fanssumsiSeudiniunisussensy | 4. BnsTouarUsedfiunadu 9

ASAIANEN wardanuNIalanans

. MseAuTelutuseu

. MSEEND / Nunlasy

UBUNUY

. MsspunsaeulusUuLuudY 9

vdnansiul vz an

Andngnsiiuinuzay
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a [y =

6.3 HAANSNTIIUIAUNINTTIUAMIAITLAUDANFANEY W.A. 2565

9 q

WINTFIUNATWSNTTEUS

FgazIdYANAANSNISITEUS

1. A3 (Knowledge)

ysannsanaiinumalulagwdsnuuasmsdnnisisndunagiiiome
semslUUATR WeltusslovilunsiGoud maviauuaznisduiy
FinludsrslFognsiiviniiunsvdsundas

fAnuAn3ity adsassduinnssy Wolosanuilmiiienisduny uas
asdslmififuiivensu

Uszidiu o5une Innd aounisalang 9 Tagldannudidugm

2. yinwe (Skills)

T e309iaTnLasins Iz unAluladnasularn1IANIS lAena

NS

'
¥

TdmalulagadsialunisduAusasifivusudeyaanunasdoyad
UFedtenilunazsirsUssmeiiniiauslamungauivaniunisel
Tinwinsuaznrwisslssinalunisdoans waznisuauelaegiedl
Uszansnm

o @ a 14 1 a a a
anunsavihauduiiulaegrediuss@nsnm
Amaszviegradussuuazuilatamla
wandoandarinwelunsusuuss wily nsasiemnudlunisuin msfa

Tauaeddhnl Weaiwanuilvliddnnisvseinin

3. 958535% (Ethics)

o ¢

LARIDDNDIANUTRANES SURAYRU 1318 AsraLIan

LARIDBNIINNSIAINAGITUE L EFazIiadIUsIN YUsElevUiadIny

waziduiifiendinng
wansoanianislalalunisguasnwaaindey

nsnszviduluaiungniinivesdsau ldvinianguune wazneia

Uselovilnadany

4. anwazyAAa (Character)

wanseondedndrinluniseysnindsau waziiuguailunisldndsay

wansoaniensilunadioaniinunin Swihfiauwes innsngdu weli

anunsneguiuluduniianuvainvateneanufaias Tuusssula
Usumlmdiudiaulazaniunsalang o Mdeundasls

wanwwwiRalunsiludusgnaums
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6.4 wanemNUFUTUSTEN I INaaNS NS EUsNIAAIsvamanans (PLOs) fuvinueuazAly

Ao & & 1%
AU TUYN 4 AU

Y 1 BWUUIYINIT BUU 1 N

HaANSN13I38UiNAIANIsvaInangas (PLOs) A3 Winwe | A9W5II | AnwaTYAAR

Knowledge . . Character
( ) | (skils) | (Ethics) | ¢ )

PLO 1(S) a5ugwmalulagiiendasiuing inus v v

fundaule

PLO 2(S) Uszgndldainuimesnuinermans 4 4 4 4

LAYYINYEAS MRS B9 D INEANERS lUASYINY

1]

PLO 3(G) vhausuiugdu s9nunummiil uay 4 4 4

ANUSURAYURBAULDILS

PLO 4(G) fivinwen1siuaudeyauaznisunaus v v

Ny

PLO 5(5) faunanuideaiundsnulsegagnaes 4 4 4

ANUNANIYINIT LAZITTYIUTTUVDITNIVY

WY 1 LUUIBINIT LLUU 1 O

HAANSN13I3EUINAIANTevaInangns (PLOs) A3 Winwe | 3U5II | AnwaTYAAR

Knowledge . . Character
( @) | (skills) | (Ethics) | ¢ )

PLO 1(S) a5unemaluladnendasmnunasnule v v

PLO 2(S) 85U18MTIANTHAINUMUN UINY 4 4 4

WazLIMIFINEINALA

PLO 3(S) Uszandldainuinesuinenmans uay 4 4 4 4

Pnyens4es el o nendmans lunsvinnula

PLO 4(S) Uszgndlininuiniemuinalulad 4 4 4 4

NAINUBAZNNTINN SN DLLUSEANS AN

NEUle

PLO 5(S) Usuugeszuundsnunivalinlel v v v v

UsgAnSnmiangaununsiganule

PLO 6(S) 83Unenann13n1suseiiunuauema v v v v

\ATUgANAn3TaIlATINITINUNE UL
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HaAWSN1ssEUiNAANTIvawmangns (PLOs) A3 Wines | A9WSIT | AnwaTYAAd

Knowledge . . Character
¢ ) | (skills) | (Ethics) | ¢ )

PLO 7(G) vausauriugdu $3nunuinueind wae v v v

ANUSURATRURDAULDILA

PLO 8(G) fivinwwmidurudayaiasnsulaue 4 4

PLO 9(S) Wiaunanuideaundsnulaegignsios v v v

ANUNANITINIT LAZITTYIUTTUVDITNIVY

a =
LLNY 2 LLUUABIYN
v ¢ a v o ) v o a )
NaANsN13l3UINAANIevasndangas (PLOs) A3 inwe }UFII | AnwaTYAAR

Knowledge . . Character
( @) | (skills) | (Ethics) | ¢ )

PLO 1(S) aSunewmaluladnendasiundasnule v v

PLO 2(S) 88U18M5IANINGNUMUNYYINY v v v

wazLIMIFINEINALA

PLO 3(S) Ussgndildnnusmasmuinendmans uay v v v v

PINwrNsIAS ol eineranslunsyinanula

PLO 4(5) Ussgnaildnnuimeinumalulad v v v v

PAINULATNNTINASENDLNNUTEENSNINNNT LY

nasule

PLO 5(S) iaanldmaluladndanuilimingauiu v v v v

Astdanule

PLO 6(S) 85U1enaNNIINTUTEIUAIUANAINIG v v v v

\ATUgANAN3VOILATINITINUNE UL

PLO 7(G) vhausuiugdu $9nunummiil uag v v v

ANUSURAYURBAULDILS

PLO 8(G) dvinwwmsdunudeyaiaznsuliaus v v

PLO 9(S) Weulasasnnsidelaegnegnaomy v v v

WANIYINIT AZATTYIUTTUVDIUNITY
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6.5 ANTNUARIANNFNTUSTEN I IaaNSNSSEUIIAIANTavewangns (PLOS)

NUSHAVDINRINYIRY

Y 1 BWUUAYINIT BUU 1 N

v a o

AUIFUNFAULRE

OBE 2

o L4

v g = v @
NaﬁWﬁﬂ']iLiElungﬂ’]ﬂ‘W'N

vasnangas (PLOs)

Wusha 1

Wusna 2

WUSN 3

WUsN 4

PLO 1(S) ssnemalladifetos

fuIneninusaundanule

PLO 2(S) Uszandldnnuiniaiu
INYFENS warNnuensLY

W3odladInenmanslunisyinaule

PLO 3(G) vhausuiugdu 390

Y

UNUIMULNT LaEANUSURAYEU

AOAULDILS

PLO 4(G) fivinwen1sduaudeya

LAYNITUNAUDIY

PLO 5(S) WU u3 T8 A UNE 19U

fpEgnAosmunanInnnig way

o o

578U TTUVDIUNTY

B 1 WUUAYINIS WUU 1 U

HAANSNT3I38UINAIANIS

Yawiangns (PLOs)

IS))
3¢
a

Wusha 1

Wusha 2

WUsN 3

Wusna 4

PLO 1(S) savnewalladfiietos

unaanule

PLO 2(S) 85U19A159ANNTNANU

AIUNYVINBLATNINITFINEINALG

PLO 3(5) Usegnaldnnnuimenny
Wermans uazinuensld

WIodiadInenmanslunisvinaule

PLO 4(S) Usegnaldnnnuimenny
WAL NS I ULANITINNSLIND

WinUseansannistandaanule

PLO 5(S) USuuseseuunaasu
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NAANSN15E38USTNIANNNIG
Y a < s a s a £ a [ a

. Adavidy WUSN 1 WUsSNR 2 | WWsNa 3 | wWusha 4

Vamangns (PLOs)

Wialilauseansnnmungaunu

mMsbraule

PLO 6(S) a3unenannisnis v v v v
U5z uANANAMALATYSANERNT

2a9lASINITAUNSIULS

PLO 7(G) ¥nausamiugeu 53n v v v v v

Y Y

UNUIMATNT LazAusuiingeu

AOAULDILS

PLO 8(G) finwzn1sdududoua v v v

LAYNITUNAUDIY

PLO 9(S) WU 3T8FunEIaY v v v v v
fpEgndosmundninnnig way

IYIUTTUVDITNITY

WAL 2 WUUIYITW

HAAWSNTEUiNAANIS . - u - v - o -
Wusio 1 | Wusia 2 | Wushe 3 | wWusha 4

o))
[

3¢
Za

vasnangas (PLOs)

PLO 1(S) ssunemalladifetos v v v

fundanule

PLO 2(S) 88U19AN5IANNITNENIU v v v

AIUNYVINEUAENINITFINANALG

PLO 3(S) Ussgnaildnanuimasu v v v v
INeFEns wazinwensiy

W39 dInemanstunisyinaula

PLO 4(5) Ussgnaildnanuimau v v v v
WAUIATNS I ULALAITINNSHD

WinUseansannishonasnule

PLO 5(S) waanldimalulagnassnu v v v v

Amnnzautunislganule

PLO 6(S) 93UN8NaNNI5N1T v v v v

UspuANUANAMIAATYSANENT
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HAAWSN3EUiNAAN IS

vasnangas (PLOs)

Wusha 1

Wusha 2

NUsA 3

Wusna 4

Y8ILATINTITANUNSIIULS

390

PLO 7(G) yihausuiugau
UNUIMNTIT WarAusUiavey

AOAULDILA

PLO 8(G) fivinwen1sduautoya

LAYNITUNAUDIY

PLO 9(S) Wlgulasasnanisivele
asngﬂﬁaqmwé’ﬂ%ﬁmi ey

AITYIUTTUVDITNITY

KRUNYLIR)
—

o v ¢

el U

YR
WUSHY 1 NUN8Dd

WUSHD 2 NUNEDY IFULBEWAIUN

WUSAD 3 NN

WUSHY 4 NN

NARUMTANNIUS T AR

USN15391N15NFIAY

utsafaUzuaz IaussIN (59N09955351)

UIngdetuiiaiuinedians walulad wazuinnssy Wudnesudulusedu

6.6 ANTNUAAIANUFUTUSTENINNAANENSEUTNANANTIVRMENERS (PLOs) fiuRmnyy

WugUTINAUYIT A U sZaR L.

e 1 WUUIYINIS BUU 1 N

HagnwsnsFeuinaandsvandngns
(PLOs)

Graduate

Attribute 1

Graduate

Attribute 2

Graduate

Attribute 3

Graduate

Attribute 4

PLO 1(S) 5unewmaluladniiendaeny

Ingntinusanundsanule

v

PLO 2(5) Usgndldanudmeinuivenmans
wagvinwensidinsesiieinenmanslunis

yiraule

v

PLO 3(G) vhausuriugdu J9nunuimmiii

wazANUSURATRUABAULDILA

PLO 4(G) fivinwen1sduAudeyauiaznis

YIFUDIY

PLO 5(S) Wi demundsanulsaeig

Qﬂéf@ﬂm’m%ﬁﬂ%‘ﬂ?ﬂ?i LRI EAITYTUIIUUDY
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HAAWSN1TEUiNAIANIIvaaNgaS Graduate | Graduate | Graduate | Graduate
(PLOs) Attribute 1 | Attribute 2 | Attribute 3 | Attribute 4

N9y
LY 1 LL‘U'Uaﬂﬂﬂqi LUU 19

waé’ws‘msL%&luii'ﬁmwﬁ'wawé'ﬂgm Graduate Graduate Graduate Graduate

(PLOs) Attribute 1 | Attribute 2 | Attribute 3 | Attribute 4

PLO 1(S) 5uemalulagiieidasniu v
nasule
PLO 2(S) 85U18MITIANITHAINUMUNY VY v v
WAzLIMIFINEINALA
PLO 3(S) Ussgnsildnnuimasnuivenmans v v
LAYINWEAS AT B NN AERNS LUAS
yiraule
PLO 4(S) Uszgndlininuiniamuinalulad 4 4 4
PAIULALNNTIANSHDLALUSEANTANANS
Tonasanule
PLO 5(S) Y5uugessuundsanuiieliile v v v
UsgAnSnmiangaununsigaula
PLO 6(S) a3unemannsmsUseiiiuanuduen v v
MAATYgAERsUadlATINSUNE W ula
PLO 7(G) vhanusuriugdu J9nunuimmiii 4
wazANUSURATRUABAULDILA
PLO 8(G) fivinwen1siuAudeyauiaznis v
YIFUDIY
PLO 9(S) Waun9nuidseaunasaulaagig v v v v

Qﬂﬁ@ﬂm’m%ﬁﬂ%“ﬁ’m?i eI S AITYTUTIUUDY

o [

1NI9Y

21




LAY 2 WUUIYITW

OBE 2

waé’ws‘msL%&luii'ﬁmwﬁ'wawé'ﬂgm Graduate Graduate Graduate Graduate
(PLOs) Attribute 1 | Attribute 2 | Attribute 3 | Attribute 4

PLO 1(S) a5unemaluladiientasnnu v
NaUle
PLO 2(S) 85U18MITIANITHAINUMUNY UHNY v v
wazUINIPINEINALA
PLO 3(S) Ussenalganuinesnuineeans v v
LAYINWEASIULAS B INeAERAS LUAS
yiaule
PLO 4(S) Uszgndldninuiniemuinalulad 4 4 4
PAIULALNNTIANSHDLALUSEANTANANS
Tondaaule
PLO 5(S) aenldmalulagnasnuivaiyay v v v
Aunstdanule
PLO 6(S) 5U1enaNNISNITUTEEUAIUANAN v v
MAATYFAENSURIlATINSIUNE UL
PLO 7(G) vhanusuiugdu $9nunuimnii v
LAYAUSURATDUMABAULBILA
PLO 8(G) fivinwen1siuAudeyauaznis v
ULAUDY
PLO 9(5) Weulasssnnisidelisgegndes 4 4 4 v

AUNANIYINIT LASITTYIUTTUVDITNIVY

NUNYLIR)

Graduate Attribute 1:

(Person with Professional and Thinking Skills)

Graduate Attribute 2:

Jud@anusanuanunsahdvdn waslvinveiunnufnaneesse

Judfinnudednd Suinveu dnmsssu 93usssu ilszloviiiedany

waztludifianaivinig (Person with Social Responsibility)

Graduate Attribute 3:

< vy a < 17 v (Y a
Lﬂuﬂdllﬁ']uﬂﬂ s AN LUUQU?SﬂE]Uﬂ’ﬁWmu’WlﬂiiﬂJLLaSWIﬂIUIaEJ

(Person with Innovative and Technopreneur Mindset)

Graduate Attribute 4:

Global Competence)
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7. AUAIANTIVINAANSNITITEUS
7.1 AnuAanTIveIRaanEnIsteuilledutnis@nw (YLOS)
WHY 1 WUUIBINIS WU 1 0

TR 1 (YLO 1)

YLO 1.1 efunemaluladiAgitesiuineninusiundsnls
YLO 1.2 Uszgndldmnuimeiineieans uazsvinwensldieieadioinenmanslunis
aula
YLO 1.3 Yewsamfugdu Fanunumming wazanusuiiaveusenuiesls
YA 2 (YLO 2)
YLO 2.1 #inwensduAudoyaiaznisulaueny

v

YLO 2.2 W 3dumunasnuliog19gnaenIuaniznnis kagassenusinves

Y [y

N8

L 1 WUUIYINIS WUU 1 ¥

U7 1 (YLO 1)

YLO 1.1 efunemaluladifgtesimumdaauls

YLO 1.2 85U18NTIANISHATUMUN MU EUAZLASTINENALG

YLO 1.3 Usegndldmudmsinuinenmans uazvinuenisldiasesiioinermanslunis
ieule

YLO 1.4 Uszgndldmnuimefumaluladndanuuaznsdanisilofinyssansamnns
Tdwgsnule

YLO 1.5 Y§uussszuundsnuiieliliussavBammimnzansunsldauld

YLO 1.6 85U18naNNINITUTHIUAMUANAIMIATYAIEATURILATINITAUNAULA

YLO 1.7 ¥iemdamfugu Sanunumming waganusuiiaveusenuiasls

T 2 (YLO 2)
YLO 2.1 fivinwensduAudayakaznIsULaueiu
YLO 2.2 mu193deiundsanulaeg1egndesnumdnivinis kayasseussaves

Y o

n39Y

LU 2 BUUIUIYW

U7 1 (YLO 1)

YLO 1.1 aSuiewaluladnineddasniunasaula

YLO 1.2 85U18N159ANSNANIUAUNYUNNBLAZLINTFIUEINALA
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YLO 1.3 Uszgndldanusmiaiuineimans uagiinwensidiasesdieinenamanslunis

yiaule

YLO 1.4 Uszgndldanuimesnumalulagndsnuiaznisdanisiiedinusednsamnis

Tandsnule

YLO 1.5 i@anldmalulagwdaanuimunzaununistaauls

YLO 1.6 a5u1emanmInisusziumnuduamMaAsygmansvaddasanisnmundanula

YLO 1.7 viusiuiugau $9nunuimuti uaganusuiinveusenuiesld

TR 2 (YLO 2)

YLO 2.1 iivinwgnsduAudayataznsilausy

YLO 2.2 Weulasesamidelasgegndesmiuvanivinig wasasseussavestinidela

7.2 waneANNFUTUSTEN I NSNS EUSNIAANIvemangans (PLOs) AUNAENSNNSISEU;

WaduUn1sAnw (YLOs)

LA 1 WUUYINIS UL 1 N

NAAWSNTSI38UINAIANIVRINANGNT

PLO 1 (S)

PLO 2 (S)

PLO 3 (G)

PLO 4 (G)

PLO 5 (S)

YLO 1.1 adungmalulagMnegideeniu

Inentinusaundaanule

v

YLO 1.2 Yszgnaldmnuiniwinu
INeFans wazinwensiyasesile
Ingnranstunisyinaule

YLO 1.3 veusiudugau 33nunum

U LAEANNSURAYIUABAULDILG

YLO 2.1 {ivinwensauAudayauazns
PRIGILIRY]

YLO 2.2 simunanuddpanunasnule
PENYNADINUNANIVING Uay

ATTYIUTTUVDITNITY

BAY 1 BUUAYINTT UU 1 ¥

NAAWSNISI3EUINAINNIIVDS

NaNgNs
Y

1(9

PLO | PLO

2(S)

PLO
3(S)

PLO
4 (S)

PLO
5(S)

PLO
6 (S)

PLO
7(G)

PLO
8 (G)

PLO
9 (S)

YLO 1.1 aSungwmalulagnelves

fundaanule

v

YLO 1.2 85U18N159ANISNAINIUANY
NOVENELATNINTFILANALG
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NAANSN1TEEUSNAANTIvY

wangns
Y

PLO
1(5)

PLO
2(S)

PLO
3(9)

PLO
4(s)

PLO
5(S)

PLO
6 (S)

PLO
7(G)

PLO
8 (G)

PLO
9(S)

YLO 1.3 Uszandldninuiniainu
AINYIANENS LATTINWENSIYLATD9IB

Ingnranstunisyinaule

YLO 1.4 Uszgnaldanuinieinu
WALIATNA I ULALAITINNSIN LAY

UsganSamnistandsnule

YLO 1.5 Usuussszuundsamuitalsile

UsganSnmiangaununsiganule

YLO 1.6 85ungnann1snsuseiiiu
ANUANAMIAATEFANANTYRLATING

munaanule

YLO 1.7 vinusauiugau S3nunum

PN BATAINUSURATDUADAULD

YLO 2.1 fvinwenisduAudoyauay

ANTUEUBINY

YLO 2.2 Wl desmundaanule

a

PENYNADINUNANIVING Uay

IYIUTTUVDITNITY

WY 2 WUUIYITW

NAAWSNISIUINAINNIIVDY

Nanans
Y

PLO
1(9)

PLO
2(S)

PLO
3(S)

PLO
4 (S)

PLO
5(S)

PLO
6 (S)

PLO
7(G)

PLO
8 (G)

PLO
9 (S)

YLO 1.1 aSungwmalulagiinelves

fundaanule

YLO 1.2 85U18N15IANITWAINIUAY

NOVNBWAZINATTINANA LA

YLO 1.3 Uszgndldninuinieinu
Weeans wagvinwenisldinieslie

Ingenanstunisyinaule

YLO 1.4 Uszgndldninuinieinu
WAUIATNS I ULAZAITINNSIN LAY

UsganSnnnislandsnule

YLO 1.5 @onldimaluladndsaui

winzautunistgaule

YLO Lafungnannisnsuseidiuning
AUAMILATESANENTYRIATINITAY

NEUle

25




OBE 2

NAANSN1TEEUSNAANTIvY

wangns
Y

PLO
1(5)

PLO
2(S)

PLO
3(9)

PLO
4(s)

PLO
5(S)

PLO
6 (S)

PLO
7(G)

PLO
8 (G)

PLO
9(S)

YLO 1.7 vinusuiugau $3nunum

N7 wazANUSURATEUABAULBILA

YLO 2.1 fvinwensduautoyauay
QUEPRIGITLERD!

YLO 2.2 Weaulasesnanisiselaagig
QNABIMIUNENIYINTG UaLITIEIUTIO

Y99UNIY

26




OBE 2

aeAUsznaunl 3 laseadenangns snedvuasniiaein

1. PunienaNiTeunaanangns

36 WUILNA

2. Taseadravangns
TIIUMNLAN TIUARDANANGAT 36 nuIene

LAY 1 WUUIYINTS BUU 1 N

PUINIVIUIAY 36 BUILAR
Ingdnus 36 WA
FurTeauladuninenie® 1 weda

FIUNADAVANGAT 36 NUIAA

*s1g3vlutdunisAnlunisansanisdne Useilunaidu s/u

WY 1 BUUAYINTT BUU 1 ¥

PUINIVIUIAU 24 wene
F1U9AU 12 wene
AINYIANUS 12 vein
ForTeaulaiduntnene* 2 Wi

a = 1 a

LIV EDN 12 wdaeie
AV NABNRNY 9 NUILAN
v nanniiy 3 UUIENN

FIUNADAANGAT 36 NULNA

*s1g39 ltunusAnlun1sdsanisinen Yseiliunadu S/U

LU 2 LUUIBITW

PUINIVIVIAU 18 #uInn
F1U9IAU 12 wene
NNSAUAINDATE 6  VwNe
Fuvsrulituniieia 2 yiqeis

PUINIYLADN 18 wenm
a & 1 a
I NADRNY 15 yein
Jyndaniald 3 e

FAARDANANENT 36 LA

*s1g3vlidundgAnlunisansanis@ne Useiunaidu S/uU
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3. 519U UBAATNUINIBILATITUIUNUILNA

PUINIVIUIAU

A 1U9AU

WA 1 WUUWINT UL 1 N

SHEIYN

130025105*

130025901

Fodwn nu2Ein
(ussene-UUR-AnunAuainfiedaies)

st lpUIIdelazduuun 1(0-2-1)

(Research Methodology and Seminar)

Inetinus 36

(Thesis)

We 1 LUUABINTG LUU 1 9

SREIY

130025108

130025109

130025110

130025111

130025112*%

130025104*

130025902

Fodw AVRlnL!
(ussene-URUR-AnwnAuainniedaies)
ATugAaninaN ULz AIndou 3(3-0-6)
(Energy and Environment Economics)
wiAlulagn1INERNEIIU 3(3-0-6)
(Energy Production Technology)
\n3estiondmsuinemansuarimnssuemans 3(2-2-5)
(Scientific and Engineering Instruments)
wialulagnisdnnsnasnumulniilazaiuiou 3(3-0-6)
(Electrical and Thermal Energy Management Technology)
52 U8 U 1(0-2-1)

(Research Methodology)

AN 1(0-2-1)
(Seminar)

WYINUS 12
(Thesis)
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OBE 2

SRAIY Fodw wuwNA
(ussene-UUR-AnunAuainfiedaies)

130025108 LAsugAaninasuLazAunndon 3(3-0-6)
(Energy and Environment Economics)

130025109  wAlulagn1INanNEIIUY 3(3-0-6)
(Energy Production Technology)

130025110  nsesdflotndmsuinemansuagimnssumans 3(2-2-5)
(Scientific and Engineering Instruments)

130025111  walulagnisdaniswasanumuliiilazanuiou 3(3-0-6)
(Electrical and Thermal Energy Management Technology)

130025112*  seud8udsny 1(0-2-1)
(Research Methodology)

130025104*  &uun 1(0-2-1)
(Seminar)

130025903  N13AUAIDETE 6
(Independent Study)

NUINIYEDN
WA 1 WUUIWINTT UU 1 9 U 12 wiaedia
WAL 2 WUUIITN U 18 waedn
I udentanie

1. nguivmumalulagndsany

SRAIY Fodw nUWNA

(Ussene-UuR-AneAuadfiendles)

130025703 wialuladiewmasuasnisunlvg 3(3-0-6)
(Fuel and Combustion Technology)

130025704  WANULENDIIAGLAEANTITU 3(3-0-6)
(Solar Energy and Its Application)

130025710 wielulagusosulatuazimm 3(3-0-6)
(Steam Boiler and Furnace Technology)

130025711 wielulafiwadidomnas 3(3-0-6)

(Fuel Cell Technology)
29



130025712

130025713

130025714

130025715

130025720

130025721

130025722

130025723

130025724

130025725

130025726

130025727

130025728

130025729

130025730

130025731

wAlulagna TN

(Bioenergy Technology)
nsheudeuiiendunnld

(Waste Heat Recovery)
nsUszynaldinalulagiug
(Application of Pinch Technology)

willihuag Jagulihdwiunisussenddundenuy

(Electrochemistry and Electrical Material for Energy Application)

'B’aq%’juqqﬁm%’umsﬂisqﬂﬁmqwé’wm
(Advanced Material for Energy Application)
NsgUIUNTRRaNIsLUlnsAeY

(Petroleum Industrial Process)
winlulagwaduasenfing

(Solar Cell Technology)
N15439U{A381TIoNUS

(Heterogeneous Catalysis)
wilumeluladdmsuiagdanvsednduas gy
(Nanotechnology for Electronic Material and Energy)
Januardiannsetinddeaies

(Smart Material and Electronics)
ASPUILNMIF WA LN e

(Liquid Fuel Synthesis Process)
Sannsislinuazn1sUsEE NARUNE s
(Electroceramic and Energy Application)
TanTanmuasmMIUTeNAR UG 11U
(Biomaterial and Energy Application)
TaneUseneulasNTUTEE NAAUNE 1911
(Composite Material and Energy Application)
welulaglelefidmsumsussgndnundany
(IoT Technology for Energy Application)
wialuladszuumuaNdaRTerd munUNG U

(Intelligent Control Technology for Energy Application)
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130025732

130025733

130025798

130025799

130025809

130025813

130025814

130025816

130025817

130025898

130025899

OBE 2

weluladiwuwesuazgunsaifilandsnuaniigs 3(3-0-6)
(Sensor Technology and High-Frequency Energy Generator)
N1T0NLUUTZUUNSIIUAI NG OU 3(3-0-6)
(Thermal Energy System Design)

Sosmamzmeinunaluladndae 1 3(3-0-6)
(Selected Topic in Energy Technology 1)
Sosmamzmeiunaluladndaeu 2 3(3-0-6)

(Selected Topic in Energy Technology II)

2. NFATINUNITIANTNGNY

WA NUINH
(Ussene-uuR-AnunAuadfiefdles)
AsIRNITNEIUluIuladaRng 3(3-0-6)

(Energy Management in Logistics)

NOMUE ULEUIBLAZNITITIRUNEIY 3(3-0-6)
(Energy Law, Policy and Planning)

N13ATIVADULALTUTDINITIANITNAIIUY 3(3-0-6)
(Energy Management System Audit)

N15U52LIuInINSTINT0ILATIUN A UNGIY 3(3-0-6)
(Life Cycle Assessment for Energy Projects)
nsnsIiaLasUsziliulszansamnislandeanu 3(3-0-6)
(Energy Measurement and Energy Efficiency Evaluation)
FoIRmANENIIFIUNISIANITNAT 1 3(3-0-6)
(Selected Topic in Energy Management )

SR ARNIZYINIAUNITIANTINE Y 2 3(3-0-6)

(Selected Topic in Energy Management 1)

Jyndaniald 3 PR

denissuansedniundngasseduiudndnu nelunsenisuenansla

TaglAsUAUI LD UANNANE
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4. WNUNSANEN
WY 1 WUUABINTG WUV 1 A
T 1 anansdnendl 1
IWEIVN Fodwn nienn
(ussene-URUR-Anunduainfienaes)

130025105*  s2108UATITE LAY 1(0-2-1)
(Research Methodology and Seminar)

130025901  Anendnus 9
(Thesis)

* srgdlddumheinlunisdusanisine Usediunadu s/U

91 9 wwAn

W 1 mensinend 2
SHEIY Fodwn wuaenn
(usseng-UfUR-AnwAuainfesiaes)
130025901  Anendnus 9
(Thesis)

91 9 wwAe

I 2 mensinendi 1
WAV Fodwn wu2enin
(Ussene-UuR-AnunAuadfiendles)
130025901  Anendnus 9
(Thesis)

9 9 WwAe

I 2 Amensinend 2
WAV Fodwn wu2enin
(Ussene-UfuR-Anenduaddienales)
130025901  Anendnus 9
(Thesis)

9 9 WwwAe
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LAY 1 WUUIYINIS BUU 1 ¥
N 1 p1AnsAneN 1

SHEIY I2IVN

130025109  wAlUladnISHARNAI9Y

(Energy Production Technology)

130025111  waldlagnisanniswaaausuliidinasainusou

(Electrical and Thermal Energy Management Technology)

130025112%  s21{8U75348
(Research Methodology)
130025xxx AW UADALANIE
(Professional Elective Course)
* srgdmlddumheinlunisduanisine Usediunadu S/U

3 9 wwAe

N 1 p1AnsAnEIN 2

SREIY IBIVN

130025108 LAsugAanindsuLazAundon
(Energy and Environment Economics)
130025110  p3esflofadmsuinenmansuazisnssuamans
(Scientific and Engineering Instruments)
130025104*  duuun
(Seminar)
130025xxx AW UABALANIE
(Professional Elective Course)
XOCOXXNXK Segudoniily
(Free Elective Course)
* seRvliiumhieAnlunisdisanisane Useliuwaidy S/U

9 12 #UENe
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“nienn

(ussene-URUR-Anunduainfenaes)

3(3-0-6)

3(3-0-6)

1(0-2-1)

3(x-x-x)

“uenn

(ussene-UUR-Anunduainniedaies)

3(3-0-6)

3(2-2-5)

1(0-2-1)

3(x-x-X)

3(x-X-x)



130025xxx

130025902

130025902

N 2 nAnsAnEN 1

IBIVN

v nannen

(Professional Elective Course)

Inednus
(Thesis)
93 9 wwAe
N 2 nAnsAnEN 2
I
Inednus
(Thesis)

9 6 WUwAR

LAY 2 BWUUIBITN

130025109

130025112*%

130025xxx

XXXXXKXXXX

* s1gA ldunugAnlun1sdnsanisine Useliunadu S/U

U 1 p1AnsAnEN 1

I

wiAlulagn1INEn WA

(Energy Production Technology)
s2iluUITIY

(Research Methodology)

A UFONANE

(Professional Elective Course)
Agdentiily

(Free Elective Course)

9 9 WwAe
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OBE 2

U7 1 man1sAnedl 2
SRAIY Fodw wuwNA
(ussene-UUR-AnunAuainfiedaies)
130025108 LAsugAaninasuLazAunndon 3(3-0-6)
(Energy and Environment Economics)
130025110  i3esflotndmiuinermansuasdmnssuaans 3(2-2-5)

(Scientific and Engineering Instruments)

130025104*  dusun 1(0-2-1)
(Seminar)
130025xxx Y NADNRNY 3(x-x-X)

(Professional Elective Course)
* s1gAu ldundeAnlun1sdnsanisine Useiiunalu S/U

31 9 wUwAe

Uit 2 AMamsnenidi 1
IRAIY Fodw wuwnA
(ussene-URUR-Anwnduainniedaied)

130025111 walulagnisdanisnasauaulniiwazauiou 3(3-0-6)
(Electrical and Thermal Energy Management Technology)

130025xxx AW UADALANIE 3(x-X-X)
(Professional Elective Course)

130025 AW UFDNLRNE 3(x-x-X)
(Professional Elective Course)

3 9 wUwAe

Ui 2 manisAnend 2
WY Fodwn nuawnin
(ussee-ufUA-Anwnduatiaeie)
130025903  A1AUAIIDATE 6
(Independent Study)
130025xxx  AUUABALANE 3(x-x-X)
(Professional Elective Course)

9 9 WwAe

35



OBE 2

5. AN95UNY518IU
130025104  FUUUN 1(0-2-1)

(Seminar)

Prerequisite : None

Hn@nwideafinwidunindesns o MAesdestuaivifieuaindisn unaiy
s ionansivnawesiuleiudiasuFesiiauls tauelufuidsuareiusesiudu

Students are required to research various topics related to their field of
study from textbooks, articles in academic documents, journals, and website; topic of

interested must be summarized, presented and discussed in class.

130025105  sziUaulsIdBUaTEUNUN 1(0-2-1)

(Research Methodology and Seminar)

FrvsAuneu : laidl

Prerequisite : None

msfuadeyanaivermansuazinaluladaindis unanuivinis wasiivles
aiq‘iJL%@ﬂﬁﬁﬂﬁ]ﬂ’]ﬁ@ﬂ’lﬁagaﬁ’m%‘umiL%m’lemuw‘%aIﬂiN’m NITINURUAITNAABY N1TITEY
i’]EmuLLasmsﬁﬁLﬁua%gaﬁlu%uG&JuLLasaﬁU‘ﬁaimﬁu

Searching data in science and technology from textbooks, academic articles
and website; summary of interested topic; data management for writing report or project,

experimental planning, report writing, presentation and discussion in class.
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130025108 Lﬁiiﬂgmaﬁé’wé’emuuﬁz?ﬁu,'mé'au 3(3-0-6)

(Energy and Environmental Economics)

FwdeRuneu : Ll

Prerequisite : None

anumsaindssmunazdunadon Msduaiundsnunauny guasAndsa guniu
WHNI MTUATIARASNIN NTIATIRUNULATHARBULYILTEIATINTT NTATIeAduly
limansdu wnTesflomaassgmansdmiunsieneilazainis msUszsfiulasinismisinu
daanden alansUszfiudununaeniningdin malinngiasvgmanivedasiniandany
aelfanudsanazanuliviuou malansuszifiunanazniuaulasenis maIeuiiieu
wallandanuludaasvgmans msidenmaluladngdsandivnzaniian

Energy and environmental situation; renewable energy promotion; energy
demand; energy supply; equilibrium analysis; project cost-benefit analysis; financial
feasibility study; economic tool for project analysis; environmental project assessment; life
cycle cost evaluation; economic analysis of energy project under risk and uncertainty;
evaluation technique and project control; economic comparison of energy technology;

optimized energy technology selection.
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130025109  wAlulagn1sHAANAINIY 3(3-0-6)

(Energy Production Technology)

UsRuneu : Ll

Prerequisite : None

nsvUINNIRAnlewAdinnandana waluladnswnlndflagldidemaans
yiatuludmunmswdnndan Seruuazdseansnimvesszuundaliiiuazanuousiu noud
LaraNsInuzvRsFAUSALIUMHUTIY sruuihihioudeuasening Usngmsalinesludianyin
uazlszAvinmueaaiosiuialniiuesludidnvin Usingnsaiuasussaninmuoaieledidn
n3nuaztanieledidnnindmiunisuanlni ngufuasmeluladiwadidonds nguiuas
welulagvesgunsaliniundany ndwusasofinddmsunannszualiin ndaunasending
dmSunanindou sruuwaditemds nsesiidamesludidnydn wanasestudaiieledidnnin

Biofuel production process from biomass; co-firing technology for energy
production; definition and efficiency of combined heat and electrical power system; theory
and performance of flat-plate collector; solar water heating system; thermoelectric effect
and efficiency of thermoelectric generator; piezoelectric effect and piezoelectric material
for electricity generation; theory and technology of fuel cell; theory and technology of
energy storage; solar energy for electrical power system; solar water heating system; fuel

cell system; thermoelectric generator; piezoelectric generator.

130025110  La3esdiadndmsuinendidnsuazidinssuatans 3(2-2-5)
(Scientific and Engineering Instruments)
a ¥ > 1 a
FvsAuneu ; Ll
Prerequisite : None
NANN1TM19ULAZITN T UV UAT 9L BALATIZTRNATUINYIANEAT LAy
AAINTINAIENT dMTUNITITUUATEAAIMNTIUNIUNANIY NTIATIwINIesuaUnInsalny
N5ATILVNUIATIETE dUTRNETaRd S UNSUREUUNAY ATBIATIEITIAINTEY
A a ¢ a a g a &
oAl lazBldnnseiing
Principles and usage of analytical instrument of scientific and engineering for
research and energy industry; spectroscopy; structural analysis; material property for energy

conversion; thermal analyzer; electrical and electronic analyzers.
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130025111 wialulagnisdaniswasanuaiulniiwazanuiau 3(3-0-6)

(Electrical and Thermal Energy Management Technology)

UsRuneu : Ll

Prerequisite : None

nslindenulueAsuaslsUeRaImMNTIY N13RTIVIALATAATIAINTITNEIY
Tiuagndanuainuiou ssuunisanewazmivnulnilulssnuuarenns vewmeasini szuy
aufeunazgUnsaifildledr nseysnsndsnuluszuudneinia szuuiniesguiih ssuuinam
sruuTAIBusazUUeINIe sEuUliuaaTne sEuUALSen SEUUNISNAY NFEME N9
AFULUL NTOULIS NIalAN®

Energy consumption in building and factory; measurement and analysis of
electricity and thermal energy consumption; electricity control system in building and
factory; electric motor; heating system; steam equipment; energy conservation in
compressed air system; pump system; fan system; cooling and air conditioning system;

lighting; heating; distillation; evaporation; condensation; drying system; case study.

130025112  szd8uU3sI9e 1(0-2-1)

(Research Methodology)

FUeAunay : bl

Prerequisite : None

ANURIBLazIUIMNI8N1TI9Y UTElAniagnIzuIunITIdY n1snnualeyninig
e Fudsuarauufgiu n1snunusindeya NMsleszidoya N5 WeulasesIuassneaIung
398 n5UsEEiuuIdy Msuwalfeluly asse1usTulnideuarmainitn1sIT8IRNIENI9A 1Y
wAlulagnasnuLazn1sIANIg

Research definition and goal; type and research process; research problem
determination; variable and hypothesis; data collection; data analysis; proposal and

research report writing; research evaluation; research application; ethics of researcher;

research technique in energy technology and management.
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130025703 waluladioinwdwaznswivd 3(3-0-6)

(Fuel and Combustion Technology)

dsAuneu ; bl

Prerequisite : None

MssuunTdnvendemas audh nsvagou nsHanTemAwds Weomduran
Lazfmdemadesiudomddinm Tesdoy sruuuasfiuingy Usinaaisduius Ay
You nszvrumanindfluiniessuddununielu msussgndlinguinisaiomuialunisszme
mMInaus nsavany n1sviAuy nszuaunswalug msvhwnesesniswa sl miﬂizqﬂsﬂu
mu%’w%aqmammim

Classification of fuel; property; testing; production of solid, liquid and
gaseous fuels with emphasis on biomass; petroleum; coal and oil shale; stoichiometry;
heating value; combustion process in internal combustion engine; application of mass
transfer theory in vaporization; condensation; dissolution; transpiration cooling; combustion

process; prediction of combustion rate; application in research or industry.

130025704  wass s finduaznisldau 3(3-0-6)

(Solar Energy and Its Application)

AsAuneu : laidl

Prerequisite : None

WAETINTBINEsURAIe1 RS nsrurunstilalaanidn nisudaluiinannwad
Las91ing N1500NLUUITUUIgAaRaIe17ing gunsalluszuundn n1sdninusidainudou
nszurunstilauaailain nsHanmemasnndsnunatening mstndsunaeriingunld
Uselyl

Solar energy resource; photovoltaic process; electrical energy by solar cell;
solar energy system design; device in solar energy system; heat radiation retention;

photocatalytic process; fuel production from solar energy; benefit of using solar energy.
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130025710  waluladudiolotuazinim 3(3-0-6)

(Steam Boiler and Furnace Technology)

nvsRuneu : Ll

Prerequisite : None

wifelotuazinnn nruzduussiulen nseenuuufnsessuurieled auau
Qmmwﬁﬂﬁm%’uwﬁdaﬁﬂ Fawmdwaznisunlvl nsasadevanssauzLazaulasnsie sEuy
sriinleidy nsldmunasniseuauniieloth msisesnwmiielot msdssduegudieletuas
ANYULTUL IO

Boiler and furnace; pressure vessel; steam pipe installation design;
insulation; water quality for boilers; fuel and combustion; performance and safety
inspection; exhaust gas treatment system; operation and control of the boiler steam; boiler

maintenance; boiler and pressure vessel life assessment.

130025711 walulafiwadidoimas 3(3-0-6)
(Fuel Cell Technology)
AsAuneu : laidl
Prerequisite : None

NANULATAINGDN N B wadiTaInas aaumnaransiazaaunamansluiliad

1% 1% 1%
a |

YAUDUYAATRINGY AIUUTENOUVRUTARLYDINGS MENNTVDULAAYBINGY NTNAMAN YUBLARNS
ﬁMiiﬂugL%aéL%’@Lwaﬂ mamzwwiaﬂszﬁw%mwmmL%aél,%umwaa 38UUGUENL"'ZJﬁéL%JEJLW5QLL@SQ’N@J
Uaenad midszendliivadidomas arufnuiihmameluladivadidomnds

Energy and environment; fuel cell theory; thermodynamics and
electrochemical kinetics; type of fuel cell; fuel cell component; principles of fuel cell;
characteristic curve of fuel cell performance; impact of fuel cell on performance; fuel cell

system and safety; application of fuel cell; advance in fuel cell technology.
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130025712 walulagwdsenudnm 3(2-2-5)

(Bioenergy Technology)

AnUsduneu : il

Prerequisite : None

178 09AUTENBY UNAIYDITINIA AN YUEYDITINIE NTWUTIUTIEEY
nsrUIUMTATALToN MTHUTIUTINIAMIENTEUIUNNTTUAT NTUUTTUTINIAMENTEUIUNIT
i autFvondemadanimiarnisuulsmmam

Biomass; composition; source of biomass; biomass characteristic; biomass
conversion via thermochemical process; biomass conversion via biochemical process;

biomass conversion via chemical process; property of biofuel and quality improvement.

130025713 msihaadeuisnduunld 3(3-0-6)

(Waste Heat Recovery)

AsAuneu : laidl

Prerequisite : None

Aruouiis m3duuniagnsUssandldanuteuiis annmaudeudts Usslowd
gaan1siaudeufisnduinld nsldmnudouits msesnuuusruUMsiIAY Seufisnduanld
gunsaldmsuniniaufeuiisnduaild msusafiunisianudeusiendunld nsduan
nsthAuSeudianduanld

Waste heat; classification and application of waste heat; waste heat quality;
benefit of waste heat recovery; waste heat usage; waste heat recovery system design;
waste heat recovery devices; assessment of waste heat recovery; waste heat recovery

calculation.
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130025714  msUszandldmalulagnug 3(3-0-6)
(Application of Pinch Technology)
FwUsduneu : Ll
Prerequisite : None

a s

1y denszurunmsuazdoyaiiud iWmaneaunaeu nmsivuadmangdmsy
assullnavanenszua msﬂizLtﬁummﬁmmmmaﬂLﬂﬁﬂuﬁmwé’ﬂmu M3USUUTINTEUIUATT
nsPnRAsessnsnanudou NsanLULIRS T ASeanAB AL S0

Definition; flow sheet and pinch data; energy target; targeting for multiple
utility; capital-energy assessment; process improvement; installation of heat engine; heat

exchanger network design.

130025715  ndlliuazFangunlndirdniunisussgnddiundeay 3(3-0-6)
(Electrochemistry and Electrical Material for Energy Application)
FwdeRuneu : Ll
Prerequisite : None
NITUIUMINIAAMNTTULATNLB LA IASeY aunavadleoou nauinis
wenaaesglnil nguidianinslasi audfvesnisvudsdianinslent msuvaasnuailviues

msfiufiundsnu mansafigaildnvasanznaeadlii slauazaudfvesianninluuszsandld
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a LY J =

Aundsnu fagdmsuwadiwomds Tandesaineiiluvewds n1sidendaniliusz@nsamgs

& @ 6"

Fanlnlalrandnuaznisulasmdsuuaseriing Jagmnesludiannindmsunisulamasnuaiy
Sou nlusBanvsndmsunisudasmdsuna Jagdmsunisdmnunadanuluil nsdifinw
Industrial process and environmental aspect; ionic equilibrium; theory of
electrolysis; theory of electrolyte; transport property of electrolyte; electrochemical energy
conversion and storage; electrochemical characterization; type and property of material
used in energy application; fuel cell material; solid-state lighting material; material
selection for high performance; photovoltaic material and solar energy conversion;

thermoelectric material for energy conversion; triboelectric for converting mechanical

energy; material for electrical energy storage; case study.
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OBE 2

130025720 5’31@%"14@\1ém%’umiﬂszqﬂﬁmewﬁamu 3(3-0-6)

(Advanced Material for Energy Application)

UsRuneu : Ll

Prerequisite : None

NaufaalsAIukiy NsTaesdmsuiiuleauantRvesian suniaulunay
a‘l,gﬂﬁﬂlaﬂ,ﬂiﬁm%ﬂﬁumimﬁlaugﬂLLazmiﬁ’ﬂLﬁuwé’\imu ’Ta(é]maﬂm@Lﬁﬂw%ﬂLLazﬂﬁiaaﬂLLUU
sruuWABusUNGsumLfou 5%163L%aﬁmmam‘%guqﬁm%%ﬂ’ﬁaaﬂLLuuqﬂﬂiaiLU?{augﬂwé’wm
uawefing SanaosdAuarinidaendmiunmsussgndlimeiundsanu Jaglndledidnvinuas
ﬂ’]i’e]’e]ﬂLL‘U‘UiS‘U‘Uﬂ’]iLUéEJugUWéJNWUﬂa 5&@1%1U55L5ﬂ%%ﬂLLazmiaaﬂLLUUS%UUM?LU?&JUEU
Wawuna MsidenlinsnnaiigIlinuusianzvesianuazn1snanandivesian nsdiinw

Condensed matter theory; simulation for predicting material property;
nanoparticle and microparticle for uses in energy conversion and energy storage;
thermoelectric material and thermal-energy conversion system design; advanced optical
material for designing solar-energy conversion device; two-dimensional material and
superconductor for energy application; piezoelectric material and mechanical-energy
conversion system design; triboelectric material and mechanical energy conversion system

design; selection of material characterization and measurement of material property; case

study.

130025721  n3zUIUNTaRaIunITUUlnsIAeY 3(3-0-6)

(Petroleum Industrial Process)

Fvdsduneu : Ll

Prerequisite : None

nszvrunstingdeudusiowion nssuiunsussudeenudou nsruaunisulssy
MmgfIIURAzen nszurunsazaslafinivasuiie nszulunsuenalsusznaveslsunfin nandue
Mosdouiiduansiiung meluladnawdstinndondugs fudif veedif weeutdlawnse

Petroleum downstream process; thermal conversion process; catalytic
conversion process; catalytic reforming process; aromatic separation process; petroleum
intermediate product; technology of advanced petroleum recovery; oil shale; oil sand and

gas hydrate.
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OBE 2

130025722  wialulagiwaauasaiing 3(3-0-6)

(Solar Cell Technology)

dsAuneu : laidl

Prerequisite : None

Tassaf1evesaans ansnesniedundduazdundd nslay nsiUdsusundeny
VOIPAALAIDIMAIULUUNANTANOU L UAAUAIDATLUUTANUI N1500NLUUIEAALEID1TINY
UsgAninmuagmaliasisviaussouy wmaluladwaduaseindlulagiu

Structure of matter; inorganic and organic semiconductors; doping; energy
conversion of crystalline silicon solar cell; thin film solar cell; solar cell design; efficiency

and performance analysis; current solar cell technology.

130025723  A15L39URAREI5NUS 3(3-0-6)
(Heterogeneous Catalysis)
Fvdsduneu : 1idl
Prerequisite : None

[ Y 1

nanAshazANN@IAY VRIS )ATen nTEUIUNISSIUNten AseaduLay
lelemesuvesnisgadu fufnFussuAiseuagnszuunsisiAsevuiuie Sassuay
LUUI18899aUNaAIdATURIN1539UA3E1 nalnnisiseufisen arudedhitaznisidaniia
wanfusivesiasafAzen madouanmuaznsiinduanldlvsivesiussufiton mswieunas
NInTIRfigtdnuazianzveIiusu]isen madssynaldiuseuisendisnus

Principles and importance of catalyst; catalysis; adsorption and adsorption
isotherm; catalyst surface and surface catalysis; rate and kinetic model of catalysis reaction;
catalytic mechanism; activity and product selectivity of catalyst; catalyst deactivation and

regeneration; catalyst preparation and characterization; application of heterogeneous

catalyst.
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OBE 2

130025724  unlumalulagdmsuiagdidnnsedinduaznasanuy 3(3-0-6)

(Nanotechnology for Electronic Material and Energy)

Fdaduneu : il

Prerequisite : None

Handunulug vuiauazsUswesiaguily audivesianuilu n1sussendldan
uludwiugunsnididnnsedind wuwes wummed dufiulszquasiaufiusyqieenn t8u8nTnsn
maall MsUszendldianuily

Modern physics; size and shape of nanomaterial; property of nanomaterial;

application of nanomaterial in electronic device, sensor, battery, capacitor and

supercapacitor; chemical electrode; application of nanomaterial.

130025725  Jaguasdiannsaiindsanies 3(3-0-6)
(Smart Material and Electronics)
dsRuneu : Jaidl
Prerequisite : None
fan wuwaimeduuas wssvidelnaatmidn nszudlaih dndlaih arudouuas
Wi lalen lalealauas sawnuiinlalenasias didnlnslasiin

Material; light, force or load, current, potential, heat and gas sensors; diode;

lisht emitting diode; organic light emitting diode; electrochromic.

130025726  NSTUALNSEUASIZRITDIWAWWan 3(2-2-5)

(Liquid Fuel Synthesis Process)

FsAuneu : ladl

Prerequisite : None

weluladwasufaduvesnar weluladwdsudwnaduvesnas welulad
Wagudwindureanal nszurunmsivesuis nszurumsiinweivseud UiAselelasdiudy
nsuUsUUTIRUA TR AT e

Gas-to-liquid  technology; biomass-to-liquid technology; coal-to-liquid
technology; reforming process; Fischer-Tropsch process; hydrogenation reaction; synthetic

fuel modification.
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OBE 2

130025727  Bdnnsiwsdnuaznisussgnddiunaesu (3-0-6)

(Electroceramic and Energy Application)

FUeAuney ; 1l

Prerequisite : None

AnuduslazUseinnvesddninswsin drulseneunianivesdianinsesiiin
las9aseveaddnIngwsin wluddnnswsin Asyuiunsuandlaninsiesiiin audRvesd lan
swsndin nsmnsiafigaudnuazianzaesddninsiesiin nsdifne

History and type of electroceramic; chemical component of electroceramic;
structure of electroceramic; nanoelectroceramic; electroceramic fabrication; electroceramic

property; characterization of electroceramic; case study.

130025728  JEATINMLAZNITUTTYNAAIUNEIUY (3-0-6)
(Biomaterial and Energy Application)
Fwtaduneu : Ll
Prerequisite : None

a

NANNTVRTANTINN JanFinmngulany nauwsin Ngunedues NaUsITUYIIA

EN

ngudeusgnavnagiandininuilu nszuiunisnandandinin audiuazni1snsianigel
aNYAZIANIEYRIANTININ NIAANY

Principles of biomaterial; metallic, ceramic, polymeric, natural, composite
and nano biomaterials; biomaterial fabrication; property and characterization of

biomaterial; case study.

130025729  JaaueUsEnauuasn1sUTsanAfIuNaSI (3-0-6)
(Composite Material and Energy Application)
UsAuneu : Laidl
Prerequisite : None

a

lassadsvesiandausenau Jandssenaulansiuning Tanudausenauwsiin
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L3NG JanuaaUsenounefiwesiuning Jandsenauunly nssuiunsnanTandausenauuly
auUAvesTandasEnay NMInTaigItldnuusianzvesiandelsenau nsdiAiny

Structure of composite material; metal matrix composite material; ceramic
matrix composite material; polymer matrix composite material; nano-composite material;

nano-composite material fabrication; property of composite material; characterization of

composite material; case study.
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OBE 2

130025730  walulaglalalidmiunisuszandiiunaseu (3-0-6)
(loT Technology for Energy Application)
FwdeRuneu : 1l
Prerequisite : None
miemvedlelofiuanguiieates Ussanuaglasarsvesszuulelofidmiu
NMIUsEENALTNUAUNGINY NMT0BNLUUTEUUWAEMIVAZOU NSUsEENA

Definition of loT and related theory; type and structure of loT system for

energy application; system design and testing; application.

130025731  wAluladszuuAuANdIRIULEMTUUNAIIU (3-0-6)
(Intelligent Control Technology for Energy Application)
FrvsAuneu : laidl
Prerequisite : None
MiluvesszuumunusIniozuasquiiiedes Ussianuaslasaiavesssuy
AIVANSIRTEL N1TOBNWUUTTUULALNITNAFDU N13UTEENALTIY
Definition of intelligent control system and related theory; type and

structure of intelligent control system; system design and testing; application.

130025732 Lwﬂiuiaﬁwjuwa%uazqﬂnmﬁﬁ%ﬁmwé’wwmm?\'ga (3-0-6)
(Sensor Technology and High-Frequency Energy Generator)
FwdeRunien : 1l
Prerequisite : None
AileuvesgUnsaiisuiesiuazgunsaiiniandsnuaiuigs nqufifiieades
yinnazlATaevegUnsal WUALaUaTINAYRIRUNTILAYTEUU N150RNLUULAENITNAABY
nsUszandlyd
Definition of sensor device and high-frequency energy generator; related

theory; type and structure of device; scope and limitation of equipment and system;

design and testing; application.
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130025733

OBE 2

N199NUUUTZUUNAIIUAUSDU (3-0-6)
(Thermal Energy System Design)

UsAuneU ; bl

Prerequisite : None

PANNITVDITEUUNANUAINSOU  NNTIATIEITEUUNSIUANNSDY  NISA9ae

voeluralussuundsnuausou nsdsaendsnuniuieulussuundnunuiou vllnveunas

WANLUABUALSAY  N10DNLUULAZNITIASIAATDLANWASUAINNSEN  NTRBNLUULAZANS

AATILIATDILANUABUAINUSDUL VUL NSIWABUAD 1LY 11531889 NNSUTEIIY NSIAMALNEEL

VIAAvITEUUNGNIUALTOU

Principles of thermal energy system; analysis of thermal energy system,; fluid

transport in thermal energy system; energy transport in thermal energy system; heat

exchanger type; design and analysis of heat exchanger; design and analysis of phase-

change heat exchanger; simulation; evaluation; optimization of thermal energy system.

130025798

ZasdnnIznedumaluladnasany 1 3(3-0-6)
(Selected Topic in Energy Technology I)

FudeRuneu: IngAnuiuteUINNANY

Prerequisite:  Faculty Permission

U ¥

UNANYINBIANEIAUATIAITT UNAINAINLONEITITINT TEITIVINT LAy

HulediiaidaniidenaulaneitestusumalulagwdsnundiAnedsdnlaslasuanuzidien

cal ¢
2191589NU5N 9

Students are required to research textbooks, articles in academic document,

journals and website to select a topic related to energy technology of their interest in order

to study in depth under supervision of advisor.

130025799

SasfnnIznedumaluladnasanu 2 3(3-0-6)
(Selected Topic in Energy Technology II)

Judefuneu: nganuiuteuINNALY

Prerequisite:  Faculty Permission

AsANwLNEINUMYeAaRNIzRUraulaninetastumumaluladndsulaglasy

o o e =
ALULUIINDIANTENUINT

Studies on interesting selected topics related to energy technology under

supervision of advisor.
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OBE 2

130025809  n1sdan1swasuluanuladafnd 3(3-0-6)

(Energy Management in Logistics)

dsAuneu : laidl

Prerequisite : None

nsldnasnuluauladafind nisvuds n1sdnniu nsandesianuaznisussy
nsTsuiisulszansninnislonasnulunuladafing nsnsiallowazladafindg vaiivainnis
Tgndeau wlute nagns uesniswagismstunisldndinulunuladafindegraivsednsam
nsdifnw MsUszgnddemifetedunuidy viegnannssy

Energy usage in logistics; transportation, stocking, material handling and
packaging; efficiency comparison of energy usage in logistics; urban planning and losgistics;
pollution from energy usage; policy, strategy, measure and method for efficient use of

energy in logistics; case study; application of related topic in research or industry.
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OBE 2

130025813  NYUNIY UIPUIBLAZNITINUNUNAINY 3(3-0-6)
(Energy Law, Policy and Planning)
UsRuneu : Ll
Prerequisite : None

U s

anrunsaindsnulvekazndinulan neswUngRin15ousNENENIuY NIy
nquiniuaeinsuarlsanunuay ngnsevsLazdernuaiifetestunmseyinundany
‘vié’ﬂLﬂmsﬁmmgmuazsﬂgumaumﬁmmiwé’wu N13IAATEUIIBIUNITIANITNENIU N1TRUSNY
waNULUUYIaNNS MmsiSeuifisungranelaglitsenanils msuFoRau mamsieseu wayms
NUNIUNITIANTT ALAUNUSUIIATIAT1931AIAUALADINITIENS1UL ATlAN1TIATIZRAIM
ADIN1TULAZNITIANINGIU UlUIeNau wurldunsmuuaulyuts nsUsziliuulounsnaasnuy
VNALNY N1TITTHHUATUNEINU BHUATUAYUAIUNNIUIINTTUIA WNUENSAIEAATATUNGI1Y
nawuLardundenvessemnelng

Situation of local and global energy; act of energy conservation; royal
decree on designated building and factory; ministerial regulations and notification related
to energy conservation; standard criteria and energy management procedure; preparation
of energy management report; integrated energy conservation; comparative on law by
using Deming cycle technique; operation, checking, and management review; relation of
price structure and energy demand; analysis technique for the demand and supply of
energy; energy policy and policy formation trend; evaluation of renewable energy policy;
energy planning; energy support planning from government; strategic plan for renewable

energy and environment of Thailand.
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OBE 2

130025814  N13ATIVABUKALIUITDITTUUNITIANITNAINY 3(3-0-6)

(Energy Management System Audit)

UsRuneu : Ll

Prerequisite : None

n153As1gsnslandanulndy n1suslaandsnudumie nseysnunasnuly
sruvdendanulnii ssutuawEine ssuutewed ssuusnenna syuulethuaswiiolerh svuu
USuorme ssuumamingy uwamamstssfiunsdamsndanuniesluesdng inasinsaseden
LA SUTEINITTANIITNENY FURBUTENITNTIVABULAZSUTOINITIANIING 11U N13TARS Y
FIPNUNIATIVFBUTUTBY MTaTUNakarIninTI8nu

Analysis of energy use; specific energy consumption; energy conservation in
power distribution system; lighting system; motor system; compressed air system; steam
and boiler system; air conditioning system; cooling system; energy internal audit guideline;
energy management audit and certification criteria; energy management audit procedure;

audit report preparation; conclusion and report.

130025816  N13Us2NININTTINVDILATINITNIIAUNAIY 3(3-0-6)

(Life Cycle Assessment for Energy Projects)

UsRuneu : Lidl

Prerequisite : None

YaULANITUIEIUNa0ATNINITIN NUIBNITYI9IUN N153VITRATINITIN
nsUssliunansgnudedaninden niswlananisusudiu desrinvesnisuseifiunansenuse
dwndounaenininsdin madansiemsuenlneenladvedsslviin nsdlfnw

Life cycle assessment boundary; functional unit; life cycle inventory;
environmental impact assessment; assessment interpretation; limitation of environmental

impact in life cycle; carbon dioxide management of power plant; case study.
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OBE 2

130025817  n13n393akazUseiliuyszansammsldnasenu 3(3-0-6)

(Energy Measurement and Efficiency Evaluation)

vsRuneu: il

Prerequisite:  None

Lﬂwﬁmmgmuas%umaumﬁmmmé’wu nsAIMUIUINSTINd Y
UszAnamnislindanu dumeumsnmavsniuwagmsonindndsnuy nseydnsndaussuy
WENEINY STUULOWRT SEUUSARINIA wUULﬂ%QQUﬁ’] syuvitnay svuvleduasudieloth svuy
NTOUDIANT WY SEUUUSUBINTA i%UUVT'Wﬂ’J’]&ILgu 3$‘U‘Uﬂ’]iﬂ’]ﬂ’l’m%@u%\‘iﬂﬁUNﬂ% ﬂiﬂjﬁﬂ‘lﬂ’]

Standard criteria and energy management procedures; calculation of energy
consumption; energy use efficiency; energy audit and conservation procedure; energy
conservation in lighting system; motor system; compressed air system; water pump system;
fan system; stream and boiler system; building envelope system; furnace; air conditioning

system; cooling system; heat recovery system; case study.

130025898  1399ARMLANIZNIIAIUNITIANTNAIY 1 3(3-0-6)
(Selected Topic in Energy Management 1)
Jndedunen: TneanuiuyeuanAuy
Prerequisite:  Faculty Permission
TnAnwdesfnuduaies wnasivnisuazunanuise wasdulsdiiioden
wdeiaulaifsitostusunssanmamdsundifnuiddning lesuruuzinenaseiusne
Students are required to research textbooks, articles in academic and
research articles and website to select a interesting topic related to energy management in

order to study in depth under supervision of advisor.

130025899  I389ARLANIZVINGAIUATITIANITNAIIIY 2 3(3-0-6)
(Selected Topic in Energy Management )
Fudeduneu: TneauiureuanAy
Prerequisite:  Faculty Permission
AsAneIAsfuTTedanisiviaulafifieadesiusunisdanisndsulag
Ipsumuuzihatne1ansefivsne
Studying on interesting selected topic related to energy management under

supervision of advisor.
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OBE 2

130025901  Anglinwus 36

(Thesis)

Jpaunew: Tneanufiuveuvesnny uay/vie 019138TUSAw

Prerequisite:  Permission of faculty and/or supervisor

UnAnwidesAuadl suTIudeya N1TITeINnednus waginine inusg
aelEduuziinete1asdivinmildsunisussdelnsTudinine sy dndnuvides §173
munguazdedduiifmunlasniaivuasdafinine1dsegiaunsinin

Students are required to survey literature, consider, and conduct a thesis
under supervision of advisors appointed by Graduate College. Rules and regulations for

undertaking dissertation set by students’ department and Graduate College must be

observed strictly.

130025902  nedwus 12
(Thesis)
Sersdunon:  Tnemnudiureuvenny wa/mse 91913e7iuSne
Prerequisite:  Permission of faculty and/or supervisor

L L o a a

fnfnwdewhinendnusnelimuunieeransdivsnwildsunsudadang
Tudininerde dhanwidesl fUanunguazdoteduiidmualasniaivuagsudiningdoeeng
LATIASA

Students are required to conduct a thesis under supervision of advisors
appointed by Graduate College. Rules and regulations for undertaking dissertation set by

students’ department and Graduate College must be observed strictly
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OBE 2

130025903  M5AUAINDATE 6

(Independent Study)

tsRuneu: Tl

Prerequisite:  None

fn@nwifiagriinisAuaiidasrazdeviuividedulundngnsodiedes
9 mirsAnfteundonuiinmeifiurey fidenishuniidaszasdesldfunisiiuveuain
p1sETUInuuazay uasfeuduidofifedestudenindldGeunlundngns Inefliilen
nsdeIANNFIINTIUUsEENAlT LS

Students are expected to complete at least 9 credits of study before
submitting a project proposal with approval from advisors. This must be related with the
subject or knowledge, which students have learned from the courses and it should

contribute to potential applications or implementation in industrial real world.

6. UWNUTLANINITNTEANBANTURAYOUNINTFIUNANTITEUAIINNANGATE T8
(Curriculum Mapping)

6.1 NaANSNTTEUINAANTIvRmANgns (PLOs) lunevessgiunilnnnumanedsil

e 1 WUUAYINIS BUU 1 N

PLO 1 (5) esvemalulagnedesivivendmsiundeemle
PLO 2(5) Uszndldmiuinieinuinenmans uazvinwenisldiasesiieingeanslunig
iaula

[

PLO 3(G) vihausiuiugau STnunuinutil wuasanusuiinveusonuadla
PLO 4(G) fivinwen1sduaAudayaiaznisiiausany
PLO 5(S) Walu1u3duaunaseulaieg199naeen1unandsinig wagasseussnues

Y [y
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Y 1 HUUIYINIT UU 1 ¥

PLO 1 (5) eBunemaluladiifetesimundaauls

PLO 2 (S) 88U18N153ANSNANIUANLNYMLNBLALUINTTIUEINALA

PLO 3 () Uszgndldannuimssnuinenmans wassinuznisldindesiioinermanslunis
aula

PLO 4 () Uszgnsldmnuimasumaluladndanuuaznisdansiileiiuussavsamnns
Tondsaula

PLO 5 (S) USuugassuunaanuiielilaussansnmiumangauiunisldnula
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OBE 2

PLO 6 (S) 85U1e1anN15N15UsElUANNANAMIALATEgANERSY0ILATINTAUNE 1 Ule
PLO 7 (G) yhanusamAugdu $3numuivmihil wazanusuinveusonuesls

PLO 8 (G) fivinwgn sauAudayalazn1suauey

PLO 9 (S) Wau19u3Tuaundaulaeg19agnaesniundnignis wagasseIussnves
nide

LAY 2 BUUIYITW

PLO 1 (5) aBunamaluladiisdesiumdsanls

PLO 2 (S) 85U18N159ANISWANIUAINNYMUBUAZUINTTINEINA LG

PLO 3 () Uszgndldannuimeinuinenmans wassinuznisldindesiioinermanslunis
inulel

PLO 4 () Uszgndldmnuimasnumaluladndsnuiazmsiansiiesfiuuszdns nmnnsg
Tgwdaanule

PLO 5 (5) Benlfinalulagndsnuiimnzausunsldauls

PLO 6 (S) 83Unenann1sN1sUsEIiiuAUALAmNLATYgAansyadlasaIn s undGanule

PLO 7 (G) vhauswifugdu $anunumniid uazeuiuiinveusenuiesls

PLO 8 (G) {vinwgn1sauAudayauazn1sUNaLDIY

PLO 9 (S) L%‘EluiﬂiﬁlwmﬁﬁﬁﬂﬁaﬁjNgﬂﬁaﬁﬁﬂuﬂﬁﬂ%‘?ﬂﬂ’]i LAZATTYIUTTUVDIUNITY

WNUTLEAINITNTEANLAUTURAYOUNANTSISEUFNIANANTS (PLOs) Annuangnsgsnelun

= L4 1'% [ [ 1 a ¥ ] a
ITYLAIBINNY o hﬂﬁaﬂﬂﬁ@ﬁﬂUNﬁﬁWﬁﬂ’]’iL’iﬂug‘U@ﬁLLﬂﬁZS"IEJ'J‘U”I

e 1 WUUAYINIS BUU 1 N

518939 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5
S S (G) (G) S
130025105 S¢iU8UdT g kayauuIun 1(0-2-1) o o

(Research Methodology and Seminar)

130025901 InNg1dnus 36 o () ([ () (]
(Thesis)
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