o

Yovdngns
AMwlne: UNANEATIAINTIUANARTUMULUNR
avArimnssumdsnuuazninensifieanudsiu Mangnsumnnva)
ANWDINGY: Master of Engineering Program in Sustainable Energy and Resources

Engineering (International Program)

YauTeyeymazanIvIun

Foufu: AFINTINAERTUNITUNS (AINTIUNSNIULASNITNEINTNDAILEIEU)
Master of Engineering (Sustainable Energy and Resources Engineering)
VoYo: 2.3, (AFIATIUNANULALNSNUINTINDANEIBU)
M.Eng. (Sustainable Energy and Resources Engineering)
nangng

WWU N WUY N 2 (MANGATENINGINTT)

uIUnEinTIunaaavangns lidasndt 36 nilein

Tasaiaangns
n. A¥Len Tidasnan 24 w8
- duun 2 waefin
- A nUIAY 11 ene
- Jeniden laitlaeni 11 mheia

a a -4 LR 1 1 a
U. NYIUNUD Tsidoanin 12 nulEnm



187991
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01230597  &uuun
(Seminar)
- Ay anUsAY 11 wu2ein
01230511  wanmsmmnssudandendidedu
(Principle of Sustainable Environmental Engineering)
01230516  nssuAsnmsmuadmsuimnssuiiennudy
(Computation Method for Sustainable Engineering)
01230541  nM30RNLUUBENESNETIAdMSUIMmNTsUAIIndauTidady
(Creative Designing for Sustainable Environmental Engineering)
01230542  NNSOBNLUUNTTUIUNITNISIFINTSUALINEauTidadu
(Process Design in Sustainable Environmental Engineering)
01230551  W&WunAwuionsWaILIog9s 8y
(Alternative Energy for Sustainable Development)
01230561  nsfnwidnuaziowzvesTandmivauidesundsnuuasdunndon
(Materials Characterization for Energy and Environmental Research)
01230562  Fenssuuludmsundsnuuazasuindey
(Nanoengineering for Energy and Environmental)
01230591  suideuidisemadmnssundsnuiasnineinsiiornud iy
(Sustainable Energy and Resources Engineering Research Methodology)
- Ay eniaen Tsitdaanin 11 wiuaein
01230513  93u5351AMmNIsudundaudidedu
(Sustainable Environmental Engineering Ethics)
01230514  mMTBATRaudsssudInde
(Environmental Risk Analysis)
01230515  MsUseludninstin
(Life Cycle Assessment)
01230521  msldusslevindnensuazvendeiiiodandouiidaiy

(Utilization of Resources and Waste for Sustainable Environment)
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01230563
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01230565

meleseiasuaiiviudanndondugs

(Advanced Environmental Pollutant Analysis)
smuautugsdmiuymauandeussdulan
(Advanced Control of Global Environmental Problem)
weluladnmsunanindanadondugs

(Advacnced Environmental Remediation Technology)
nsUUnvedsdunsIelazn1IAIEn

(Hazardous Wastes Treatment and Disposal)
nsUUnveudsLazN1IANIRENTALLUN S
(Radioactive Waste Treatment and Disposal)
walulagnsUanUaseidueud

(Zero Emission Technology)
solwihndsnulvifieewnaniidadu

(Future Power Train for Sustainable Community)
NN59NLUULTSLNALATEFND

(Economic and Ecological Design)
mﬁﬂwﬁ’mfmazﬁnﬁa%uqq

(Advanced Water and Wastewater Treatment)

N1599N15baLN15UsEEIUTATINISANUAILINA DU AT Y

(Project Management and Evaluation for Sustainable Environment)

TUswnsudSasUaN13189TNANSTIN LAaZNI500NLUULTIINALATESAY
Y 49

(LCA and Eco-design Modeling Software)
Fomasdinmiteruddy

(Sustainable Biofuels)
WaruTInLazlsInauTInm
(Bioenergy and Biorefinery)
nsUseynaldieslindiinn
(Applications of Bioceramic)
woAwesTInmiianud By
(Sustainable Biopolymer)

JenssulnAedidnsunasnukasnsnensiieAud iy

(Electrochemical Engineering for Sustainable Energy and Resources)
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(Rail Transportation and Environmental Issues)
01230572  AAINTIUANUUADANEAUTZUUTUAINIGGTY
(Safety Engineering for Rail Transportation)
01230596  Beaamgmadmnsunduuiasnineinsifiennudsdy
(Selected Topic in Sustainable Energy and Resources Engineering)
01230598  Ugumiiew
(Special Problems)
. NYIANUS lidesndn 12 wineina
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(Thesis)
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01230511  %ANATITNINIAINTIUEWINADUNEIEY 2(2-0-4)
(Principle of Sustainable Environmental Engineering)
uaiwnIwall UAATe M9l aaunariansiall n1suuasduniduazeliuniaisuaiy

a LY s

Faafluwadedunid nsulassuresasuafivnadinm aunmdaadonannisilasunlasanin
afioma msdansandueu madeuleswestlamiundsnudsnndoutaziasugia ndnnsnsiaun
agn98a8u Mstaufsidu stuunsdanisaanden Msdnnisveade

Chemical pollutants, chemical reaction kinetics, organic and inorganic chemical
pollutants transformation, biochemistry in microbial cells, biological transformation of pollutants.
Environmental quality due to the climate change and the carbon management. The linkage of

energy, environmental and economic issues, sustainability principles, sustainable development,

environmental management systems, waste management.

01230513  93sssaiAnssudeundoniidedy 1(1-0-2)
(Sustainable Environmental Engineering Ethics)
nsuftRedesssulumsuszendinalulad wunAnvesnugRsssumisdanndey A

SufinveumAnInimnssuenTnsenansenuauinden wardiaunidlasenisiauiie nsussdiuna

nsenuluendg AsdlAne
Ethical practices in technological application, concept of environmental justice.

Responsibility of engineering professions on environmental and social of development projects.

Determination of disproportionate impacts. Case studies.

01230514  n1sARsEiaMadssdIuEwndan 1(1-0-2)

(Environmental Risk Analysis)

m'ﬁﬂiuﬁum’mL?iaa?ilﬂl,nmé’amLLazqmmw NINYT WUU1aDIUTUIULAZHANTENY N3
Vst sunsosofawindey wuusasrasiilanarnisnsEaneia nMsIATIERNaNsEiNNTIASIEY
LLNuQﬁﬁulﬁﬂ’J’maﬂwmﬂ ANTANLAZAANITAMIEES

Environmental and health risk assessment, toxicology, dose-response model,
environmental hazard identification, source and dispersion models, consequence analysis, fault

tree analysis, risk mitigation and management.



01230515  n1sUsELlindninsain 1(1-0-2)

(Life Cycle Assessment)

ndnMUsnduindng®in dunsunmsdssduiging®in Whmneuwazmsimuaveuiun
mMeeTgiguteya maUssdiunansgnuiging@in msirnuuazmsiesgiiieuuuse msUseynd
woALITUSEEUININTIN

Principles of life cycle assessment (LCA), LCA research methodology, goal and
scope definition, inventory analysis, life cycle impact assessment, interpretation and

improvement analysis, applications of LCA software.

01230516  nssuddmsAuandmduianssuiionudsdu 1(1-0-2)
(Computation Method for Sustainable Engineering)
naleasldeilavesaunsfivadln waraumndsoyiusanty adflunuimnsm by

nsUsuLdulAg
Numerical solutions for algebraic equations and ordinary differential equations,

statistics in sustainable engineering, curve fitting.

01230521  nsldussleviininensuazvaadeiodwindoudisedu 2(2-0-4)
(Utilization of Resources and Waste for Sustainable Environment)
Usslnnveudey n1sdnnisveads veuduannnisnedsne n1slduseleviiniany wag

Eunau nsldusylesinnazneuinide Sanawarmslivssloviiiedaundonidey
Types of wastes, waste management, construction wastes, fly ash and rice hush

ash utilization, wastewater sludge utilization, biomass and its utilization for sustainable

environments.

01230531  m1sdnsisvansuaReiuduandoutugs 2(1-3-4)
(Advanced Environmental Pollutant Analysis)
nMsguiiegsuaznafiuinudiedsdannden nislingiansuafivlagliiedesile

AATzviTuge
Sampling and preservation of environmental samples. Pollutant analysis using

advanced analytical instruments.



01230532  msnrvANTugIdwiuTgmAIndousziulan 2(2-0-4)

(Advanced Control of Global Environmentol Problem)

MsdansAuAIe A ngrneuasdetiuRIRTesiUMIAUANANNEINA WATlA
NIFUAI9E19 kagn1sindnsuuaivnitenia n1suseiliun1suanlaeguaiivaInunasrnee
99 NELINEITUNMTATIUUUTIABINITUNINTEBUATY N1TOBNUUUTTUUAIUANE LA DRILAL ITTY

Air quality management. Law and regulation relating to air quality control. Sampling
and measurement techniques for air pollutants, estimation of pollution emission from various
sources, meteorology with pollution dispersion modeling, design of control systems for

particulate matter and gaseous pollutant.

01230533 Lwﬂiuiaﬁms?”\luw“amwﬁaLL@ﬂﬁau%uqa 1(1-0-2)
(Advanced Environmental Remediation Technology)
weluladmstunmaiueiuasinmvosiutuidiouwashlénu meluladiniaouas

M58y weluladmsunsuagnszated maluladnginssuvesiulidus wmaluladnisadrauuuiiaes

nswaeusmessiiall welulanmsaduuusasndeiavasmsindeuialuduliony

Chemical and bioremediation technology of contaminated soil and groundwater,
technology of groundwater and seepage, technology of diffusion and dispersion, technology of
unsaturated soil behaviors, technology of hydro-geochemical transport modeling, technology of

numerical modeling of transport in subsoil.

01230534 N15UNUAYDWFYDIUATIYLAZNITAIIN 1(1-0-2)
(Hazardous Wastes Treatment and Disposal)

N1399U s8N NYLA YR LA U TILLAL SN BULIANIZALLINTTIVAING N1TANUTUIUVDS

(%
LYY 14

Hoduns1g LuIANNITIANITveRALdURTIEAINWIAIN AN UN1TATATUEATIE N15IANTITVBALEE
JURIIY NSUIUATBIAIURSIELALATEUIUAITNNILATNLAT LA NTEUIUNITNNTININ ANSANTIAVD
a LY Q{' o
deounsnglunisilanaunuasnsne

Classification of hazardous waste types and characteristics according to
international standards, hazardous waste minimization, cradle to grave concept of hazardous
waste management, treatment of hazardous wastes by physical, chemical and biological

processes, hazardous waste disposal in secure landfill.



01230535 N1SUNUAYBBFYRAZNISNIINEITNUNUATIE 1(1-0-2)
(Radioactive Waste Treatment and Disposal)

LYY v

duns1evedaniudunsed lselwihduedes wavnisuinintaedesunldlvd nsdanis
mnfhiedes mMaUszananalusyiuiuassziugaueInnfutunisd msuszifiumiuvasnasdslunisidn
VOUFINNTIAUINYIVOININANTUNTIE

Hazard of radioactive materials. Nuclear power plant and reprocessing, nuclear
waste management, processing for low level and high level radioactive waste, safety assessment

for geological disposal of radioactive wastes.

01230536  wialulagnisuanUdeeidugud 1(1-0-2)
(Zero Emission Technology)
walulagnsndnuazauauinglulasiausenled lnsamzaunipawinian walulagnis
JanUdoadugudiugs
Production and control technology of nitrogen oxides particulate matters.

Advanced zero emission technologies.

01230537  salwfmdsnulniiieauraniidedu 1(1-0-2)
(Future Power Train for Sustainable Community)
soluflndsuindifiesuiamdionnudsdy nsldndsnunaznistesiuduandon

aorunwlutagiuluiedons fusenidedlduarlan ssuundsnuluswanitonudadu anunim

Hagtunaznismanisaiouianveanisindeuiiognadsiu srusudlduunneilui susudleuia o

pudnldiaidomas
Future power train for sustainable community, energy consumption and

environmental protection, present status in South-East Asia and World, future energy systems for
sustainability, present status and future prospect of sustainable mobility, battery electrical

vehicle, hybrid vehicle, fuel cell vehicle.

01230541 N150BNUUUBENNES19ETIAGIUSUAAINTIURIWInAuND1BUY 2(2-0-4)
(Creative Designing for Sustainable Environmental Engineering)
< a [ a a 1% =3
AMFINYTLAUFWINRDUNANIZL128 8AUTwLUINIINITWATunn seyUseinu
dundeunmmualidanu Wilvanunsaliaseluneazden davssivnalulagludagduiie

Wiy Ussiliunanssnumaaseghanasding iauemensussiiumalulad



Overview of specific environmental issues, discuss the approaches to the solutions,

«

identify an “ill-defined environmental issue”, understand actual situation in detail, survey and
evaluate current technologies to overcome the issue, estimate socio-economic impact, propose

with technology assessment.

01230542 msaanu:u'uns:munﬁmﬁmnisu?ﬁLLfmé’auﬁsﬁ"ﬁu 2(1-3-4)
(Process Design in Sustainable Environmental Engineering)
‘wé’ﬂmsaamwuﬂﬁﬁ’amié’méunmﬁam UIN5FIULAENL 5L TEUNITRONRUUNITINADY

LaZAITADALAYULUY NM398NLUUISUUAIUAL ﬂ?i@’@ﬂLLUUﬂ'ﬁ%U’JUﬂ’]iﬂ’JU@@JLﬁ‘aﬂﬁi‘\i'laENLLaz’JN

uHunsAauimosUsTENATUgs
Conceptual design of environmental operations, design standards and regulation,

process modeling and simulation, design of control system, control simulation and design,

advance computer application.

01230543  N150NUUULTIUALATEFAD 1(1-0-2)
(Economic and Ecological Design)
AMUMIELAZNENNITYRINITORNLUUITTNAATEEAY WsTineindaandou

WNARTYInsTin Arwdssnsvesiidiulddmds maTeuifisuanssaugiuduinden mstuuUs

mefununmvesmaluladiifeafuduwnnden nagnnisuiuussiieniseonuuud sineasugia

nMsUfuusandnsun eanninadanndon msussgndgenduifmunsooniuudsinaasugia
Definition and principle of Economic and EcologicalDesign (Eco-design)

environmental parameter, life cycle concept, stakeholder requirements, quality function

deployment for environment technologies, environmental benchmarking, Eco-design

improvement strategies, product improvement, Eco-label, application of Eco-design softwares.

01230544  n1strUauazindeduge 2(2-0-4)

(Advanced Water and Wastewater Treatment)

WnsgruAuInveninfy ddsedn wazdifie assuiunisindanuainindugenis
ANAZNBUNIAATINITNTEY MshaniUdeulsey nsnanidnandmeialaenssuiunsuuusy n1sUdn
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Quality standards of raw water, water supply, and effluent. Advanced water
treatment processes, chemical precipitation, filtration, ion exchange, seawater desalination by
membrane processes. Wastewater treatment by physical, chemical and biological methods.
Reuse of treated water. Biological nutrient removal, biological treatment of hazardous materials.

Treatment of heavy metals.

01230545 N159ANITHALNISUSLLIUIASINITANURILINA DUN T 1(1-0-2)
(Project Management and Evaluation for Sustainable Environment)
ATIANITANSANYT N1SULEAND LAz TUTEiulATINISUSEIAUALNAR DL

Project initiation, presentation and evaluation, environmental issue project.

01230547  TUsunsudusaguiianisinaesindnsdinuaznisesnuuuidednneasegia  1(1-0-2)
(LCA and Eco-design Modeling Software)
N13Us2enAlUsHN ALY UNa TN INTTINLALNITORNLUULTITIALATEENY N3
Uszgnageniuisdmiunsdiasudellneeasugia
Applications of software of environmental impact, life cycle assessment, eco-design

modeling software.

01230551  WANIUNALNURBNSNAILIBEN 98By 1(1-0-2)
(Alternative Energy for Sustainable Development)
USEVVRINEIUNALNY nssuIumMndaliiannndanunauny dngau kasn13dnns
WAY NANTENUNNIENUAWMINGDY WarnTinnsveadeiiinannndsnumauwny
Types of alternative energy, process of electric power generation from alternative

energy, raw material and raw material management, the effect of environment and waste

management from the aforementioned alternative energy.

01230552  Wawnwdsdanmiitenanud iy 1(1-0-2)

(Sustainable Biofuels)

mnELarAsIfaAITe R TamAdnitenudiiu Ussinnvesdomddinim
fnAuuazmaluladnisndn nszurumadandsnuliihandomddanm nsUszgndldidomas
Finmivgnannssuiagtu uaitondsdaninlml

Meaning and definition of sustainable biofuels, type of biofuels, raw materials and

production technology, process of electric power production from biofuels, application of

biofuels to current industry and new biofuels.



01230553  wasuTannuazlsandudaniw 1(1-0-2)

(Bioenergy and Biorefinery)

LUIRATRINAIUTINMLaLTsINduTININ Ussanvaandanudinin Anenimnsld
FogAvdanmludagiunazewien welulafveamdsnudinmuazlsanaudinim meluladnisuae
asiadl uazansTanmInIngAuTanm granvnIsuMHARNsuTInmuargRE N TINTLAE e

Concept of bioenergy and biorefinery, type of bioenergy, potential of biologidal
raw material for current and futune use, technology of bioenergy and biorefinery, technology of
chemical and biological substances production from biological raw materials, bioenergy

production industries and related industries.

01230561 msAnudnwAlaNIzYRsTaRdmTuNUITEF NS InuarAInday 1(1-0-2)
(Materials Characterization for Energy and Environmental Research)
Snwnmamevostanuasmatszgnelumadenasnadisnuuresiadidng nassqanssau

BLANATOULUUABINTIA warldaUninsalnUailan1snssatevendsu

Characteristic of material and applications of X-ray diffractometry, Scanning Electron

Microscope and energy dispersive spectroscopy.

01230562  Franssuunludmiundenuuazduindon 1(1-0-2)
(Nano engineering for Energy and Environment)
walulagunlu lassaduazaudivesiaquily weallansduaeiuazn1sfinwdnyue
Funen1sUszendld wazanuUaensie

Nanotechnology, Structures and properties of nanomaterials, Fabrication and

characterization techniques, applications and safety.

01230563  n1sUszendldigsfinddanin 1(1-0-2)
(Applications of Bioceramics)
anvazlanzkazaudivesianednddinin anmiulanis@inindusianiguyee
N13Us2gnAwITNdTIN NI UL IO kA iANTIN NNAN
Characteristics and properties of bioceramics, Biocompatibility with human bodies,

applications of bioceramics in medicine and dentistry. Case studies.



01230564  WoRmasTINMLHBAINUSEY 1(1-0-2)
(Sustainable Biopolymers)
WoAWNDIIINAY WodNesINdnd nodwesanuuaiiie Jandelsenovdanin uily
WAlLlaETININ WORLUBSHINITUNNE YRAVINTTUNAERNTININ

Plant based polymers, animal based polymers, bacterial polymers, biocomposites,

bionanotechnology, biomedical polymer, bioplastic industry.

01230565 Aanssulviinafidmdundsaunaznineinsiionduddy 1(1-0-2)
(Electrochemical Engineering for Sustainable Energy and Resources)
LuAmelLaswadtemas mnlanzanveadnldlmiaensyuiunisuendasliiiues

miﬁﬂﬁﬁqw‘é wwSesiionalviiued
Batteries and fuel cells, metal waste recycling by electrowinning and refining

process, electrochemical instrument.

01230571  sruuvUdseTIuasUssiududwInday 2(2-0-4)
(Rail Transportation and Environmental Issues)
mmifﬁ'mﬁ’umisuua'ﬁz'umw ASANYINANTENURWIAG BN e TRILILaZA LTS
NMIPUAITEUUTN nYMinslazdotafuinnssuiligated
Knowledge of rail transportation, study of environmental impact concerning on

development and operation of rail transportation, law and regulation, related standard.

01230572  AAINTIUAMUUADAAYAUTEUUVUAINIGII 2(2-0-4)

(Safety Engineering for Rail Transportation)

unAITUA1IN TEUVIUAS HaNTENUAILIADL NNNNE NG HIATNNT IREIFY
Awandon dnmznsalvesdiemas madsuulatanmzeinAuaznisanUaesainsyuuse nMsTanTs
ATULANTIZ

Introduction of rail transportation, environmental impact, environmental law,

prequalation, fuel situation, climate change and railway emission, pollution management.

01230591  sudeuisiseniadnanssunasaunazninensiionnudedu 1(1-0-2)
(Sustainable Energy and Resources Engineering Research Methodology)
wdnuarszfeuisisemaimnssundsnunaznineinsiioanuddu nsieszitym

Wermuatiteuide msiwi’mﬁayjaLﬁaﬂ’]i’mumumﬁ%’a NsMUUARIBEIazATA NSILATIER

wlanauarmsINIalNanTIdY MIdnnisunenuivenisdiauelunsussyuuagaiu



Principles and researchmethods in Sustainable Energy and Rasources engineering,
problems analysis forresearch topic identification, data collection for research planning,
identification of samples and techniques. Analysis, interpretation and discussion of research

result; report writing for presentation and publication.

01230596  (384IANITNNIIAINITTUNAINULAENINEINTRDAMUEBY 1-3
(Selected Topic in Sustainable Energy and Resources Engineering)
Fotanznaimnssundanusasninensiionnuddu luseduuiagiln dedes

Wasnuladluluusaganansanu
Selected topics in sustainable energy and resources engineering at the master’s

degree level. Topics are subject to change each semester.

01230597  &uNuN 1
(Seminar)
msthiauetazeiUnedefiunaulanisdmnssundsnuuasnynensiiiennudiu lu

szauUTey L
Presentation and discussion on current interesting topics in sustainable

environmental energy and resources engineening at the master’s degree level.

01230598  Usymiiiay 1-3
(Special Problems)

'
o [y a

NSANYIAUATINIIFINTTUNSRIULAENTNEINTINEAMNEIBUY sehvUSya InuaziSou
a = )
LU ULTUTIENU

Study and research in Sustainable Energy and Rasources engineering at the

master’s degree level and compile into a written report.

01230599  3NIUNUS 1-12
(Thesis)
WeluszauUSyunuaziSouSsadewduinendnus

Research at the master’s degree level and compile into thesis.



