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- duNun 2 nehin
01230597 AU 1,1
(Seminar)
- Ay anUIAY 13 wiqedn
01230511 WENNISNITIFINTIULAZNITIANISRILINE DL 3(3-0-6)
\enudedu
(Principle of Sustainable Environmental Engineering and Management)
01230512 AmnssunsTuIuMSiloaud iy 3(3-0-6)
(Sustainable Process Engineering)
01230517 nssansnsnennsinegnedidy 3(3-0-6)
(Sustainable Water Resources Management)
01230518 NNDONLUUDY AT NATIAGIUSUIAINTTY 3(3-0-6)
Faundeufidadu
(Creative Designing for Sustainable Environmental Engineering)
01230591 52I0uUITIWNIAINTITUNAN UL 1(1-0-2)

NSNYINTLNDANUSIEY

(Sustainable Energy and Resources Engineering Research Methodology)
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01230548

01230549

01230573

01230574

01230575

N10RNLULLALIATYTMARTNTEUIUN TR WEEY  3(3-0-6)
(Sustainable Process Design and Economic)
N1309NLUUWHNAATYNILANITUSHNININTTIN  3(3-0-6)
(Economic and Ecological Design and Life Cycle Assessment)
MswudsszUUTegalmidmiuasndouidaiu 3(3-0-6)
(Modern Railway Transportation for Sustainable Environment)
94AUTENOUYRITLUUT AT IR U DA WS 3(3-0-6)
(Sustainable Railway System Component and Standards)
nsuinmsuarthssinmszuunaiiemsvuddsdy  3(3-0-6)
(Service and Maintenance in Railway System

for Sustainable Transportation)
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(Biofuels and Biorefinery)
NITUUNANYULIRNIZUALNITIANTIENENTY 3(3-0-6)
WASEgNEeN

(Materials Characterization and Management for Green Economy)
WORLUBSFINTINIMUAL NOALDSTININ 3(3-0-6)
(Bio-based Polymers and Biopolymers)
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(Selected Topic in Sustainable Energy and

Resources Engineering)
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(Special Problems)
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WENN1SNIIANTIUNAZNTIANTSRwIndou AN Y
(Principle of Sustainable Environmental Engineering and
Management)
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Principle of sustainable development. Sustainable
developments goals. Circular economy. Climate change and
carbon management. Environmentally friendly process and
technology. Renewable energy. Environmental management
system. Environmental problems and waste management. Green
technology in production, transportation, urban development,
and new industry. Evaluation of socio-economic impacts from

new technology.

FAINsIUNTTUIUNSIBANSSEY
(Sustainable Process Engineering)
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01230514

Process engineering. Material and energy balance. Process
thermodynamics. Chemical reaction engineering and reactors for
homogeneous and heterogeneous reactions. Transport of
momentum, heat, and mass. Unit operations related to transport
phenomena. Mechanical operations. Important chemical analysis

techniques for sustainable process development.

Pussaudanssudandouiidedy
(Sustainable Environmental Engineering Ethics)
n1sufuaasesssulunisussendmalulad wulfnves
ANUgRTTTINNEINAGEN AIdURnTeUMAITENimnsueTnse
NaNTENUAIMINAoLLardIAuN1lATINIT AL n1sUsEiuNG
nsenulunaning nsdifAn,
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.

mdnnsdanudesiuiuandon
(Environmental Risk Analysis)
nsUsziiuAuIdesdsnindeuuazquain Awinen
LUURIa89USIIMLAZHANSENU N13UITSUNSI8RDEWMINE oY
WUUIIBDIURAIANTALAZAITATEANYHI NITILATITRRANTEIN
ek ifulianuRanain MsanuazdnnIsAUEY
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.
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n13UszludnINTTIn
(Life Cycle Assessment)

ninn1sUsziiutndnidin duneunisusuiutnginidin
Wmineukagn1sMnuaveulnn1sIAsIEnguteya n15UsEiiuNg
nsenuindnsdin msfaunaznsiegiiefuuse msUszend
woAwITUTEELININITIN

Principles of life cycle assessment. LCA research
methodology, goal and scope definition, inventory analysis.
Life cycle impact assessment. Interpretation and improvement

analysis. Applications of LCA software.

nssuAsMIAuudmIUIAInTIuanMudsBy
(Computation Method for Sustainable Engineering)
HALRAYLTIANAYVDIAUNITHYANN LATAUNITTIOYNUS
antley adRluauienssuiidady msusuidulds
Numerical solutions for algebraic equations and

ordinary differential equations.  Statistics in sustainable

engineering. Curve fitting.

ASAANITNSNENTUNBEN9898 Y

(Sustainable Water Resources Management)
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Sources of raw water. Quality standards of raw water.
Water supply and effluent from domestic and industry. Water
quality management in surface and sub-surface sources.
Effective use of water in domestic and industry. Water and
wastewater treatment for different purposes and reuse. Water-

energy nexus concept. Water resources development and

management for sustainability.
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MTeaNUUUBeasaTIAd M UAAINTIIRWInEouTId By
(Creative Designing for Sustainable Environmental
Engineering)

LUIAAYBINITEBNLUUBENAE19E55A UseifiuAsundoud
LANIELAIL Y miiz‘qﬂislﬁu?ﬁLLaﬂﬁauﬁﬁﬁwumlﬁ%’ﬂwu AULLTe
anunsalassluseaziden nsaATIzsLuImnIslunIsuAUgym As
dnanavdszifumaluladludegtuiiendussifiu nisusuidy
walulad nsdifinwiniseenuuvegadvassddiewdUaymussibiy
Awndeuiilanzianeas

Creative designing concept. Specific environmental
issues. Identification of an ill-defined environmental issue.
Understanding of actual situations in detail. Analysis of
approaches to the solutions. Survey and evaluation on current
technologies to overcome the issue. Technology assessment.
Case studies of creative designing for solving specific

environmental issues.

nslduslemiminennsuazveudeiiodewandauiidedu
(Utilization of Resources and Waste for Sustainable
Environment)

Uselnnaeads n153nN15U0ady Ya9d831nN15AdsNs
nslisslovldrassuazidunay msldusyleminnazneuiidy
Funauazmslduszleniifodandauidadu

Types of wastes. Waste management. Construction
wastes. Fly ash and rice hush ash utilization. Wastewater sludge

utilization. Biomass and its utilization for sustainable

environments.

nsdlemeimsuafiviuiadeutugs
(Advanced Environmental Pollutant Analysis)
n1sdudlegieagnisiiuinyidiod19duindo
meleseiasuafiulngldiedosdioTinseitugs
Sampling and preservation of environmental samples.

Pollutant analysis using advanced analytical instruments.

Page 9 of 23

3(3-0-6)

2(2-0-4)

2(1-3-4)



01230532

01230533

nsaugudugedmiuymanadeussaulan
(Advanced Control of Global Environmental Problem)
nsdnnisaunmeIna nguaeuazdetifuiisadesiu
N3ATUANAMAINEINA WATANSENFIRE1akarNTInd T UNANY
N9NA NsUsEuNSUanUARENATiwINNWAGIRNeY BRTlauinen
UNTASILUUTIADINITUNINTZABUATY N1TOBNUUUTZUUAIUAY
HuavenIuazinuiy
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.

walulaBnsunanmiaundoutuge
(Advanced Environmental Remediation Technology)
waluladnsitugmsduiaiuaszdinmvesiuudouas
dldau waluladdiviniawaznisdy wealuladnisunsuas
nsraneda walulaBngAnssuvesdulidud waluladnisads
wuuSaeinsndeusavnessaind maluladnisadiauuusiaonds
favvesnadouslutuldianu
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.
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N15UNUAYBHYIUNTIBLAZNITNIIA
(Hazardous Wastes Treatment and Disposal)
AN53AUTLLANTUAVDIFYDUNTIUBATANYULLANITANY

UINIFINAINS N15anUSUIUNYNFETUNTIY LUIAANITTANAS
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YoUATUNTIEAINWAAITLTAAUNITANTATUAATIE N1TIANT
Y94 TUATIE N1TUITATDAFSIUNTIELAENTZUIUNITNNNIEAIN
WwiluagnszuIunIsTinIn mminvesdedunselunisilanaud
Uaanse

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.

nsUNUAvBRENLATN1SANIINEI TN UASE
(Radioactive Waste Treatment and Disposal)
dunsieveiannudunsed lsslnidnades wagnisin
nnfledesunlalud nsdanisniniaedes msussananalusyau
AuazszAugavesninduiuned n1suszidiunnudasndoly
NNSANYRAYBLLEIYNIS TN VOININALTIUATIE
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.

walulagnisuanUdeelugud
(Zero Emission Technology)
walulagnsndawazaivauinglulasiausenles lasaniy
oumavwaan imelulaBnisuanudesiduguidugs
Production and control technology of nitrogen oxides

particulate matters. Advanced zero emission technologies.
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salnfwdenulniiosunaniidedy
(Future Power Train for Sustainable Community)
salifhndaulndifesuaniiorudsdu nsldndsny
uagnstestudandon anrunwluilagiuluedons fusenides
THuazlan ssvundsnlusuanifionnnudsdu anunmiagtulay
nsmanTsalouIAnTaINIsiAdoufiosnsdedy susudlduunne’
T eusudlouin eueusildeadidomnas
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.

NMI0BNLUVRENASSETIAdMSUIAINTIHAInSuTiE 9By
(Creative Designing for Sustainable Environmental
Engineering)

ANTIUSERUAIAZTAN£EaY 0AUTIBUIMNSNNT
uidymn seyUsefiudanedesdinualidaeu Whlaanunisal
Wilungazidon dnuarUsziiunaluladluiaguiiouiusziiu
Uzl uNansesnuNILAsYghakasdIny Uiaussienisussiiiy
walulag

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.
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msaanLmunizmumimﬁmn‘ssm?im:mé’amﬁé"aﬁu
(Process Design in Sustainable Environmental Engineering)
ndnnisoenuuuUfuAnisduduinden nnsgiuLas
932, 08UN1599NLUUNITINADILATNITADNEYULUY N1FOBNLUY
TTUUAIUAL msaamwumzmumimuqmLﬁamiﬁi’ﬁaamaz
fmLLmumiﬂauﬁaLm@%ﬂizqnésﬁ”’uqa
Conceptual design of environmental operations. Design
standards and regulation. Process modeling and simulation.
Design of control system. Control simulation and design.

Advance computer application.

N159NUUULTIULIALATEFN
(Economic and Ecological Design)

a

AUNUIBUATNINNITVBINITOBNUUULTILIALATYFAY
WsfimesMedundey uaAnindnsdin arwdesnisvesdl
dulddudes maIsuilsuaussaugdudunden nsiuLys
masuaanmueaalulaBifafudsnndey nagndnsuiulse
AIENITRBNKUULTITLALATYEAY NTUSUUTIHERS 9 aa1niiae
Auwnden mIUszgndgomdusiunmssanLuudsinaaTugia

Definition  and  principle  of = Economic  and
Ecological Design (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 software.
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01230547

nstrdauasindedugs
(Advanced Water and Wastewater Treatment)

mmgm@mmwmaqﬁwau thseun wagdifis nsvuaunis
ﬂwﬁ’mqmmwfﬁuqﬂ ﬂ’]iﬁ]ﬂ@]%ﬂ@u'ﬂ’]\ﬂ,ﬂﬁ ANRIARIN mmamﬂﬁau
Usgq nswAnindnainiimgialagnszuaunsumusy i1
ddelneldimanenin maedl wazmedanm madidedinu
n1sundanavulglug n15A199a1991119913T2019W N15070R
a199unse n1sUnUalanguiin

Quality standards of raw water, water supply, and
effluent. Advanced water treatment processes. Chemical
precipitation. Filtration. lon 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.

nssanswaznisUssdfiulasinsdudawndouiidedy
(Project Management and Evaluation for Sustainable
Environment)

N159AN15A15ANYT N1SUIEUD kazn1sUsziliulasanTg
Usziiivdanndon

Project initiation. Presentation and evaluation.

Environmental issue project.

Tusunsudidazuiitenisstassdpinsdanuaznisesnuuy
WWellALATEENa
(LCA and Eco-design Modeling Software)
n1sUszgnalusunsuatunsuseiliunadnginsdinuas
N1509NKUUTITNAATYEAY N1sUTEEnAgonduIsdmTun1sTnaes
\BINALATEENT
Applications of software of environmental impact.

Life cycle assessment. Eco-design modeling software.
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msaanquu,azLﬂswgﬂ']am%nszmumﬂﬁam’mé"&ﬁu
(Sustainable Process Design and Economic )

‘Viéjﬂﬂ’li’e]’ejﬂLLUUﬂi%‘U’J‘Uﬂ’]iNaﬁLﬁ@ﬂ’)’méjﬂgu H1R931U
wazngseidouniseeniuy Tofinnsmneiudindeunarain
Uaonfeilifendosfunisesniuunszuinung N158onuuULKULY
NSLUIUNITNITHERN NNN1591809052UIUNT N15UTBENALY
I“LJiLLﬂiuﬁﬁuﬂ’]iﬁ’]ﬁaﬂﬂizU’JUﬂ’]i ﬂ’]ﬁ%LﬂﬁWSﬁﬂi%‘U’lUﬂ’]i
NIUAN®INITIIADIMALILATIZNNTEUIUNIT NENLATHFAIANS
ASEUIUNTT NITUTELEUSIAIVDINTEUIUNIT ATVDIRUAIULIAN
NTIATILINITAIU

Principle of process design for sustainability. Design
standards and regulation. Environmental and safety
considerations in process design. Design of process flow
diagram. Principle of process simulation. Application of
software in process simulation. Process analysis. Case studies in
process simulation and analysis. Principle of process
economics. Process cost evaluation. Time value of money.

Investment analysis.

N150NLUULISHLIALATEENALAEN5USEUININAIN
(Economic and Ecological Design and Life Cycle
Assessment)

AUNUNYLAENINNITVRINITODNWUULTITLIALATYFAD
w13 1nesn1edaninden wurAan13Useduindnsdin nns
Wisuifuaussaugdudinden nagnsnisufulsadienis
PONKUULTITLIALATYEAY NSUTUUTIHARA I n5UsEynald
gawiuasiiionsUseiiuininsdin

Definition and principle of economic and ecological
design. Environmental parameter. Life cycle assessment
concept. Environmental benchmarking. Improvement strategies
of economic and ecological design. Product improvement.

Application of life cycle assessment software.
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01230552

01230553

WEIUNAUNUA BN TWAIU D198 9Ty
(Alternative Energy for Sustainable Development)
UTELANUDINAIIUNALNY nzuIunIsHanliiiain
NAINUNAUNY TARAULAZAITIANITINGAYU HANTENUNIY
fudannden uaznsdanisveadefiAinanndsnunauny
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.

Wawmdsdnmiieaauddu
(Sustainable Biofuels)
AUTINELaTAISTRAILYeR T BImEI T A e AL Ty
Ussianveademndsdanim TogAukazmalulagnisudn nszuIung
panndanulihandemdaiinin massgndlfidemddanmiu
gnamnssuilagtu uasidemdsianiwll
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.

WasuTannwazlsanaudanan

(Bioenergy and Biorefinery)
LUIAAYDINEIIUTIAMuazlsInduTanan Ussianves

naaudInn dAngarnnisldingivitamludagdunazeuinn

waluladvomdsudininuazlssnduiinin waluladnisuan

a A a

A543 WaraIIFIININANTRAVTININ qmammimmimamwé’qmu

9

FINMUALYAAMNTTUTIAL VRN

Page 16 of 23

1(1-0-2)

1(1-0-2)

1(1-0-2)



01230561

01230562

01230563

Concept of bioenergy and biorefinery. Type of bioenergy.
Potential of biological raw materials for current and future use.
Technology of bioenergy and biorefinery. Technology of
chemical and biological substances production from biological
raw materials. Bioenergy production industries and related

industries.

nsAnwdnuuzianizvasiaadmiunuIdeAundsnuLag
Aawandou
(Materials Characterization for Energy and Environmental
Research)
é’ﬂwmmawwmaﬁa@LLazmi‘Uszqﬂmlmmﬁﬂmmmsﬁymwu
Y935980nG NADIPANIIAUBLANATOULUUADINTIA LAz Taunlns-
AlnUrlinN19nIZALUDINAIUY
Characteristics of material and applications of X-ray
diffractometry, scanning electron microscope and energy

dispersive spectroscopy.

Faanssuunludmdundsnuuaziaandas
(Nano engineering for Energy and Environment)
walulaguilu lnssasrsuazaudivesiaguiluy maila
N1sdFLATIENRAENISANYIdN Y EINIEN15USEENAlY Lay
ANUUABANE
Nanotechnology.  Structures  and  properties  of
nanomaterials. Fabrication and characterization techniques

applications and safety.

nsUszenaldigssinddanan

(Applications of Bioceramic)
anvauzlanzuazautivesanwslinddinin anndiiula

VTN MAVITINBUYEE NM3UsEgnasdinddaninluninisunme

LALTIUANTSY NTUANY
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01230564

01230565

01230571

Characteristics  and  properties  of  bioceramics.
Biocompatibility with human bodies. Applications of bioceramics

in medicine and dentistry. Case studies.

NOAWBSVINMLNBANNE T
(Sustainable Biopolymers)

NOALWBITINNNY WOALUDSAINNEMN) WORLUDITINNWUATILSE TAR

o

EN

WeUsznau®inin urlumaluladdinin wedluesvan1sunmng
QAANVNTIUNAERNYININ

Plant based polymers. Animal-based polymers. Bacterial
polymers.  Bio-composites. Bio-nanotechnology. Bio-medical

polymer. Bio-plastic industry.

Fenssuluinaidniundsnuuazninensiieaudsdy
(Electrochemical Engineering for Sustainable Energy and
Resources)
LuAmesLaTwadiTamas nstlansainveadeunldlugdae
nszvaunsuendgliihuasmavilifuians wndesdlenislifiuad
Batteries and fuel cells. Metal waste recycling by

electrowinning and refining process. Electrochemical instrument.

sTUUTUEIMNeT LAz AT UAIInAaN
(Rail Transportation and Environmental Issues)
mmiﬂﬁmﬁ’um'iéuua'\‘iizumw NSANYINANTZNUAILINA DY
ADNITNAIUILATANTUNITNITVUEITZUUIIN NYUUI8LasToUIAY
o v
UINTFIUNLNYIUDY
Knowledge of rail transportation. Study of environmental
impact concerning on development and operation of rail

transportation. Law and regulation. Related standard.
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01230573

AAINTIUAMUUADANYAUTZUUVUE NI
(Safety Engineering for Rail Transportation)

UniiAefuNITNIe STULTLAY HansEuAngen nnrine
ngy UIMINT Aeafudandon an1anisalveademas n1g
Waguulasan1zenAkazn1sUanUaesanssuue nMsinnsiu
UaN1Ie

Introduction of rail transportation. Environmental impact,
Environmental law. Prequalation. Fuel situation. Climate change

and railway emission. Pollution management.

nsvudeszuunsealvidwmivauindouidsdy
(Modern Railway Transportation for Sustainable
Environment)

nsinanaznIsevanlulasiaueanted n1siiawazn1sAIUAY
Juazess waluladliansuafivdugs nslindsnuuaznistosu
duandon sruundsusuandmiuaudiBy anunnsaiilagiy
uazyuuedluauIAnveInIsrudLUUSiy s1usudLunnedinn
sUEUALEUSA susuRYadilemas MIAnvmansynuAuandouse
NTNAILILAZANTUNITNITVURITZUUTS ﬂ’]ﬁﬂ@ﬂﬁumaﬁ‘lﬂé\mﬂﬂéj@m
YNITUUTN

Production and control of Nitrogen Oxide. Production
and control of particulate matters. Advanced zero emission
technologies. Energy consumption and environmental protection.
Future energy systems for sustainability. Present status and
future prospect of sustainable transportation. Battery electric
vehicle. Hybrid vehicle. Fuel cell vehicle. Study of environmental
impact concerning on development and operation of rail
transportation.  Pollution prevention for rail transportation

system.
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01230574

01230575

E]\‘iﬁl]‘é%ﬂall?la\‘iiSU‘Lli’NLLﬁ%NWﬂiﬁ’]ULﬁaﬂ’Jﬂﬂgﬂgu
(Sustainable Railway Systemn Components and Standards)

pefUsENOVLAZLIATgINTRISEUUT I sl asuay
32N D mmgmiwuasémﬁﬂ sruuNSdeNrevedenarsng
svuuude szuuluiisalvuarvdiudug Mieates szuufisadnsuuy
Awanarldlnd szuundnuazineliil ssuudygiauavnisieans
93ANTUATNINTTIUMABITeY AuduRudseniteuianssunig
walulad M5 lusEAURRAIMNITURALNITANUALINTFIUYDY
TFEUUIN

Components and standards of urban and intercity
railway system. Rail and track. Wheel and rail interaction. Braking
system. Bogie and facilities. Diesel engine and electrical traction
system. Electrification and feeders. Signaling and communication
systems. Relevant organizations and standards. Relationship
among technical innovations. Industrial development and

standardization of the railway system.

m‘a"u'%miLLazﬁ']?ﬂ%'nmszUUi'NLﬁami‘zjudaﬁé’eﬁu
(Service and Maintenance in Railway System for Sustainable
Transportation)

Fulsaanudedeld arundouldnu anuaunsalunis
Ur5e¥nen wazAinuvasade (Wind) nsiesizideya sukuy
HANTENULAZAIININGAVOIAIIUTATD Asaesmudeioldves
FEUU WNUNMUEeNeIATeiold NTIATIEkRURgUAullves
WMON1TRNaEANRAUNE mseenwuuAdeteld n1sdaassiiuls
Ausud MTinTeidunse fMinaudes sefuauanysalves
Aulaends u1nsgIudilae

Reliability availability maintainability and safety (RAMS)
parameters. Analysis of failure data, mode, effects and criticality.
System reliability modeling. Reliability block diagram. Fault and
event tree analysis. Design for reliability. Apportionment of RAMS
parameters Hazard analysis. Risk metrics. Safety integrity level.

CENELEC standards.

Page 20 of 23

3(3-0-6)

3(3-0-6)



01230581

01230582

01230583

AN AITINTNLALLTINAUTININ
(Biofuels and Biorefinery)
ANUMUNY AT RYIUVD T DLNAITININLALLTINAUTININ

a A

Ussinnveademdsiininuaglsinduiinin Ussinnvesingaudily
wmaluladdmiunisnamdomasianiwuazaisiail nsdanen
gramnssufifendesiunsdndemadinmuasisndudanm
Meaning and definition of biofuels and biorefinery.
Types of biofuels and biorefinery. Types of feedstocks used.
Technologies of biofuels and chemicals production. Case study

on biofuels and biorefinery industries.

NTTIUUNANBAULIANIZUALNITIANTTIEARMTULATHFNAT UL
(Materials Characterization and Management for Green
Economy)

i [ P

wnAnfutagiionsiauegsdidunelivdnnisves
MsWaunATYsAagIudinmiinismyudsunasiduiingdu
dawndoy N5UTEHUTATYIANERNS NanvaunAlAN1ITTINUN
dnwazlanizvesdan Usenaume Janssaumans inadadediend
NINAEDUANTANIING NITTILUNNYULLANIZLTIFININ LAZNITIN
el el

Concepts of materials for sustainable development
under the bio-circular-green economy approach. Economic
evaluation. Materials characterization techniques including

microscopy, X-ray techniques, mechanical testing, bio-based

characterization, and electrochemical measurement.

WOALIDIFINTININ LaTWORLNDITININ

(Bio-based Polymers and Biopolymers)
fugrunsdueneiuariinsesinediued nssuIuntu

sUNDHLUDT ANYULANIZYOINBTWBITIUTININLATHBTNDS

Fanm mslinedmeiinmiilonsiauied1edsdu gramnssy

NORLUDSTININ NIFTIFULAZWAIUINDALUDSTININ
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01230591

01230596

Basic of polymer synthesis and analysis. Typical
polymer processing. Characteristic of bio-based polymers and
biopolymers. Applications of biopolymers for sustainable
development. Biopolymer industry. Research and development

of biopolymers.

sufeuisidemedaanssuiiennnudedu
(Sustainable Engineering Research Methodology)
wé’ﬂLLazixLﬁ‘au%%ﬁ%’amﬁmmm?aLLfmé’au%u’ugjaLLaz
Jafunmsienzitgmifiodmuaideuidunisrunudeyaiile
NIIUUNUNITITEAITAIRUAGIDEILALIATLA N1SIATIELUAKE
LLagﬂﬁic’jﬁlﬂiﬂjNﬁﬂ?i%ﬁ&lﬂ’]’i"ﬁl@LG]%EI@J’i']EJQ’]ULﬁE]ﬂWi‘IjWLﬂu%ﬂ‘hmﬂ’i
Ussyuazanum
Principles and research methods in advanced
sustainable environmental engineering. Problems analysis for
research 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.

LFDRNITNINIANTTUNANIURALNINEINTNE B
(Selected Topic in Sustainable Energy and Resources
Engineering)
= a o o Ao oA
IFOIUANITNIIAINTIUNSIULBENT NN TN 98Ul
syaulTeygln deseavasuuvasivluinaznianisine
Selected topics in sustainable energy and resources
engineering at the master’s degree level. Topics are subject to

change each semester.
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01230597

01230598

01230599

duuun
(Seminar)
nsuauenareAuseFatefiuiaulanisiaingsy
wEauwasninensisBulussRuUiyn
Presentation and discussion on current interesting
topics in sustainable environmental energy and resources at

the master’s degree level.

Ugyniie
(Special Problems)
AIANBIAUATINITIFINTIUNAIULAE NS WY TN DY
% a a a a )
szaulTyglnlazseuisstsuduiieau
Study and research in advanced sustainable

environmental engineering at the master’ s degree level and

compile into a written report.

Inetwus

(Thesis)
WeluseauUSaalnuaziSeuSsadeuduinerdnus
Research at the master’ s degree level and compile

into thesis.
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