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6. Naé'wémsﬁﬂuifﬂawé'ngm (Program Learning Outcomes) PLOs

a1au waé’wén'\‘sﬁauf’sfﬂawﬁnqm (PLOs) Cognitive Domain Psychomotor Domain Affective Domain o
i (Revised Bloom’s Taxonomy) (Dave’s Taxonomy) (Bloom’s Taxonomy) o EI_:
5|2
R|U|Ap|[An | E|C| I |[M|P|A| N |Rc|Rs|V| Oo|N]|& g
A
WA 1 UUAYINTG U A 2
PLOT | iausuurannsmsussvdandsnulasiisioninuauen v v
mqmwgmam%
PLO2 | BoNUUUSTUUNGuitenswan dmAu wazlundsa v v
Taesilsfmansznuadanaey
PLO3 | videsnusuideuididuifieanmaniuide ulsue vie v v
ﬁqﬂizawﬁzmaﬁT’Hﬁmﬂiiuwé’mmﬁﬁmmaﬁyﬁaaﬁﬁ
PLO4 | Tulusunsudidagulunisiinsgvveyamadamnssy v v
NANUFINTUNITODNLUUTZUUNSNIY ATUINE
Usendandanuuasnansynuawanaey
PLO5 | Tvansaumeddviailenisduauuazianisveya v v
PLO6 | UfjdAmuasesssunsie v v
vanewn : seudydnual v luves “Domain” i 9 Iag 1 PLO $uflavey 1 Domain Wagdl 1 szﬁumiﬁsmg ANLANASE1YRY PLO
Cognitive Domain (Revised Bloom’s Taxonomy) Lmuoﬁywﬁﬁﬁﬂwj il
Remembering WNUAE “R” Understanding wnume  “U” Applying UMY “Ap”  Analyzing wnume  “An”
Evaluating Lmuﬁyaa “E” Creating LLWU‘;?EJ “c”
Psychomotor Domain (Dave’s Taxonomy) Lhwugﬁﬂﬁmﬁﬂwd il
Imitation uNUAE “” Manipulation wnume  “M”  Precision wnume  “P” Articulation umumy  “A”
Naturalisation Lmuﬁyaa “N”
Affective Domain (Bloom’s Taxonomy) Lquﬁl{’JﬁJﬁigavﬂwﬂj il
Receiving Phenomena Lmuf;’JEJ “Rec” Responding to Phenomena LLMuGT’AE’J “Res” Valuing LLMuﬁ?’JEJ “\vr
Organizing uNUAE “0” Internalizing Values (Characterization) WUy “h”
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39 2.
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vanewe : seydydnval v lusesiingussasnduiusiunadnsnisiSousiinianiswesmangns (PLOs)

q

8. MTNUAAIANNFUNUTIENTINATWINSIT8UVRMANGAT (PLOs) Ausgazidaanadnsn1siteu

)

AUIATFIUARATLAVIANANET W.A. 2565 TEAUUTYRIIN

HAANSNITFEUSMUIIATTIUAMIAL | 1.AuANS | 2. Auvinee | 3. fudsessin | 4. G
szAuaANAnen | (Knowledge) |  (Skills) (Ethics) anwazyAAa
(Character)

HAAWSNT338UTVRMAaNgAT (PLOS)

LAY 1 LUUAYINTG WUU A 2

PLO1 tausuuzinnsnsusendandsnulag v v v

ATl eANANAITNLATYEAANS

PLO2 9ONLUUSHUUNEINULAIBN"SHAER v v v

foufiu warlandson Tnodfisfamanseny

PuAIAAeL

PLO3 sifmusleuisideiiioass v v v v

nasAde ulsune vie AwszAvgnisniu

Yennssundsnuifenuassassn
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HAAWSNITFEUSMUIATFINAMIA | 1.AwANS | 2. duvinee | 3. dudtesTsn | 4. 61w
52AURANANYT | (Knowledge) |  (Skills) (Ethics) ANYUTYAAA
(Character)

HAANSN1TTEUTVaMANgAs (PLOS)
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MIAuNy wazasdlnunduneensy
2. fuvinee (Skills)
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Y
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NANGATIAINTIUANEATUMNUUNR F1V1IVIAINTTUNG Y lﬁiyﬁmummaé’wémﬂ%ugﬁuaa
nangns PLO3 viTenusedeuisifuifieasmanudde ulsuis wde Asssivgnianudmnssy
wEsuiifianuaseaTsn famevausweIdean (Vison) vesmminedeiinvuel Ao “unine1ds
Futhunsnisasisasea ysannsmansuazial i oanungnuesdanuesadiu’ sauiennsi
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12 @8 "Creative Engineering" WagWusna 98 2. AUATITY LAZASNETIARAUNNIALAFNSSUAIaINa

LNBANUNIVUINIGITINIG ANUAIAU

9.2 nsnauauasiada unsainmevenuazsudtulusunaniiteszilude 2.1
NANGATIFAINTTUAEATUMNUUNA §1IIYTIAINTTUNGIUY TasndunsfuaUseiuag
\Apsuazaniunisaineusnuasuuilualueuian e?fqaama”aqﬁumaé’w§mm§au§%wé’mqm (PLOSs)
wanadsll
NGRS POUALDINBYYISMANITAA LN SR WALET AT 9NN M SN NTIYEY Tn

o
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asmaauide ulsvis vie AsssAvgneanuimnssundaiuiiinruaseassa (PLO3) ey
mmmmsaluﬂWiLLﬁulqst’umﬂmiagﬂqui’mﬂiiﬂﬁﬁ’umﬂqmamﬂiim udndulmeasusiavessynmaio
miLﬁﬁﬁglﬁuimmﬂimqa;wLﬂiiﬂgﬁﬁ]ﬁﬁﬂ"umﬁawﬁuwu‘imiim

ndngnss nevaussmekwaluslusuianlneian e s duluanssei 21 Fnwdeans
Mydinguuazned 3 wasdinugmanauinuesesmeiowmasnPinlviuyidou Wi liyi3ouansn
yhedlaiuneanuslv q AdsudaduouansameUssenstoussuiianas lnenswaniinee
nsviderusefeuiside (PLO3) sudumslsasaumendviaiionisiuau danisveya (PLOS) uay
Anszvveya Inelelusunsudisasy (PLOS) awmalnyidouausoauarmaugiv 4 lameauedn
U DAL 1IMUTN A TUINEEIanTuazvelulad wadtinu10eNLUUTEUUNE L Tudeasg
wasmAde ulswie vide AsssRugmenuimnsaumdsnuiifinuansassa

uanaNLVENgas 9 SanevaussmeimanenisiaLigsdu (Sustainable Development
Goals: SDGs) (Iagar. — ansimin) ﬂfcjm People M’%@ﬂém;mﬁmm/mmLﬁuaeujsuaap;ﬂu (4) Msfinwi
faunmuazimined 7 ndsuazoinsiagn swisaennasafunsatuayuasugavyuio
(Circular Economy) wazn1sann1sUsuutamsnuanmnionnia TnsnsiannanuausolgSeu
NIATUNEIIUNALTY NMTUTENEANEIIY uaznIToenkULTEUUNG sfionskEa Saify uasly
w§u lnefilsdenansenuanudsnaes (PLOL, PLO2) a'awaiﬁlgqﬂﬂaﬂﬂiﬁﬁmmmmsaﬁlumsﬁaa

HanAUlUumrLIBOUAN 9 InensTRINSALTuOunUTEnSand sy wagidulinsnedanaouinniy
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9.3 n1smavsUBrvasituazlantanannImatavamingnsiassilude 2.2

PLEVISANARTVIA (2561-2580) GTmmﬁa;’mmiLﬁiﬂlmuu@mmw%’%mﬁﬂuﬁmﬁa?aLLfmgaﬂuéﬂja
4.5.4 fwualmduuszansamnslandanulagananuaruresnislindan Taenisatduayunisly
nasuessiiuszAnsnmuas Sunsnsvenguane Tasnsensmdsnulasenngniensas fvun
1msgIU NEnNA kagdsnsdamendanululamumuauuarerasniun fuualnaedlsay
uAuIazaaIeInsmuanialndinsamandsnilulsnumunuuazerasaiugy uddalnd
AuzINUALNTIANTNE L dWasdumsdansndany MeuRanITeyinYLarMIIANITNENY
LLazLauaLLuzL?{mﬁUmaﬁmuw%ammuﬂwwaaq%’ﬂﬁwé’muuazfa%mif\]‘“@miwé’wmﬁﬁﬂSUEN
T591UPIUANYEIIN Y840 1ANTAIUANTAN SN UBNAINTLD1T8SlH9ILATUALLAZIIIVDIB AT MIUANADS
Folndinemsnasuuasiusesnisdanismdsmilaeyrsaauuassusesmnd

U3 Ul 91U ul599UAUANLING Y 6,111 W1a (NBIAIAULAZRUTNENA 991U 2025,

http://berc.dede.go.th/) kaddUIUBIAITAIVANEN 7,083 U1d (AUETITLUALIANITNINATUNGIY

UNINYIRBULARS, hitps:/bec.dede.go.th/bec/) Ingd@1m5ua1AITAIVAN NATUTRUINS R UNAUNY

uazaudNENEslRDeNNgNIENTRAMLAYSANYEDIUINTBI01ANT WATANASTIUNANINILA TS
Tunseenuuueasiiientseydnumdanu w.a. 2563 u3ofiSendndenilen inamunsgiuetasay
W&997U (Building Energy Code %38 BEC) ﬂo’muﬂiv?ﬁﬁgﬁli’sﬁlﬂizLﬁﬂ“&!ﬂ’]iaaﬂLLUUﬂIE]ﬁ;’NM%EJﬁﬂLLUaQ
pIAsiflaneysnENsTunY nEngRTIMmNTIUMansIvTasin a1 dimnssundsny Jaduan
nildlumansuaussneanunoanslunsiaAamsodmsugaesmmihaudunmerhaunums
é’mmiwé’qmuuaw;mmaaauLLaz%’Uimms%’mmiwﬁqmﬂu‘lsamumwuLLazmmim‘U@u LL@%TW%’U;J
poamahanuiugnsslssidulumsssnuuuneasaviednuUasenastioniseyfnumdanuame
wonanil ‘\]7ﬂiINWizi’WﬂligEgamiLUﬁISULLﬂaQﬁQWWQﬁQ’m’Iﬂ Fevzawalniinisdadiund
MTUBuiuNIATIAIN 9 dngaTImNTTLMaRTIMITadia @ ATimnsTIngay fusuugstuln
d3adlauumsimuanuamnsogdsununslendsnuessiivssansamdaduauddylunisan
NaNTENUADAILIARBITEINIALTUNITUAT N THEATEsBIANT Laznslruazimunaluladiannis
UanuassnimiFeunsyan TnsnisimunnadwsnisSeusvomdngnslumsivSsuaus00onuuuszuy
ndsufiontsudn daufu uarlendanu nefdsdamansznuaudwanaoy (PLO2) uazannsaly
TusunsudifagulunstinsenuoyaneimnssundanudmiunsooniuUTsUUNE U A UG
Usgndandanuuazaansznuiauinaoy (PLOG) uagiiseindsdulundngnsfio nsdamandsauuas

Auwnaoy WALIAENAINUEITYY NMIAIVANNATYIINMITHEANGIIU WAZNITATIVIATIEANGIIU
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624 @NUAVIAINTTUNGINY MATTIFINTTUASRINA
AurAmnssumansuasnaluladonavinis

avaunanuas iuavueansialsn fail
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5 R0 Fudit 1
6 R0 Fudi 2
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0 NUNEE nauATTady
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3.2 N1SARKUIYENA
a = d' e & a i ! q.ll ! =
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A9YIlAssUrSananssuNsSsudulamunlaSuLeununeRluavinlAsIurs af NS S
1 9 luuessnn 45 Milusnenanisanwrund lullaumiiu 1 nulein
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nsAumnBase Alanadnsaunnluuesna 45 Flusnenanisineund Tudamdy
1 e
Aneninus Alrnadnsiruailiuesnin 45 Faluanenianisanwund Tuiamasu
1 e
Tuwmazseimirusn e lunsfuasuLludnwmenuenodUam fei
SnulusEnsImMenUeIReEUnY AU (F1UIUMNERnTeIsEm X 3) — 110U
Hlasussereneda - Sruudilus fiRneduam
nsdeumneinluseivne @ Ussneumeian 4 fafe
Laﬂzjéffmﬂaguamuﬁu \Jusnumuneinuesseiviu
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3.3 9999
BHU 1 LUUABINIT LUU N 2
FUSAU U 21 AR
624 501  3zL08UITINONINIAINTIUNSI Y
(Research Methodology in Energy Engineering)
624502  sdanswatuuarasanaey
(Energy and Environmental Management)
624 503  WAlUlaENSNUETY?
(Green Energy Technology)
624 504  NITATINATILANG U
(Energy Auditing)
624 505  AMSAIUANNANWIINNITHAANGIUY
(Pollution Control for Energy Production)
624 506  WUUSIROMISAGRAERsEmEUNTIve
(Mathematical Modeling for Research)
624 507  adRAMTUNITINY

(Statistics for Research)

Ayrdunun hitundaenn 1 wuaein
624 508  @UNUIAMSUTNANWITEAUTUTIR AN

(Seminar for Graduate Students)

v aen uaulidesndt 3 wulwhn

624 511  nN15IANINAIIUlUDIATS
(Energy Management in Buildings)

624 512 msé’umﬂmsmsmuqmmﬁﬂéawaﬁw
(Combustion and Emission Control)

624 513  ANANYINLABNIIAINTTUNAI 1Y
(Special Study in Energy Engineering)

624 514  N19RNWUUDIATHLUUNIATN
(Passive Building Design)

624515  mIUsgliumsUauANEUVHARfuTLazeIANS
(Carbon Footprint Verification for Product and

Organization)

o

* dnAnwinesaamyidou ImﬂlmﬁuwmaﬁmmLﬂumuuﬁwawé’ﬂgm LLaglﬂwaﬂqﬁﬁﬂHWLﬁu S 30 U

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1%(0-2-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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624 516

624 517

624 518

624 519

624 520

624 521

624 522

624 523

624 524

624 525

wAlulagnsuUsanInaIa

(Biomass Conversion Technology)
weluladfnsiadurinaulouniiues
(Fiber Optic Sensor Technology)
wAluladnennusou

(Heat Pipe Technology)
LUUSRBIIABLRIMDSAMSUBNAS
(Computer Simulations for Buildings)
JEUURIM

(Embedded System)

seilyUTB A LavtugsdmIuIAINTIY

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Advanced Numerical Methods for Engineering)

LSDIAALRNIZNIIFINTTUNAIU 1

(Selected Topics in Energy Engineering 1)

LSDIAARNIZNIIAINTTUNAIUY 2

(Selected Topics in Energy Engineering I1)

IMNTTUNRINULEI RS TUGS
(Advanced Solar Energy Engineering)
SEUUMTIANIGIAINT Y

(Engineering Measurement System)

a a 4 IS = 1 1 a
MYIUNUS  (UANNYUINIT) 12 KUNA

624 601

MNYIUNUS

(Thesis)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

HANTEUNN) 12 RuIene

3.4  aswieulauniignn $183%1  LazNISAmSHigUSIUTINNNNIINYNae

Wulupuvediduuminende@aling 11a28n15@ne5eau TaNn@ne) W.A. 2566 Lay

PUIAUNNIINGa8AAUINT 119WWNTANYITLAUTUNAANET (QUUT 2) N.A. 2566 hasUayuIAUu

1M NY1F8AAUINT 1198N15ANWISEAUTUNAANE (QUUA 3) W.A. 2568 (AaNwn n) sauluia

= a ¥ a v a A aa d' o
FELUHU/UTENIANLNYIVDIVDINNINEREAaUINT Lae/VaNin1stUasuLUaIN189a
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3.5  LAAKUNITANEN

MR 1 WUUIYINIT UU N 2

i 1
o 4 - IUUNULEAA
WAV 931839
W-Y-1)
Mansenend 1
624 501 521 0uUITIYYNIAINT TUNAIU 3(3-0-6)
624 502 N59ANNSHATULAYAILIAADY 3(3-0-6)
624 503 WALLlABNAIUETY) 3(3-0-6)
624 506 LUUSaeIARnMERSEnSUNNTITY 3(3-0-6)
624 508 dunudmsutinAnwseautuganfne 1*%(0-2-1)
ST 12
AMansEned 2
624 504 ANSATIINATILANS 397U 3(3-0-6)
624 505 NSAUANNANYIINAINAANG 1Y 3(3-0-6)
624 507 adRg1nsuUNITIY 3(3-0-6)
TGN 3
AanIsu MsNUBNsETIUSAW
AanIsu mmauﬂazmammi
AaNITu nsae UM dnus
SAUTIUIY 12
wadnsn1sGeusiileAutinisinm
wadnsn1sGeusiiledulinisfinu (YLOs) PLOs
SuRnvau
YLO1.1 LauaLLuwwmmiﬂiwé’@wé’wu‘lmaﬁwﬁaﬁwmaJéJMWWmegmam% 1
YLO1.2 90NUWUUSTUUNE 1 Uiienswan sawiu wavlondeeu Tnofieds 2
NANTEVUAUAIINA DY
YLO1.3 lelusunsudidasulunsinssveyanisdmnsumdsnudmiunis 4
PONUUUTEUUNSINY ALnaNaUsyndandauuasnansenuaawinasy
YLO1.4 as;dmaumLU%‘&JUL‘ﬁEJUqm’ia‘a’awﬁm’imﬂﬁmwé’wu 3
YLO1.5 TvansaunaRdviaLiionisduauveya 5
YLO1.6 sonuuuianissiiunulaglussifouiznsdide 3
YLOL1.7 51&5&wamulﬁygﬂgaamuﬁ%immsm%m%w%{]’aﬁmuﬂ 6

* JnfAnwinesaanzidou Im&ﬂuﬁfvwmaﬁmmLﬂumwﬁwawé’ﬂgm wazlanan1sAnedu S wse U 21



Wi 2

v 4 - AMUIUKRUIAN
SHEIY Ia5187397
(U-4Y-1w
= a
AANTSANWIN 1
624 601 Angndnus @anAgumn) 6
SAUIUIU 6
= a
AANTSANWYIN 2
624 601 Anendnus @anAguwmn) 6
SAUIUIU 6

v g = y 4 &2 o o
NaaWﬁfﬂiLiﬂugLNaﬂuuﬂqiﬂﬂ‘Uq

HadWsNsBUladuUnsAne (YLOS)

PLOs MISURnYyau

YLO2.1 viMidemuseilouisidesioasnanaantdde uleuny vie dasehvg 3
NRAAAINTTUNAINUNTLANUETNETIA
YLO2.2 U7 URnNuasesssun1sive 6
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3.6 A1TNUEAINIINTEINLAMNTURAYOUNAANSNNIIT8UIVRMENEATEI183%1 (Curriculum Mapping)
(HAEWSNTTBUTVRIMANGAT PLOs : Program Learning Outcomes 3UUNAMMTI83Y T8 amuaauul)

MR 1 WUUIYINTT UU N 2

y ; 37U NAAWSN1SISEUIVRWANEAS PLOS Program-Level Learning Outcomes
YuUU/5%a391/A03%0 . * =
“uLnN/ 1 2 3 4 5 6
AU

U 1
624 501 S2LU8UTBITENIIANTTUNAINU 3(3-0-6) An M Res
624 502 mﬁmmiwﬁammmz?ﬁanyau 3(3-0-6) E
624 503 WAluladnasudLen 3(3-0-6) E E
626 504 NINTIVNATIZANGI 3(3-0-6) E P
624 505 NMIATUANNATHINNNITNAANGIY 3(3-0-6) E P
624 506 WUUSIAOMNATIAAIERTANSUNTITY 3(3-0-6) Ap M
624 507 @adAEIMTUNITIAY 3(3-0-6) P
624 508 dunurdmsutnAnwszAuTaTnAne 1%(0-2-1) An An p
Msnue1asEivsne E P Res
miaauﬂszmammg E E An P Res
MsaoUTIEINEN NS E p p Res
Ul 2
624 601 Aneninus (MAnsAnwA) Gafisumn) 6 E
624 601 Aneiinus (MAnsanwais) Eandleuwn) 6 E E E p

23




IR MUY waé"ws‘n'ﬁl,?ﬂuj’:suamé'nqm PLOs : Program-Level Learning Outcomes
YUU/IWEIY/V0IY .
“uWwnNM 1 2 3 q 5 6
v nden
624 511 Msdanisnasuluenang 3(3-0-6) E
624 512 mM3duaUiagmIniuaunsUassatiy 3(3-0-6) E
624 513 NMIANYINLAYNIIAINTIUNS N 3(3-0-6) E E P
624 514 MIDONUUUDIATTLUUNIATN 3(3-0-6) E
624 515 maUszidiumsuounaniunsdnfmuazesnns 3(3-0-6) An
624 516 WwAlulagnsuUsanmawNg 3(3-0-6) E
624 517 weluladinsansurdaaulouniues 3(3-0-6) E
624 518 wAlulagnenuseu 3(3-0-6) E
624 519 WUUSIABMIABNRAATEMIUDIANS 3(3-0-6) P
624 520 S¥UURIHN 3(3-0-6) E
624 521 sdpUTRdsuavtugsdmivimnsa 3(3-0-6) P
624 522 ZIRARIIZNIDAINTTUNG U 1 3(3-0-6) E E P
624 523 130IFARNIZNIDAINTTUNG 19U 2 3(3-0-6) E E P
624 524 %aﬂiiuwé’mmmawﬁmé%uqa 3(3-0-6) E
624 525 S3UUNTIANINIAINTIH 3(3-0-6) P

g 1 NsaluNy 1 ULUUITINIG WUU N 1 UaglAY 1 WUUAnms Lo n 2 aessandulvin@nuiussgradwsnisisoug PLOs yalfiedafuluuinms

= A & v v Ve = o < a ¥ a o
nsgluny 2 wurindn aewdnduluind@nuussquadnenisiseug PLOs wuuiwam
2. SxYsEAURAaNENITSEUveITgivIteanutul Insssydydnualunisees PLOs Tseiniuiavey Al

Cognitive Domain (Revised Bloom’s Taxonomy) Wnuaedaanuad Al

Remembering uNUAE “R”

Evaluating uNUAE “E” Creating “c”
Psychomotor Domain (Dave’s Taxonomy) Lhwugﬁﬂﬁmﬁﬂwd il

Imitation uNUAE “” Manipulation wnume  “M”
Naturalisation uNUme “N”

Affective Domain (Attitude) (Bloom’s Taxonomy)

»

Receiving Phenomena  unumqe “Rec

v

Organizing LNUAIE “0”
= = ~ = Ry 'a
309 * vinefs amzidoudeulagludunnein

unumedyanua fall

Responding to Phenomena

Internalizing Values (Characterization) unum3g  “lv

o

Understanding  unualg  “U”  Applying waumy  “Ap”  Analyzing  unuey “An”

Precision LNUAIY “p” Articulation  LnuUAY “A”

UMY “Res” Valuing WUy ‘v

wy»

24




3.7  A95U195187991

624 501

624 502

32 U8UITIVENIIANTTUNANUY
(Research Methodology in Energy Engineering)

9379 IVTTAAVITININY N13VIITueeeTasusssu nsledygiusehvsiu

o«

(%
[

ﬂ’]ﬁﬁ&ﬁ]&jﬂﬂﬁ"\]‘%&lﬁﬁj\l mslaiﬂ@aaﬂmamu%’a AINUNIUITIAUNTIN NISEUAU
NUTY ﬂizLﬂmaag’m%ayja%%’aaauiaﬁ nslalusunsumonfinposlunisda
Lona13019899035 nsileuenddaunanulunudde n1seredmanumud
uvAng deimun 11589119013 stmueinguizasmauise g
ﬁmuwhmj%’a N199BNLUUNITNARDY NISITBUBAUTIENANITIVY N1TIVEY
AT MIELNSHAIIITY

Code of ethics for researchers. Researching ethically. Research using
artificial intelligence ethically. Plagiarism in research. Literature review.
Research database types. Online research. Citing research using the
computer program. Writing references in a research article. Research
references as specified by the university. Finding a research gap. Setting
research objectives. Developing research topics. Design of experiments.
Writing a discussion of research results. Academic writing. Research

publishing.

Msdan1sndsuuaziauinday
(Energy and Environmental Management)

MsTNINET LA AW InAD ﬂgwmwﬁlﬁ'm%@ﬂ ULPUIUNAIULAE
Aduanaon LATugMARTNGs Usenaume yamJaqtiuay’ saswanauuny
Melu syezimpunu hﬂcgﬁhamaamawﬂﬁﬁmu MsMAvIEaNTigR N3
ﬁﬁmmmm?{MﬁmwLﬂi‘tﬁgmamﬁmEJI"(?I‘LJiLmimanﬁaLG}@% N139AYINTIEU
asraTanazdarhuInsnIsUsEndandsnu nsdearslunisauewuzainsng
TAERUVIONATHAZNIIIND] ﬁmﬁﬂﬁﬂiuéjﬁuau%’ﬂﬁwé’ﬂﬁm

Energy and environmental management. Energy and environmental
policy regulation. Energy economics: Net Present Value, Internal Rate of
Return, Payback period, Life cycle costs. Optimization. Economic feasibility
analysis using a computer programme. Energy audit report and energy
saving measures. Communication to recommend measures through
documents and verbalization. Co

nsciousness in energy conservation.

3(3-0-6)

3(3-0-6)
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624 503

wialulagwassudiaien
(Green Energy Technology)

A5l UNALIY NS ULEETTIRG NENUAL NS W
AT ONEITIA M NEIUIINTIIE NEWILINTBUE § LU e
NAUNULAZNANIUNINLEDN NITANIUANENINVDINANIUNALIY AI1TATUIN
USunaunisnanbiviiuas/m3enaus oun A IuLAte1ng Wa AL
WS 1911 WS BNAITININ WEHIUIINTINIA LAENE UV
szvumsdaiundsauluguuuuiunnes wdahiniusuudy ssuusnifi
WEUAUTOU izwﬁ“ﬂLﬁuwé’amut,miﬂmaqLﬂugm N1308NkUUTEUULYAN
waaiftondnliniwazdumuuassuudafuliiiauan unesnisvesly
1‘1/\|‘1/\|y'1ﬁ'ﬁﬂ’mm;m'mwmswgmam% N13AIUIUANTUDULATANFIMTUTEUY
WS TULEIDTTINE AUV D IUATBI89ANITUSININBSBUNTEAN NISAILIN
nansenuiudsnnasulumsUanUassunauafivainmsnasinvinuazausey
MnTeaTna wwmnsunsdanisuafivannnisnanlilvinuazanuseuan
W& TInE wamansaseandiinundsnuiididy Indrinaundiny
fididu nsdanisdanasy

Use of renewable energy: solar, wind, hydro, biofuel, biomass and
waste. Renewable and alternative energy development plan. Calculation
of renewable energy potential. Calculation of electricity and/or thermal
generations from solar, wind, hydro, biofuel, biomass and waste. Battery
energy storage system. Pumped hydro storage. Thermal energy storage
system. Gravity-based energy storage system. Design of solar photovoltaic
systems for electricity generation and electrical storage systems based on
the economic feasibility of user demand. Calculation of carbon credits for
solar energy systems in compliance with the requirements of the Thailand
Greenhouse Gas Management Organization. Calculation of environmental
impact of pollutant gas emissions during electricity and heat production
from biomass fuels. Guidelines for managing pollution from electricity and
heat production from biomass energy. Sustainable energy consciousness.

Guidelines for raising awareness sustainable energy.

3(3-0-6)
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624 504

N13MIINATITANANUY
(Energy Auditing)

nsmsaTauariinssrnmslimdsnudesmy ndnmsvesssuulivamauas
nsviauBy sruueInmAt ndnmsianisdsuuarmsUssudandsnulusyuy
Usuomakaznisyianudu nsiunuaz inUssansnmszuuuiuenmelazii
ANLEU NM3UTUUSS WindsyansninuagmsanniseriauBuresssuuliueme
LLa%V‘IDWﬂ’J"IﬂJLEﬁu ﬂ"liﬁ"lﬁ’lma"lﬂ"lﬂ“?}ju 38UU185’1LL68%£@18‘1§’1 UTeaN5NNUDITLUY
volothuayAusoy mia@miqmﬁﬂmwﬂaﬁw wdnnsvhauwedsslii ns
fMunalszansamuessyuunelotkazauseu NMsFIMNansUsERS A
wmsmsUsznandsnilussuumieleth szuveniadh mMseemauseULazNS
gaydeluszuvemadauazn1rueTuATINAY NMSATIMUSEAENNYRITEUUDINA
§a n1saneniaialnalussuverniada tnelalusunsuneuiames n1sda
mandseulugunsalivhgaamnssy Suth uewed Musulgsiussneuviaulas
v ndaulussuvuasas msdmamslandsuuaznmsusendangnulagly
IUiLLﬂiiJﬂE]ZJﬁ’JLG]EJ% maﬁwmmmmv{uﬁwmqmwgmam5%@7@%131153%5’@
WA991U

Preliminary energy audit. Principle of air conditioning and refrigeration
systems. Psychrometry. Principles of energy management and energy savings in
air conditioning and refrigeration systemes. Efficiency Analyses of air conditioning
and refrigeration. Improvement, optimization and reduction of cooling loads in
air conditioning and refrigeration systems. Calculation of moist air. Steam
systems and steam boilers. Boiler and thermal system efficiency. Reducing
steam loss in the steam system. Principles of the power plant. Calculation of
boiler system efficiency. Calculation of energy savings from energy saving
measures in a boiler system. Compressed air systems. Heat transfer and losses
in compressed air systems and pressure vessels. Calculation of the efficiency
of compressed air systems. Reduction of compressed air leaks in compressed
air systems using a computer program. Energy management in industrial
electrical equipment. Water pumps. Motors. Power factor improvement of a
transformer. Calculation of energy consumption and energy savings using
Computer program. Calculation of economic feasibility of energy efficiency

measures.

3(3-0-6)
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624 505

624 506

N1SATUANNANYINNNITHAANG 91U
(Pollution Control for Energy Production)

NFLNANANENNDINIAIINAITHNEANS WU NITAIWIUUTUIUNITLAN
AN EN198INA NYUYUALVANNITAITAIVANKATAANATENII@INTA N1TTR
wafieneIne walulaglunisnisauaniazanuaiun1eeIna wuamnisly
A9 TE TN Uil A Bsanuai BN1901n1A NsLARLATEN1IEIINANTHER
WU MIRMUTIMNEAnUARIvN 9 N U UAENINNITNITAIUALILAL
anuafivma mstauafieneh melulaglunmsmanueuuazaniafivnig
¥ msluedesioauafivnisenniauazain

Air pollution from energy production. Evaluation of air pollution
levels. Theories and principles of air pollution control and reduction. Air
pollution measurement. Technologies for air pollution control and
reduction. Guidelines for monitoring high-risk areas for air pollution. Water
pollution from energy production. Calculation of water pollution levels.
Theories and principles of water pollution control and reduction. water
pollution measurement. Technologies for water pollution control and

reduction. Using of instrument to measure air and water polutions.

KUUTIABIN AN EASEINTUNITITY
(Mathematical Modeling for Research)
wdnnslumsasuuusaemsadineans n1slalusunsumeufinnes
A5V aRIAdAMERS mﬁmaﬁ]aaummgﬂgawmNam@;ﬁ]’mmﬁmiwﬁ
mewenuas
Principles of mathematical modeling. Usage of computer program
to create mathematical models. Verifying the accuracy of the results

obtained from the software analysis.

3(3-0-6)

3(3-0-6)
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624 507

624 508

adnaInsunIsIY
(Statistics for Research)

mﬁmmzﬁ%@gm%qaaa Tinvensidonadnminzausuenuide vinve
nslelusunsuLong@ad s uns AT N9Ea R WinwenstEauenanis
3Lﬂiwﬁﬁ”@yja ﬁﬂuﬂamﬁﬁwmm?a;gaaEJ"m%'aé’mé NAUARNITATIVADUAIY
gﬂgawaqmaﬁiéjmﬂmﬁmﬁwﬁﬁTwIUiLmimauﬂ’;ma{ A9ILATIZAAL
ﬂmmm?{au

Statistical data analysis. Skills in selecting statistics appropriate to
research. Skills in using Excel for statistical analysis. Skills for presenting
data analysis results. Honest attitude to reporting information. Attitude to

check the accuracy of the results obtained from the analysis with the

computer program. Errors analysis.

dunuausuinAnvsyautudinfne
(Seminar for Graduate Students)
Fewlw : YananisAnudu s vide U
ﬁﬁ]ﬂiiuéﬂLfﬁmmﬂﬂjiuazmiLLmﬂmmmiLﬁlmLaummméﬂéwS] 13
NUNIUITIUNTTY Uizmwuadgﬂu%@yja?{faa@ulaﬁ WAdANTAUALETSY
aunARIadmsun1sITen1eivints n1smrennewdde nsideusiune
nansiseluivenu msdansawanasy nsdniundsy waluladlunis
NIAIUANLATANNATYNI9RINTA LLasL“VlﬁIuIamumimimumuazaﬂmaﬁw
et
Activities to pursuit curiosity and the constant quest for additional
knowledge from various sources. Literature review. Types of online
research databases. Digital information searching techniques for academic
research. Finding. Research gap. Writing of research discussions on topics
of environmental management, energy storage, air pollution control and
reduction technologies, and water pollution control and reduction

technologies.

3(3-0-6)

1(0-2-1)
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624 511

624 512

N133AN1sNALUTUDIANS
(Energy Management in Buildings)

ANTINvBIANEAYTBINTleNE I IuRaENTTUILNISAUNE s Uly
91AN3 ALABINITHAZASTANTANITMIReun1elueANs nfleNA 39d
anfing Yaduaisuen U519 uazfirnsvesennns lelasunivesenia ane
ﬂ“U'WEJL“?NQﬂJ‘VTﬂ’]W ﬂ'ﬁi%U’lﬁJaﬁﬂ’]ﬂLLazﬂﬂi%ﬁiﬁaﬁJE}ﬂa’lﬂﬂﬁ ATEUIUNTTLAES
sruuUTuaInIA ﬂiz‘U’Juﬂ’]iLLazigUULLﬂﬂﬁ’JIN mmgau%’mazamsaum%q
RauuANYLUdENeIA1S nsUszanaunslandsnuluenas msesnianisly
wiaanu madonlumseyinvuaznsdansmndaany

Overview of significance of energy use and energy processes in
buildings. Indoor environmental requirements and management. Climate,
solar radiation, external influences, shapes, and orientations of buildings.
Air psychrometry. Thermal comfort. Ventilation and air leakage. Air
conditioning processes and systems. Lighting processes and systems. Heat
gains and thermal performance of building envelopes. Estimation of
energy use in buildings. Energy audit. Energy conservation and

management options.

n1sduAUuaENIIAIUANNISUARENANY
(Combustion and Emission Control)
maﬂizqﬂﬁm}wﬁﬁwmmaLﬁ@ﬁmwé’miﬂmimﬂwﬁ nsnaeidule
LLazﬂﬂi@m%meLL;a nsunlaiBondsioadauasiaune mafnaisuadivly
AH DU ﬂ’]Sﬂ%‘Uﬂmﬂ’]iﬂ’ﬁlaSuaﬁwiuiiﬂﬁlﬂﬁ;uﬁ’]ﬁﬂ AsTUILMTIRTIV
dmsuind sswundununisluwasasuenuuuunfiuarluund dnuazuay
‘1/11\‘1LﬁaﬂI‘UﬂWiﬂlUﬂuﬂﬁiﬂﬁaﬂuaﬁwﬁWM%ULﬂ%@ﬂﬂuééfuﬂﬂﬂﬂwiu
Application of mass transfer theory in predicting combustion rates,
vaporization, and gas absorption. Combustion of fossil and biomass fuels.
Formation of pollutants in boiler furnaces. Emission control in power
plants. Normal and abnormal combustion proceeses in internal and
external combustion engines. Characteristics and options of emission

controls for internal combustion engines.

3(3-0-6)

3(3-0-6)
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624 513

624 514

ASANEINLAYNIIAINTTUWA IS
(Special Study in Energy Engineering)

A5Anwded nluainndviaanssundsnuluwae e i 899 0afy
Fnefinus

In-depth study in the field of energy engineering on a topic related

to the thesis.

N1599NLUUBIAISLUUNIETN
(Passive Building Design)

nagmsnIseydnumdsnuogsdsBudmiveias mslsuassssueily
9113 gUnTAITauAR 3Tz INIANIEISs TSI A LAz NS Inaretene
A6lue1AN3 AMNEUIBLEIADNLTOU ATLAUIETIETEAT N15ANBINANLTOY
NIUNTEUDIATST fﬂﬁ]@ﬂﬁ’]iﬂ’]‘;UE}um&"} UINTFIUBIATLT YD mmv{mﬁ’mw
Lﬂiﬂgmam%mmmdLﬁaﬂMﬂWiaaﬂLLUU

Sustainable energy conservation strategies for buildings. Daylighting
in buildings. Shading devices. Natural ventilation and air flows in buildings.
Thermal comforts. Visual comforts. Heat transfer through building

envelopes. Low carbon building materials. Green building standards.

Financial feasibility of building design options.

3(3-0-6)

3(3-0-6)
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624 515

nsusTdiuASusuNIWIWINAANM9ILaZaIANS
(Carbon Footprint Verification for Product and Organization)

msUstidiupdnsinvomandom vefmunianzvsngundnom ms
SMuAMLREMATINIY mMsdavhddsents msfwnuSinunisUase
AMPI3aUNTZAN NTUUANANAYANTTNTIBNUAILVDIAUABIANITUSIMSN1Y
\SounTzan mi?m?;’uuazLU%‘EI‘ULﬁ&lUU%ﬁ,ﬂmmanﬂﬂéaEJ“ZgJJEJquJa;]I’lGZJL%auﬂ%‘\]ﬂ
fundnfumussimdeatu n1sUszidumsveuanunosansmumeivun
pIAMSUSISMTISunsEan LmeﬂumsLﬁmTa;gaLLazmﬁmﬁwﬁzyJ%swmi
AsfInUSIAMNsUaesn1BsounsEan MIRUaNakazn1sYinI eIy
TrfnuABIrNITUSIINITIounsEan n1sduAukazUSsuTiBUUS 1NN
UamﬂéaSﬂ]jazﬂagwsmﬁaummﬂﬁ’uaﬂéﬂizLm/uﬁmﬁ’u

Life-cycle assessment of product. Product category rule (PCR).
Functional unit definition. Calculation, Interpretation and reporting of
product carbon footprint according to the requirements of Thailand
Greenhouse Gas Management Organization (Public Organization).
Searching and comparison of greenhouse gas emissions data with similar
organizations. Data collection and data inventory. Greenhouse gas
emission calculation, interpretation, and reporting of organizational carbon
footprint according to the requirements of Thailand Greenhouse Gas
Management Organization (Public Organization). Research and comparison

of greenhouse gas emissions data with similar products.

3(3-0-6)
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624 516

wAlulagn1suUTan N INA
(Biomass Conversion Technology)

FqijﬂEJﬂ']‘W“U@Q%?N?ﬁiuﬂ’]ﬂ“gﬁjuLLME‘{Q‘WE"{N'1‘14‘1/]@LLVIu aqﬁ(ﬂisﬂaumaa
%’gmaﬁﬁaﬂﬁuu,azLszjagiaal,ﬂuawiﬂszﬂau N13MMeIAUsENDUVEITIIA aulh
nanenmuesdauig veiuazveidevesiamadoluiudomdwds ns
U%’UU@@@mmwLﬁ?}uaLwéa%'smaéTw%%‘msLﬁumwmeLﬁu ﬂaiﬂﬂﬂi%ugﬂ%’su’sa
5@Lﬁﬂ ﬂiSUUUﬂﬁiﬂﬂ@%LLWﬂ%}u ﬁ]aumamgﬁummiamaé’amﬂmm;amm
Faalunszuiunsnedunady audfivesdunanedlas nsvumnisinlslada
‘\]ﬁﬂﬂ?ﬂ@]'g%@ﬂﬂﬁﬁaﬂEJ(;h’ﬂ]”lﬂﬂ’]?iJ%IEJ‘IJ“UEJQ%’JMU@ELUﬂﬁ%UQUﬂWiIWIiia%ﬂ anue
vostunalnlslada 1nsgudomasdang nsulsanmdemdsdanady
dnfudomds autinianisaimvesirdud ewmdandaua nsufuuse
Qmmwﬁwﬁm%&waw’m%ama nsuUsan i@t anadunenansan
nszUIUNTUNaaliaduLaznunadlnons miﬂ%’wiqmmmwiﬂiaama%u;a
miﬂizqﬂéiﬁz}jL%jaLwﬁﬁamaﬁﬂ%’uﬂqqQmmw

Potential of biomass as renewable energy resources. Composition of
lisno-cellulosic biomass. Determination of biomass composition. Physical
properties of biomass. Advantages and disadvantages of biomass as solid.
Biomass upgrading by densification. Mechanism of pelletizing. Torrefaction
process. Kinetics of thermal decomposition in torrefaction process.
Properties of torrefied biomass. Pyrolysis process. Kinetics of thermal
decomposition in pyrolysis process. Properties of pyrolysis biomass.
Standards of biomass fuels. Biomass conversion to bio oil. Physical
properties of bio oil. Bio oil upgrading. Biomass conversion to producer
gas. Gasification process and gasifier. Improvement of producer gas quality.

Applications of upgraded biomass.
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624 519

wialulagifinsrvdusiaduloniainas
(Fiber Optic Sensor Technology)
wdnmsvesnaluladfnsndurdaaulownniuas ndnnsAIuLES
wazgUnInimauas mawafnsndursiaaulouniuasdmsulslua
gaannssy dnvauzianizveunalulad dnsnduedaaulounitiuag
weluladiaes
Principles of fiber optic sensor technology. Principles of optics and
optical devices. Developing of fiber optic sensors for industrial use.

Characteristics of fiber optic sensor technologies. Laser technology.

walulagvisanuiau
(Heat Pipe Technology)

TAS9a319LaENENNTTNIIUTDANNTOU 157 URaY T EDNETS
Faud S unenLs e AT lATeETTIULAENE N15PNLUUNG
AUTBU N1TAT LAY NSNAREUNEAINTOU miﬂizqﬂﬁ%&’mﬁamm;au

Structures and principles of heat pipes. Working fluids and selection
of working fluids for heat pipes. Compatibility of working fluids and pipes.
Heat pipe design. Heat pipe fabrication and testing. Applications of heat

pipes.

KUUTIABINABUNIABTEIWIUDIANS
(Computer Simulations for Buildings)
nslandsnuuaznszuaumsaung wilue1ans sonawsuuUsass
mmiLLazﬂﬁﬂszqﬂGﬁ%\i’m BRI A MTURNALNITINTIAINT L BONAWS
dmsuaesnislyndenuvesenns gerawsansuTassauTivesszuy
VAN oAU IABINSINENNNTUH IR LAY SEU LA
Energy use and energy processes in buildings. Building simulation
software and applications. Engineering equation solving software. Building
energy simulation software. Window system property simulation software.

Radiative transfer and lighting system simulation software.
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(Embedded System)

andnenssuvessruuden gunsnlazialeflodmiuiiannssuudei
wdnnsdmumsauszuulesa n1seenwuusruudsiadmiulaluny
INTTU Mé’fﬂmiﬁwmizuuﬁﬁﬁguga

Embedded system architecture. Peripheral devices and instruments
for embedded system development. Principles for embedded system
development. Desing of embedded systems for engineering applications.

Advance principles for embedded system development.

iztﬁauﬁ'&%eﬁ'sLam%l'ugaé’m%'ﬁmnisu
(Advanced Numerical Methods for Engineering)

nsUszgnalraussdeuitidaiuardmiviamngsy Tinvesauns
svuvaumMIBnay msUszanammelurs nMsanges nsmeUITuskaTa
oyusdafiay selsuinansduiomazsndeuislnluneduneg nmadeu
deiLmimauﬁaL@@%Lﬁamyﬂzymwmmﬁmmam% Jymanzasialundfif
Jymanneasiluaesdii Toymiluesilunddls Janluasiluasdls
adssnmidaiuay Feuaniglusadouitideduay nsusegnalunsg
PENUUUTTUUATINTOY

Applications of numerical methods for engineering. Roots of
equations. Systems of linear equations. Interpolation. Regression.
Numerical integration and differentiation. Finite difference method and
finite element method. Computer programming for mathematical
problem solving. One-dimensional steady- state problems. Two-
dimensional steady-state problems. One-dimensional transient problems.

Two-dimensional transient problems. Numerical stability. Selected topics

in numerical methods. Applications in thermal system design.
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(Selected Topics in Energy Engineering |)
Foulw : Tneanudiureuvasmedyimnssuaiona
Fosfiunaulaludagdunaz/miefdnstaunlny q luauieanssy
NAWUY
Current topics of interest and/or new developments in energy

engineering.

F09RAaNIENIAAINTTUNAIY 2 3(3-0-6)
(Selected Topics in Energy Engineering Il)
Fouly : Tneamuiiiurauvesmeivienssuaiena

S esfiunaulaludagtunaz/miefiinistamunlny 4 luaiuimnss
wdauwaziidemludheouiusein 624 522 Besdmanizmeieanssy
WA 1

Current topics of interest and/or new developments in energy
engineering which do not overlap with those in 624 522. Selected Topics

in Energy Engineering |.
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(Advanced Solar Energy Engineering)

§ BTN AINVBINGIULEI0 T AL WaEN1TTATId 90 T nE
fwé’fﬂﬂ'1ﬁﬁwmusuaaﬁa%u%’a%‘mﬁméuwagfﬁ’uﬁLLazLL‘UUa@mumamﬁm5 n13
ARSI M5O UTD RIS USRI AELUURKUSIU NNSAUIIMNAL SO
wazUSunallinniinanlnvesnsussdeniing nseenuuULazNISIEBNIEUY
1AS 0991115 DUNT I ULALDTT A N1TBBAKUY NI5HEDN WATAITLA &
USEANS A ML UUDULMINESIULEID1 NS N158DNLULRAZANSEBNSTUY
NS ULEeNRingLenTALsouwaTANILEY MsEenLUUSEUURILAY
WS 1IN DUIINNE TN UL T mﬁmeﬁmamegmam%%mizuu
WA Ting

Physical characteristics of solar energy and solar radiation
measurement. Operation principles of stationary and sun-tracking
concentrating collectors. Thermal analysis of flat plate collectors.
Calculation of performance and electricity production of solar collectors.
Design and selection of solar water heating systems. Design, selection, and
efficiency enhancement of solar drying systems. Design and selection of
solar heating and solar cooling systems. Design and selection of energy
storage systems from solar energy sources. Solar energy system economic

analysis.

ZUUNITIAMIAINTTH
(Engineering Measurement System)
1A3985 1990932 UUNSTANIATAINTIN UTBinneeensTauas Al
HANATA izuuwﬁw’i’mLLazmmgmmﬁm A33LATIZRAURANEIAA Y
W/NINEDA miilizqﬂﬁi%izwmﬁmmaﬁm%’mm’imﬂiiuwé’wu
Structure of Engineering measurement system. Measurement
parameters and errors. Units of measurement and Measurement standard.

Error analysis using statistical methods. Applying of measurement system

for energy engineering.
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(Thesis)

Andaduneu : ynseinluvseivdad
Gouly : Tnsanufiureuresniaivdmnssua3ssna

1113 Telua191 T 91T AINSTUNE I ULAZNISUNLAUBAIINA1INU
"Tmmﬁwuéms;fléTmimUﬂmmmfm&jﬁﬂ%fﬂm

Research in the field of energy engineering and thesis progress

presentation under the supervision of a thesis advisor.
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