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PLO6 aunsatdenldinaluladndsnumyuidsulunisadalwile v v
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3. Iwruneia lassainmangas $18991 A198UNE51873Y7 wASUNUNISANEN
3.1 Fwunieinsunaesavingns lildaendt 126 wileia
3.2 lAseadvangns
1) vadvrAneiialy laitfoendn 24 waein
Tnefidnsoudouseivilumnainfnuiluasusi 3 da dil
1. nednAnwh i andnuuedan un. 8 aefin
01999111 AARSUAELAY 2(2-0-4)
(Knowledge of the Land)

FUANINUsEIRNA 1 7w 6(--)
2. sAvENE I UANRUIALSIoUs 19 3 enu lldeenin 4 e

- funsdeansuasansALNA
- UNIEELN
- smunadugusznounts
3. nwivAnvhlifannanssaursuiseylusadndmaoudssdundngns (PLO)
Tnglsidnudioadeulsinsusia 5 aussous 12 wihefin
- FuYinwenI3An
- UG T
- AIUNTTIANTTAULDA
- PUNSIFEUIRaenTIn

9 [ =
- AuUAMUUUNaLIDY

2) MRV AN laitfaendn 96 wulenin
- ANz URU 84 WuUHHNA
- A nawigiden Taidesnin 12 wiein
3) YNNIV NADNLET laidasndn 6 BN

4) nsineu Lidaendn 240 $lus Taglddesndn 30 Suvinnis
(onciuilaniidnlasenisaniafne lldesing)
3.3 519739
(1) nanIvdneialy lsidaendn 24 wiuaenn
Tnedandousousednlumnadsdnewhluasuia 3 dau fed
1. 3 fnuihluiifaungudnuueddn un. 8 miein
01999111  AMANTULWIUHUAY 2(2-0-4)
(Knowledge of the Land)
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FWINEANYTENA 1 N1

2. gdmAnslunNmunaussous 919 3 snulivesnia

- FUNTADEITHAZANTAULYNA

- UL

- nunsiluguseneunis

(PLO) Tnelsdsndudpaseuliasuiia 5 aussouy

- PUVINBENTAR

- AN TRIUS IS

- PUNITIANITAULDY

- funsSBL3RaATIn

& [ =4
- AUANUTUNELL DY

(2) KUNIB AN

04101112

04101113

04201101

04201102

04203102
04255111"
*

04255211

04255121*

* 5139 uUn vy

ludsiaenan

2.1 AP ANIZUIAU

Fnenvll

(General Biology)

Tl meufofnas
(Laboratory in General Biology)
PiliiugTu

(Fundamental of Chemistry)
UftRnandfiugu

(Laboratory in Fundamental of Chemistry)
NaNWAN

(Principle of Physics)
AtaAansamsumaluladndsny
(Mathematics for Energy Technology)
anRdIMIUNANIUY

(Statistics for Energy)

NS RsuLUUEmSUIAlUlana U

(Drawing for Energy Technology)

15

6(--)

4 wiaenn

3. swinEnwmluiiannanssousauissylusadwsnisSeuissiundngns

12 wheia

96 #UILNA

84 wuUa8nA

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)



04255122"

04255123"

04255221*

04255222*

04255223"

04255224*

04255225"

04255226"

04255227"

04255228"

04255229*

*

04255251

04255321"

04255322"

* 53y ntnluy

wiAluladndasu 3(3-0-6)
(Energy Technology)

UfuRnsmalulaindinuy 1(0-3-2)
(Energy Technology Laboratory)

ssuulihidadesdu 3(2-3-6)
(Introduction to Electric Power Systems)

NOMLNENE9TY 3(3-0-6)
(Laws of Energy)

naransveslvad msumaluladndsu 3(3-0-6)
(Fluid Mechanics for Energy Technology)
gauvwaransamiumalulagndany 3(3-0-6)
(Thermodynamics for Energy Technology)
Myiauaznisldiesesdiotn 3(3-0-6)
(Measurements and Instrumentation)
UftRnsmstauaznisliintesiiot 1(0-3-2)
(Laboratory in Measurements and Instrumentation)
\iTugiRd T UNS Y 3(3-0-6)
(Econometrics for Energy)
nselouaufounazuanilisuaudeu 3(3-0-6)
(Heat Transfer and Heat Exchange)
Bumesiinvesassndsdmsundany 3(2-3-6)
(Internet of Things for Energy)

WAL UAL DA 3(2-0-6)
(Green Energy)
nsnsradszidiuuaznseysnendsnuluaimseiuny 3(2-3-6)
(Energy Audit and Energy Conservation in

Designated Buildings)

MSPIUSEUUNSIANINE UL Asandon 3(2-3-6)

(Energy and Environmental Management System Standards)
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2.2

*

04255323"  nransaadseiliukazniseyinenaseululssnuaiuny 3(3-0-6)
(Energy Audit and Energy Conservation in
Designated Factory)

04255351"  inaluladinfundeanu 3(3-0-6)
(Energy Stored Technology)

04255352 gunsnluazianddidnvsedng 3(3-0-6)
(Electronic Materials and Devices)

04255353 mseonuuussvundsnulnihnnwaduasending  3(2-3-6)
(Solar Cells Energy System Design)

04255356  wdnnsiugukazmaenfivasusudliih  3(2-3-6)
(Fundamental and Safety of Electric Vehicles)

04255355"  nelulafndenudiiuga 3(2-3-6)

(Biomass Energy Technology)

04255391%  mswSeunisiassnumeluladndsnuionudsdy  1(1-0-2)

(Energy Technology for Sustainability Project Preparation)

04255497%  &uuun 1
(Seminar)
04255499%  Tassruwmaluladndsuiiloninudty 3(0-9-3)

(Energy Technology for Sustainability Project)

04256131 Wsunsumsavihnsidesdu 3(2-2-5)
(Introduction to Spreadsheet Program)

v naniziden laitdaani 12 wiqeia

donduuseivdwioluil laitfesndn 12 mihedn

04255431%  wiahladiamdsuasnisiwlingd 3(3-0-6)
(Fuel and Combustion Technology)

04255441%  uluwaluladdwmsundanu 3(3-0-6)
(Nanotechnology for Energy)

04255442"  maluladduung 3(3-0-6)
(Thin Films Technology)

* 5re3910a Tl
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04255451%  gshandsay 3(3-0-6)
(Energy Business)
04255452 p1sdnnsnA LTy 3(2-3-6)

(Community Energy Management)

*

04255453"  n1saanIswasuluvsy 3(2-3-6)
(Farm Energy Management)

04255454" m'iaamwummnﬁamsaq%’mﬁ?wﬁqmu 3(3-0-6)
uarAauIndon
(Building Design for Energy and Environmental Conservation)

04255455 weluladeugudli 3(3-0-6)
(Electric Vehicle Technology)

04255456  ineluladuumned 3(3-0-6)
(Battery Technology)

04255457%  Funpdeuiledeases 3(3-0-6)
(Smart City Environment)

04255458%  MTUsHAUNANTEMUAIAEDLTINNNTIANTINE Y 3(2-3-6)
(Environmental Impact Assessment for
Energy Management)

04255490  @wiafinw 6
(Cooperative Education)

04255496*  \Fosawrzmainualulaindsnuitonnud iy 3(3-0-6)
(Selected Topic in Energy Technology for Sustainability)

(3) wunIvudeniad laddoendn 6 wu2Enn
@) mstlneu lidesndn 240 $alus Tnelsidosndn 30 Suviinng
(nuidnfidasalassmsaniaine ldedngu)
3.4 ﬂmué’uﬁuﬁ‘ﬁwé’nqmﬁuﬁL?Jmﬁau'i,uﬂmz/n'lﬂ%ﬁ"uwaaan'lﬁu
3.4.1 wnadvy/nduivyedvilundngasiilngeulag anz/niadvn/mingnseu
i lunaindnuiily wessedvlumaiiane
3.4.2 wnadvynguivy/sedvilundngasiidossouly ARIY/NATY/MENGATOY

il

* 513y Unlng
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3.5 A195UIYSIEAYN

351 fesuienmeinilusiaivvemdngns

- g lundngns

04255111*

04255121*

04255122*

AAATERSENSUINATULAEWA 91 3(3-0-6)
(Mathematics for Energy Technology)
LaapdavaslaiduAniwomilsiindsuasuateduls Aln arna
Aol nsmeyiusuaznswUsHusuesilanduradsuomi s

o

ws Aflauazanuseilesosileiduvanediuys eyustes n1sw
UifuswanedusasnisUszynd aunaidseywusidesfunaznns
Useene

Calculus of real-valued functions of one variable and several
variables. Limit. Continuity. Differentiation and integration of real-
valued functions of one variable. Limit and continuity of real-
valued function of severalvariables. Partial derivatives. Multiple
integrals and their applications. Introduction to differential
equations and their applications.
nslyukuUEusUIMATUTaEWAI Y 3(2-3-6)
(Drawing for Energy Technology)
flugunudsunuuiaznasgumsifeuuuiiindosfunudiu
WA LU Wmsdu MIlounwaneaedid awde nMs@eunuu
viowazlnil dydnvallunuuvieuazlin msdeuniniieiiea
msfeunuuninUseney fugrunisidrouinmeseslunisdoy
LUy MsifounuulAsesUngel

Basic drawing and standard for energy system. Line. Scale.
Orthographic projection. Sections. Pipe and electricity drawing.
Pipe and electricity symbol. Freehand sketches. Assembly
drawings. Basic computer-aided drawing. Reactor drawings.
wialuladnagenu 3(3-0-6)
(Energy Technology)
mmé’ﬁugmmmwa"muuaxLﬂﬁaugﬂwé’mu UstAvinmmsiasuy

. @/ 1 =l A ar A o
Junasu Megravaluladnisifsusundanu nsiudsundsny

* g nlnlud
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04255123*

04255211*

04255221*

wasefindifuluiuazanudeu mswdsundsaunadulaih s
wWasundsuedidundsounauaslni mswdsuanudeudy
It dadnAuwdsau

Basic concept of energy and energy conversion. Efficiency of
energy conversion. Examples of energy conversion technology.
Conversion of solar energy to electricity and heat. Conversion of
mechanical energy to electricity. Conversion of chemical energy
to mechanical and electrical energy. Conversion of heat to
electricity. Energy storage.

Ufuinisimalulagnaseu 1(0-3-2)
(Energy Technology Laboratory)

U uRnsdmIuin 04255122 walulagndinu

Laboratory work for 04255122 Energy Technology.
ANAEINTUNAU 3(3-0-6)
(Statistics for Energy)

wnANUARRETUITEDR nsiasumded nsiadinans ansianas
sy MuUsdy uagn1suanuasauiaziiuvesdiiudsgu ns
Lanuasuni adAdiseyuudmivUssnnsignasanslserng n1s
ATIZAUNLUTUTIURUUMILR BT NSTIATITYNISonnaELA
avduusagrtdradudunuuite waznsidlusunsudndiea Tunis
IANIskaIATIERaYaNIPIUNG 1

Concepts of statistics. Measures of relative standing. Measures of
center. Measures of dispersion. Random variables and their
probability distributions. Normal distribution. Statistical inference
for one and two populations. One-way analysis of variance.
Simple linear regression and correlation analysis. Using Excel for
data management and data analysis for energy data.

o o &y
szuulWAniauloedu 3(2-3-6)

(Introduction to Electric Power Systems)

3

I s LY (g P © o =
nuagTansluia AARTIUNIU AR ULIUN G}’DLH‘U‘UEVQ N19LATIEN

2995 luanus ey fr nisiasiedasasiwianssuaasy aAen

v

* g3 laluy
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04255222*%

04255223*

Usznaufdsluin 2sasudmdnlnia wifeudaslndit wiesdnsna
Initnszuaady wasUfdRnisiifedes

Electrical measurement unit. Resistor. Inductor. Capacitor. AC
circuit  analysis. Power factor. Electromagnetic circuit.
Transformers. AC machine and related laboratory work.
NUUIBWEY 3(3-0-6)
(Laws of Energy)

[ «

anunsaindenulneuagndinulan wisswUyafniseusng
WA WITTINQuHNININUADIANTAUANLALTSIIUATUAY
ﬂgwmaﬁmﬁummammummmy‘%’ﬂﬁwﬁwu NONTENTIUAY
TaruuaiiiAeitos nannaeinasIsnsTAnIsWE 1Y N5 9UAY
AMUNEIU NMSYURMIY NseIdeu nsnunIuvesdeguinis
N15YAMNTILIUNITIANITNANIU NFIRNISNASIURUUTTdIuTIN
mswSeuifisungmnslagliasosiauils

Situation of Thai and world energy. Act of energy conservation.
Royal decree on designed factory and building. Energy
Conservation Building Design Laws. Regulations and ministerial
notification related to energy conservation. Standard criteria and
energy management procedures. Energy  planning.
Implementation. Checking. Energy review. Preparation of energy
management report.  Participated energy management.
Comparative law by Deming cycle procedure.
nafansvaslvadmsumaluladnasau 3(3-0-6)
(Fluid Mechanics for Energy Technology)
msdaudasdudundeny mie 08 wasnguduslis auga
waasdmiuszuuilifuasiuiasenadunieite nsasuiy
na AuandRvewetlva afnoransvadua aunisdoideuay
aumsnswdeudl nislwavasesluaiisndalalls

Basic calculations of energy Units. Dimensions and
Dimensionless numbers. Material balance of non-chemical

reaction and chemical reaction systems. Phase transitions. Fluid

* srp3ndalny
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04255224*

04255225%

04255226*

04255227*

properties. Fluid statics. Continuity equation. Incompressible
fluid flow.

guvwaraRsamTunAlulagna Wy 3(3-0-6)
(Thermodynamics for Energy Technology)
wé’nmiﬁugwuiuizwmimﬁaugﬂwﬁamu UWAINE Y ANRARNIA
asvemsnlndiuaransinnuvesgunsaiildsugundsnu ngdod
viluazngdofiaomegummanans Sginseslud Sgdnsoenld eh
INTAea TInIuseAu Tgdnsiusesiv

Basics of energy conversion technology. Energy resources.
Material balance of combustion process and of working fluid in
energy conversion equipment. The first law and the second law
of thermodynamics. Carnot cycle. Otto cycle. Diesel cycle.
Rankine cycle. Brayton cycle.

nsiauazmsldiadasiiodn 3(3-0-6)
(Measurements and Instrumentation)

sruvremag 1adesdotanidlvii inseeletandrunnutou
uwasasnuianaalunsin nsidenldinsesiotn waznistuiin
Toya

System of units. Electrical measurement. Measurement of
thermal energy. Sources of measurement errors. Selection of
measuring instrument and data logeine.
UjtRnsmsiauaznisldiasasiiodn 1(0-3-2)
(Laboratory in Measurements and Instrumentation)
JanfidouTeunow: 04255225 wionfouu

UATRmsdmsuin 04255225 msinuaznsidiadesiiotn
Laboratory work for 04255225 Measurements and
Instrumentation.

\ATEFURAGMTUNA Y 3(3-0-6)
(Econometrics for Energy)
\ATHEAARTNENUITAUIANALATUNATIR WUIRANSASYEAENS
ABENSINATININGINT WRARMEATUEIRA AsAIaNLATYEln

WUUT1EDINILATEIHAUALNITUA T Y1 28NIZUIUNITNIS

@

* g nlalv
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04255228*

adamans N1suszgnAwuuIaaAsysiaduanunsaldnu
nnernsndu nslduuafamaasugmandiienisdnass
ninenmisnuliinusyaniawasan

Micro and Macro Economics in energy. Economic concepts of
resource allocation. Concept of econometrics calculation.
Econometric modeling and mathematical problem solving.
Applying econometric models to energy resource situations.
Using economic concepts for the most efficient allocation of
energy resources.

nsteleuaufounazuaniUisuniudou 3(3-0-6)
(Heat Transfer and Heat Exchange)
wqwﬁﬁ‘"ugwwmm'm"lszaumm%’auuaxmsﬂszqmﬁ nsdIANIDU
Twresudsiianeasiuazlin aduusyavavasnisanelou nns
winnudeuluvesinanuusiudeusasuuutiutiuy msmenudeuly
¥vi9enay MImANTauMEuend UL uIRgULaE TRgnIInau
nsanglouAnuTousEINedesinnia szuunisttsleunudou
wuunsiikaznIIANLS oY suKSEaiuseuresing nsany
TounnudeulueIssuaniUouaruiou vinveuniouaniiey
AuFou waNNISNSERNWULAS psuanUaBuAuSey duUsyans
mMItemaLSauNTeuAdaaniUBumILSeY wasnstvun
YUIALALANS 1784103 DIuaniUE suaudau nsldsiuias oq
LLaﬂLﬂﬁaumm%’au’iumsmumsqmmwmm

Fundamental theory of heat transfer and applications. Steady
state heat conduction and unsteady-state heat conduction in
solid. Heat transfer coefficient. Convective heat transfer in
laminar and turbulent fluids. Internal flow in circular tube.
External flow over flat plate and spherical shapes. Heat transfer
of two-phase flow. Conductive and Convective heat transfer
systems. Thermal radiation. Heat transfer in heat exchange. Type
of heat exchangers. Principle of heat exchanger design. Overall

heat transfer coefficients. Sizing and rating design of heat

* gy Unlug
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04255229*

04255251*

04255321*

exchanger. Heat exchanger in industrial processes.
Sumesiinvasasnisdmiundsay 3(2-3-6)
(Internet of Things for Energy)
Lnfsnazszuvinevesduinesidnvesassnds aodaenssunis
AoasdmsuBuinasuesassnds syuvanenailei Wulwesdu
WA unanwesuvesduLnesidnvasasinds wazfvAnasd
Feadas

Concept and ecosystem of Internet of Things. Architecture of
Internet of Things, Embedded system. Energy sensors. Internet
of Things platform and related laboratory work.

WANUEAZDIA 3(3-0-6)
(Green Energy)
anunsaldagduuasuualiun s IvIamanuaze1n A
VDIUNAINFIUALDIA AINUADINITLASANUATNNE WAL DA
welulagnatuaz LA NTIANISNE U

Current situation and development trend of green energy.
Overview of green energy sources. Demand and potential for
green energy. Green energy technologies and energy

management.
minsaaUszifiunazniseusnenasulueinisaaugy 3(3-0-6)
(Energy Audit and Energy Conservation in Designated
Buildings)

SuriifeaFeunnou: 04255222 viewfauriu
ALY AINBLARSEANTONE I M3
AunlTinumslandsnuluoinseuay fuyuiundsnuyes
p1Asmuan  UsedvSamnislinganue  nislandsnulueinns
AUAN wanN1sATIIlTEiuLALINATNTaYTNENAIIY  nTaysnY
wisuluszuuuasaing szuuliiiiigs wewes wdosguin svuu
nieloth seuwvherudeunasyieundy vinau szuuuiuennie
TLUUNTBUDIANS

Fundamental of energy. Definition and type of energy.

Calculation of energy consumption. Energy cost. Energy

* s nlalvy
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04255322*

04255323*

efficiency. Energy utilization of designed building. Energy audit
and conservation procedure. Energy conservation in lighting
system. Electrical power system. Motor system. Water pump
system. Boiler systems. Heating and Cooling systems. Fan
system. Air conditioning system. Building envelope system.
UATFIUTTUUMSIANIIWAIULALE N Foy 3(2-3-6)
(Energy and Environmental Management System Standards)
ANAAYYeITEUUTANTIINE 1Y Wi saduluntsWau
INTFIUANG VOMMUAVBILINIFTIUTEUUTANITNGNU NSINUNY
Arunasu sl uRuaznisandunis n15es9deu A1s
NUNIUNITUINNG

Importance of energy management systems. Basic guidelines for
developing international standards. Requirements of energy
management system standards. Energy planning.
Implementation and operation. Checking. Management review.
nsnsRUsziliuuazniseysnYwaseuly 3(3-0-6)
Ts991uA9UAN

(Energy Audit and Energy Conservation

in Designated Factory)

JuideeSuunnniou: 04255222 owdaufiu
mmé’ﬁugmﬁmwé’amu AMUALUUATUTELANTDING19IU NS
AwdTinumslandsnululsnunivgu dunuiundsiuyes
Issuaiuau Ysedniamnisldndeau msldndseululsanu
pUAN winnMseTaUssiliulaznsmssysnendsu mseysny
w&auluszuulnininds szuvenninde seuuledhanatvnssa a1
gramnssy svuuniiolen szuuvhAaradoukavihmdy seuu
U$uenne wagn1stharudeuiianduuld

Fundamental of energy. Definition and type of energy.
Calculation of energy consumption. Energy cost. Energy
efficiency. Energy utilization of designed factory. Energy audit

and conservation procedure. Energy conservation in electrical

* ety
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04255351*

04255352*

04255353*

power system. Motor system. Compressed air system. Stream
and boiler system. Furnace. Boiler systems. Heating and cooling
systems. Air conditioning system and heat recovery systems.
walulaBiniiundeanu 3(3-0-6)
(Energy Storage Technology)
mmfﬁmﬁuﬁmﬁ’umiLﬂﬁaugﬂwé‘amuLLaxﬂ'l'iﬁ’mﬁuwﬁ'wm
fugnamnssuadlnih wadifouds Sinlnslawes uwawmoiuuy
fseulanau wumwasuanwiioanuummeuuuiiduulosoy wad
wasaiing waziufiuusyaBaen

Introduction to energy conversion and storage. Electrochemical
engineering fundamentals. Fuel cells. Electrolyzers. Lithium-ion
batteries. Batteries beyond lithium-ion. Photovoltaic cells and
supercapacitors.

aunsaluazaadediannseiing 3(3-0-6)
(Electronic Materials and Devices)
Puminsuazau Rl ssiurestandmsumalulangany Tang
a3 eiath foands wsiinduarfanusznou Nandanue
voaudadonty nmslinseilasadendndiofsdiond nasans
Areusindasdy nuuoundsnu seeseR-lBuuuianyalul ns
Uszgnaldamundanu

Meaning and element properties of materials for energy
conversion. Metal semiconductor superconductor ceramic and
composite material. Elementary solid-state physics. Crystal
structure analysis by X-ray. Elementary quantum physics. Energy
band theory. P-n junction on novel material. Energy application.
n1seRnLUUTEUUNAIIUINANa Nwadudseding  3(2-3-6)
(Solar Cells Energy System Design)

rwiiAuriusideniing waduasorfinduazgunsalssnaussuy
sTUUAd LA Ting NMsARdsyULad L ingduasTarmund

NEUD

* 3 ndalug
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04255354

04255355*

04255356*

Knowledge of solar radiation. Solar cells and system
components for solar cells systems. Solar cells systems. Solar
cells system installation and related requirement.
pdnnsiugnuuazaUaendvess sl 3(2-3-6)
(Fundamental and Safety Electric Vehicles)

1A59E319 MannIsveIuLasdIuUsEneuTese usud i n1s
asra@auANUaendnslninvessusudlnin uinssiuvasady
alwidmsugueugdlni

Structure. Working principle and components of electric
vehicles. Electrical safety inspection of electric vehicles.
Electrical safety standards for electric vehicles.
winlulagnasaudanag 3(2-3-6)
(Biomass Energy Technology)
fugruuazawdBuromdsnudang Useanvsunasiidnda
waa Medanisvaniilenswdandsnudauia n1svaunisuusanw
yiaafausounardiadensdiuta waluladufad dindu
weluladlnlslada niswinlulofiewa aluladnisudandauain
JouanTaia waluladniswaanaseulniiaindna 1sslwids
18 HaNTENUAUAMIRBIT NN U g

Fundamentals and Sustainability of Biomass Energy. Types of
Biomass Sources. Material management for biomass energy
production. Thermochemical and biochemical Conversion of
biomass, Gasification. Pyrolysis. Biodiesel production. Thermal
power generation technology from biomass. Biomass electrical
power generation technology. Biomass Power Plant.
Environmental impact from biomass energy.
nsldnaseulninluyuwu 3(3-0-6)
(Use of Electricity in Community)

gLl msllwiluguay gunsallwihuay
295l Arwdaeadtluntsyheuieatulidi nsderwdau

naunuivelidmiundnnseualninluguau
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04255391*

04255431*

04255441*

Basic principles of electricity, use of electricity in community.
Electrical equipment and electric circuits. Electrical work safety.
Procurement of renewable energy to use for generating
electricity in community.
mansgunisiaseumaluladwdsauioanudsdu 1(1-0-2)
(Energy Technology for Sustainability Project Preparation)
n1sauAuenans nMadsulaziiauaiinleswuidy

Literature reviews. Writing and presentation of research project
proposal.

welulafidowmasuaznnsinlud 3(3-0-6)
(Fuel and Combustion Technology)

AnfidaaFunniou: 04201101 wiondeufu

vimvandowas audh miveaey wazmsuandomands Somas
wan wazfdemnds lneuiudomddann Vnsidoy diufiu fiu
ity amerlawss Arudeu nsrurumsiluirdosguimlng
melu msvszgndldnguinmsiemmalunisseme msnduss nns
arane nsviauiu wazlunszurunisunlml uasn1sviuesns
st lngl

Classification of fuels. Properties. Test and production of solid.
Liquid and gaseous fuels with emphasis on biomass. Petroleum.
Coal and oil shale. Stoichiometry. Heating values. Combustion
processes in internal combustion engines. Application of mass
transfer theory in vaporization. Condensation. Dissolution.
Transpiration cooling and combustion processes and prediction
of combustion rates.

wilumalulagdmiunaseu 3(3-0-6)
(Nanotechnology for Energy)

ulumalulafidosdu audfivesarsifilaseadnessduuly nns
Funszitanlasadessdvuluni elodinsesimeduuily
walulad navesvuIanaysIngnIsalnienlaufy Aed1ensxdn

WAL Y waluladn1sdafunasiy waznsiAuif gandeany
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04255442%

04255451*

uazimaluladluourpansinudidalns uazlwlnazesladin n1sude
lelasiauazmsdaiiu

Introduction to nanotechnology. Properties of nanoscale matter
and preparation of nanostructures. Tools and Instrumentation
for nanotechnology. Effect of size on quantum phenomena.
Examples of nanotechnology energy production. Energy storage
and energy harvesting. A look into the future: electro and
photocatalysis. Hydrogen production and storage.
wialulagWauung 3(3-0-6)
(Thin Films Technology)

v
= =l

fpaFEULINDY: 04203102 Sawiaunu
Handvesvurunemeiduus wadalunisdafidauns Auuas
dnuguvesilauu MleTzvRNaNTRTuEIIaNUIS
AniEnTRvaInALLLmAN T wEsuLarA ARy
wiwdnlvih - aoandRiBuamesian  msasieulaznisdasinud
fuivesiiduuny quautiiduamosiduuusiudion GIVGHRIEIGR
uaswasiduu ety wazmsiauUasnisusdsdennuteudefidy
UN

Physics of thin film processes. Thin film production techniques.
Surface and morphology of thin films. Optical characterizations
of thin films. Electromagnetic wave properties. Energy and
intensity of electromagnetic wave. Optical properties of
materials. Reflection and transmission at an interface of a thin
film. Optical properties of singlelayer thin film. Optical properties
of multilayer thin films and modifying thermal radiation with thin
films.

§ININAIY 3(3-0-6)
(Energy Business)

ngmneiefugsandeay wadlnsdodlusamelng msdsae
LAZHAR SEUUUIINSIANTS ssuuduunu nstoue Tassadsianis

wagn1sifugua NMsamuuasAilunig lassadesien nsdnss
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04255452*

04255453*

anfluinis wnsgruaudanady N15UUEAY NM3ATIIABUAMATN
gfidsiu anduinsindy gsfafesssunid wazgsialsalvin
nsamuuazy Ay lugsiandauy

Energy business law. Petroleum concession source. Survey and
production process. Administrations. Concessions. Trading.
Business structure and corporate governance. Investment and
operations. Price structure. Station establish. Safety standard.
Transportations. Quality check. Petroleum industry. Gas stations.
Natural gas business. Power plant business. Investment and
contract in energy business.

NTIANTTHEN YUY 3(2-3-6)
(Community Energy Management)

nsuimsIananasulugruieldunamsnensndanuiuinly

'
2 =

viosdudundinuanuiounagini  WiinussAnsamuariiyad
avan nsuAtyguou Tnaldwdsmuduaiols welulaindsnu
Pmnzauiuysoy

Community energy management by using effective local primary
energy resources for conversion to high efficiency and high value
thermal energy and electricity. Community problem solving
using energy as a tool. Appropriate energy technology for
community.

N153ANsWAsUTUWISY 3(2-3-6)
(Farm Energy Management)

mMsdanisvhiy uwesiazieiosdiotanianisinuns uinnssuuas
wialulagdmsumsdaniswasenulumisy nsldmalulagndsnu
VAWULREN1STINSINYAS

Farm management. Agricultural sensors and measuring
instruments. Innovation and technology for farm energy
management. Using renewable energy technology for

agriculture.

* sedrulalug
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04255454*

04255455*

04255456*

nsBaNLUUBIAMSIBNMsauSNENAIY 3(3-0-6)
waduandon

(Building Design for Energy and Environmental Conservation)
nsTinsedaningiennia w3 esdedmiunisdnsinisoysng
wdsruluenans antizauie n1seenuuulaef sissuusssand
SEUUEDNDIANT sEuUUSUaINIAlazsEuUsEUIgINA syuUlni
wasaIuarnslgLaIsITIRA

Climate analysis. Tool for studying energy conservation in
buildings. Comfortable conditions. Design based on natural
systems. Building envelope system. Air conditioning and
ventilation systems. Lighting system and use of natural light.
wialulagerugualuiin 3(3-0-6)
(Electric Vehicles Technology)
mmfﬁugwmﬁ'mﬁ’umuawﬂ,w% TTUULUMABS SeuuNameduay
svuumsUsalwiwessmeudli  ansldon  waznistigednm
gupuAli AnuAruazuInssuvaseueuaLNdn

Basic knowledge of electric vehicles. Battery systems. Motor
systems and electric charging systems for electric vehicles. Usage
and maintenance of electric vehicles. Progress and innovation of
electric vehicles.

wialuladuunines 3(3-0-6)
(Battery Technology)
Anudiugusuediniwosmstniundimuisududmsuesune

(3

ATV WAYNISDONWUULUALRDS  ANSLU DA LYaILUALADS

Wugiu uazuuameIsnuselndld  anufilessuvesuunimaiuuy
fENI-Nsm wumwaswuudiSeulosau wunmesuuuiifa-wia-lelase
wustmasuuUluRuL-9aes wazwunwelanee1nia NITIATIE

1

Tof-daids  nsanduns  wazaudaeady  msysanmseng

be

¢ 8

MugnAvenmans  Imnssumans  nsiasisisunu uwasms

q

#asanuleugvesiunnaiaalv

Fundamentals of electrochemical of energy storage required to

* s nlalng
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04255457"

describe battery operation and design. Introduction of specific
primary and rechargeable batteries. Introduction of Lead-acid Li-
ion, NiMH. NaS and metal-air batteries. Advantages and
disadvantages. Operation and safety analysis. Integration of basic
science knowledge. Engineering and cost analysis to analyze
policies of modern battery storage systems.
daundeuiiasdvnies 3(3-0-6)
(Smart City Environment)

AuddnyresduandouradiiTin wnAnduwnndoudmiuiios
deaser vawuardandanedenluyuruiies uafivneh uadfiv
mMudes safivnveinia nstesiularaunuuaiiy nsdanisvey
BuM3g MITIANTVELRRAIMNTIN HanssnuLeunuasluyuyudes
fof swinden inngnidudiudwindoy arudmimieduy
walulaBuarmsianisawanden msuszyndlddumesidavosassm
Aquarutnnssunisuidaymndwindon Ustlovdvasiiuiididerlu
guruilos dnasisuzniseyinvauandon

Important of the environment to living things. Concept of
environment for smart city. Pollution and environmental
problems in urban communities. Water pollution. Noise
pollution. Air pollution. Pollution prevention and control.
Organic waste management. Industrial waste management.
Effect of urban agricultures to environment. Environmental
emergency. Advancement in technology and environmental
management. Applications of internet of things and innovative
solutions to environmental problems. Benefit of green spaces in

urban  communities.  Public  mind for environmental

conservation.

* s Un vy
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04255458

04255490"

04255496"

04255497

msUsziiunansuiannndeuainnisianiswdeny  3(2-3-6)
(Environmental Impact Assessment for Energy
Management)

szUUMsTaNsAsndon wamansUsuidiunansenusedsuandoy
FunoulunsAnviuariiasisinansenuianndon madostuuas
119 3N15IUN1SAARANTENUR SUIAR BULAZNISANAINATITA
Msfnwmanseuefundenresnsinnsnany
Environmental management systems. Principle environmental
impact assessment. Process and necessary techniques for
environmental impact assessment. Environmental mitigation
measure and monitoring. Case study environmental impact
assessment of energy management project.

annaAn 6
(Cooperative Education)

mMsUfRnuludnuarminamutasm sulasanuildsuseumne
AEDAIUNITINVNTIEULEZUNAUD

On the job training as a temporary employee according to the
assigned project including report writing and presentation.
Faslawzmadumaluladndsnuiennuddy  3(3-0-6)
(Selected Topic in Energy Technology for Sustainability)
ﬁaaLawwmaé’wumm‘IﬂaﬁwﬁqmuLﬁaﬂmuﬂ"aﬁuiuszﬁuﬂ%fy,mm?
sdadeaddeullundasainnisane

Selected topics in Energy Technology for Sustainability at the
bachelor’s degree level. Topics are subject to change each
semester.

AUy 1

(Seminar)

]
= |

dnauesnareiuneideniaullulagiunmanaluladwdanuiie
Auaany Tussaulsgang
Presentation and discussion on current interesting topics in

energy technology for sustainability at the bachelor degree level.

* sgdrnlalvg
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04255499* Tasssumaluladndsuiioanudsty 3(0-9-3)

(Energy Technology for Sustainability Project)
Tasseuiitadlalunausdneg mamaluladifteauddy

Project of practical interest in various fields of energy technology

for sustainability.

* v lalud
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04101112

04101113

04201101

04201102

e vialy 3(3-0-6)
(General Biology)

a @

Wug unwadved 9 in Mulvdosvoedlidin wiwuuay

= '

NSEUIUNSIUNUDE-F 1 ¥nuaznIsaenaniugnIsy Iimuinis

'
= aa

LALAINUAINYAEVRIE T IR LATeaT1snaras sInenvoafiey
lassasnuazaisinewesdnl dineine)

Chemical basis of life. Unit of life. Energy and metabolism. Life
cycle and heredity. Evolution and biodiversity. Plant structure
and physiology. Animal structure and physiology. Ecology.
F2memaly aaufianig 1(0-3-2)
(Laboratory in General Biology)

FunfifiosGeunnnau : 04101112 wiowdaufiu
UFTRMsdmivin 04101112 F3ingvialy

Laboratory practice for 04101112 General Biology

\nfiugnu 3(3-0-6)
(Fundamental of Chemistry)

aemou uasBidnnseulussneu ssuuisesdn Wussiedl UjAseuad
ufia vasmad wavvesude arsazaty guvwaransid osdy
unaransiall aunawnd a1sazate didnlnslas waznisuanda
\Uuleeau nse uaziua aunavasloasy Al

Atoms and electron in atom. Periodic system. Chemical bonds.
Chemical reactions. Gas. Liquid and solid. Solution. Fundamental
thermodynamics. Chemical kinetics. Chemical equilibriums.
Electrolytes and their ionization. Acids and bases. lonic
equilibriums. Electrochemistry.

UftRnsiadinugtu 1(0-3-2)
(Laboratory in Fundamental of Chemistry)
Junfifeaiuuannou : 04201101 wiowdouiu
UftRnisdmiuin 04201101 wdilugny

Laboratory work for 04201101 Fundamental of Chemistry.
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04203102

04256131

.4

wanwand 3(2-3-6)
(Principle of Physics)

[
1o v

narnans pay gauvmamans ulmdnliin uas #andgalvi o
wazURsAnsfiiendos

Mechanics. Wave. Thermodynamics. Electromagnetics. Optics.
Introduction to modern physics and laboratory.
Tusunsumssinsidosdu 3(2-2-5)
(Introduction to Spreadsheet Program)
AnwuasufuaiAsatunsldlusunsunisainig nmsduddoya
M3densdoya gasuasilndu unugll nslinssiwasiiausdoya
e

Study and practice using spreadsheet program. Data input. Data
management. Formulas and functions. Chart. Preliminary data

analysis and presentation.
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Calculus of real-valued functions of one variable and several variables. Limit. Continuity.
differentiation and integration of real-valued functions of one variable. Limit and continuity of real-valued
function of several variables. Partial derivatives. Multiple integrals and their applications. Introduction to
differential equations and their applications.
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Basic drawing and standard for energy system. Line. Scale. Orthographic projection. Sections. Pipe
and electricity drawing. Pipe and electricity symbol. Freehand sketches. Assembly drawings. Basic
computer-aided drawing. Reactor drawings.
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Basic concept of energy and energy conversion. Efficiency of energy conversion. Examples of energy

conversion technology. Conversion of solar energy to electricity and heat. Conversion of mechanical




energy to electricity. Conversion of chemical energy to mechanical and electrical energy. Conversion of
heat to electricity. Energy storage.
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Concepts of statistics. Measures of relative standing. Measures of center. Measures of dispersion.
Random variables and their probability distributions. Normal distribution. Statistical inference for one and
two populations. One-way analysis of variance. Simple linear regression and correlation analysis. Using

Excel for data management and data analysis for energy data.
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Electrical measurement unit. Resistor. Inductor. Capacitor. AC circuit analysis. Power factor.
Electromagnetic circuit. Transformers. AC machine and related laboratory work.
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Situation of Thai and world energy. Act of energy conservation. Royal decree on designed factory and
building. Energy Conservation Building Design Laws. Regulations and ministerial notification related to
energy conservation. Standard criteria and energy management procedures. Energy planning.
Implementation. Checking. Energy review. Preparation of energy management report. Participated energy
management. Comparative law by Deming cycle procedure.
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Basic calculations of energy Units. Dimensions and Dimensionless numbers. Material balance of non-
chemical reaction and chemical reaction systems. Phase transitions. Fluid properties. Fluid statics.
Continuity equation. Incompressible fluid flow.
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Basics of energy conversion technology. Energy resources. Material balance of combustion process
and of working fluid in energy conversion equipment. The first law and the second law of
thermodynamics. Carnot cycle. Otte cycle. Diesel cycle. Rankine cycle. Brayton cycle,
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Micro and Macro Economics in energy. Economic concepts of resource allocation. Concept of
econometrics  calculation.  Econometric modeling and mathematical problem solving. Applying
econometric models to energy resource situations. Using economic concepts for the most efficient
allocation of energy resources.
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Fundamental theory of heat transfer and applications. Steady state heat conduction and unsteady-
state heat conduction in solid. Heat transfer coefficient. Convective heat transfer in laminar and turbulent

fluids. Internal flow in circular tube. External flow over flat plate and spherical shapes. Heat transfer of




two-phase flow. Conductive and Convective heat transfer systems. Thermal radiation. Heat transfer in

heat exchange. Type of heat exchangers. Principle of heat exchanger design. Overall heat transfer

coefficients. Sizing and rating design of heat exchanger. Heat exchanger in industrial processes.
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Concept and ecosystem of Internet of Things. Architecture of Internet of Things, Embedded system.
Energy sensors. Internet of Things platform and related laboratory work.
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Current situation and development trend of green energy. Overview of green energy sources.
Demand and potential for green energy. Green energy technologies and energy management.
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Fundamental of energy. Definition and type of energy. Calculation of energy consumption. Energy
cost. Energy efficiency. Energy utilization of designed building. Energy audit and conservation procedure.
Energy conservation in lighting system. Electrical power system. Motor system. Water pump system. Boiler
systems. Heating and Cooling systems. Fan system. Air conditioning system. Building envelope system.
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Importance of energy management systems. Basic guidelines for developing international standards.
Requirements of energy management system standards. Energy planning. Implementation and operation.
Checking. Management review.
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Fundamental of energy. Definition and type of energy. Calculation of energy consumption. Energy
cost. Energy efficiency. Energy utilization of designed factory. Energy audit and conservation procedure.
Energy conservation in electrical power system. Motor system. Compressed air system. Stream and boiler
system. Furnace. Boiler systems. Heating and cooling systems. Air conditioning system and heat recovery

systems.
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Introduction to energy conversion and storage. Electrochemical engineering fundamentals. Fuel cells.
Electrolyzers. Lithium-ion batteries. Batteries beyond lithium-ion. Photovoltaic cells and supercapacitors.
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Meaning and element properties of materials for energy conversion. Metal semiconductor
superconductor ceramic and composite material. Elementary solid-state physics. Crystal structure analysis
by X-ray. Elementary quantum physics. Energy band theory. P-n junction on novel material. Energy
application,
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Knowledge of solar radiation. Solar cells and system components for solar cells systems. Solar cells
systems. Solar cells system installation and related requirement.
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Structure. Working principle and compcnents of electric vehicles. Electrical safety inspection of
electric vehicles. Electrical safety standards for electric vehicles.
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Fundamentals and Sustainability of Biomass Energy. Types of Biomass Sources. Material management
for biomass energy production. Thermochemical and biochemical Conversion of biomass, Gasification.
Pyrolysis. Biodiesel production. Thermal power generation technology from biomass. Biomass electrical

power generation technology. Biomass Power Plant. Environmental impact from biomass energy.
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Basic principles of electricity, use of electricity in community. Electrical equipment and electric
circuits. Electrical work safety. Procurement of renewable energy to use for generating electricity in
community.
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Classification of fuels. Properties. Test and production of solid. Liquid and egaseous fuels with
emphasis on biomass. Petroleum. Coal and oil shale. Stoichiometry. Heating values. Combustion
processes in internal combustion engines. Application of mass transfer theory in vaporization.
Condensation. Dissolution. Transpiration cooling and combustion processes and prediction of combustion
rates.
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Introduction to nanotechnology. Properties of nanoscale matter and preparation of nanostructures.
Tools and Instrumentation for nanotechnology. Effect of size on quantum phenomena. Examples of
nanotechnology energy production. Energy storage and energy harvesting. A look into the future: electro
and photocatalysis. Hydrogen production and storage.
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Physics of thin film processes. Thin film production techniques. Surface and morphology of thin
films. Optical characterizations of thin films. Electromagnetic wave properties. Energy and intensity of
electromagnetic wave. Optical properties of materials. Reflection and transmission at an interface of a thin
film. Optical properties of single layer thin film. Optical properties of multilayer thin films and modifying
thermal radiation with thin films.
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Energy business law. Petroleum concession source. Survey and production process. Administrations.
Concessions. Trading. Business structure and corporate governance. Investment and operations. Price
structure. Station establish. Safety standard. Transportations. Quality check. Petroleum industry. Gas
stations. Natural gas business. Power plant business. Investment and contract in energy business.
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Community energy management by using effective local primary energy resources for conversion to
high efficiency and high value thermal energy and electricity. Community problem solving using energy as
a tool. Appropriate energy technology for community.
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Farm management. Agricultural sensors and measuring instruments. Innovation and technology for
farm energy management. Using renewable energy technology for agriculture.
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Climate analysis. Tool for studying energy conservation in buildings. Comfortable conditions. Design
based on natural systems. Building envelope system. Air conditioning and ventilation systems. Lighting
system and use of natural light.
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Basic knowledge of electric vehicles. Battery systems. Motor systems and electric charging systems
for electric vehicles. Usage and maintenance of electric vehicles. Proeress and innovaticn of electric
vehicles.
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Fundamentals of electrochemical of energy storage required to describe battery operation and
design. Introduction of specific primary and rechargeable batteries. Introduction of Lead-acid Li-ion, NiMH.
Na$S and metal-air batteries. Advantages and disadvantages. Operation and safety analysis. Integration of
basic science knowledge. Engineering and cost analysis to analyze policies of modem battery storage

systems.
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Important of the environment to living things. Concept of environment for smart city. Pollution and
environmental problems in urban communities. Water pollution. Noise pollution. Air pollution. Pollution

prevention and control. Organic waste management. Industrial waste management. Effect of urban

agricultures to environment. Environmental emergency. Advancement in technology and environmental




management. Applications of internet of things and innovative sclutions to environmental problems.

Benefit of green spaces in urban ccmmunities. Public mind for environmental conservation.
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Environmental management systems. Principle environmental impact assessment. Process and
necessary technigues for environmental impact assessment. Environmental mitigation measure and
monitoring. Case study environmental impact assessment of energy management project.
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