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aansAnedl 1 Tumhein (BU.U55818-90.UFURNS-TU.AnYsenuLe)
01210591  sudeuididemdmnsuduindey 1(1-0-2)(ladtfumieiin)
01210599  Iveniiwug 9

59 9
apmsAnenil 2 Iuniieia (vu.uTsee-vu UJian v Anwisienues)
01210597 & 1 (hitfumiagin)
01210599  Fveniinug 9

59 9
awmsAneIf 1 Fauniieiia (wu.ussene-au UfuRm - Angismeauied)
01210597  duan 1 (hifumiefin)
01210599  Inendinug 9

524 9
AIAMSANEAT 2 Frurumhiein @uwusseng-su UFiRns-s Anwdenie)
01210599  Aneainus 9
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3.1.4.2 VANFEATUHY N UWUU A 2

aamsAneil 1 FUMNEAR (TU.UF588-90. U URNS- 9. AnYIsenued)
01210511 wadiedaszilundmnssufanadouie 3(3-0-6)
Anmidy
01210512 ﬂ’l'iEJ’e]ﬂLL‘UUﬂi:ﬁU'mmi‘lJ‘%JU‘U';Qﬂmﬂ’m‘l:l;’] 3(3-0-6)
AMTUTUBULRLRITIUN TS
01210513  Amnssunszurumsthaiude 3(3-0-6)
01210591 sudeuididamsimnssuiuandon 1(1-0-2)
s 10(2)
aAMsAnET 2 Funumbeia (w.usiens-su R v Anwmeaued)
01210521  7AINTSUNTATUANNRRYNIOIMA 3(3-0-6)
01210523  AwINTINATIANTVBRTUTYIUNIT 3(3-0-6)
01210525  wimnssudramdwivimnssduandoy 3(3-0-6)
01210597  &uawn 1
Fynenien 3(--)
5 13(-1)
A1ARTSANYAT 1 Fumbigin (weussene-au.UfiRns-vu Anyimeniues)
01210597  &uuun 1
01210599  Fnendinug 6
W Z
aamsAnunil 2 Tumhein (u.usTene-v UJURn5-vu.Anwislsnues)
01210599  Amenilwus 6
W 6
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ANANEANEI 1 Jrnumbeiin (v.ussee-guUfiRns-su.dnwinignine)
01210511  wadrlesgilumimnssuiuindoufonudady 3(3-0-6)
01210512 m'iaanu,'uuﬂ'ismumsﬂ%’w;aﬂmmwﬁﬂ 3(3-0-6)

dmIugurULaYanENTIY
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012105117 wafiainseilunudmnssudandauitonudad 3(3-0-6)

(Analytical Technigue of Environmental Engineering for Sustainability)

nquifugrumaall auga uay seumanvesiidonadl Suvddiad Samnsuiiou
Suv3diadl melivdnadiluns Siamesitoya msdinsgifendesiioduge watiadinseilunussuy
wRmiusen  wadinlasedlunuinde mﬂﬁﬂﬁLﬂiﬁsw"lumuizwﬁflﬂmmLﬁauaz‘f‘iaﬂﬁqa walla
Anreilunussuudidady  saastnadnlussuudioine  madesehdundatawsenssinge

Basic chemistry. Equilibrium. Chemical kinetics. Organic chemistry. Organic chemical
contamination problem. Statistical data analysis. Analytical technique for water supply system.
Analytical technique for wastewater. Analytical technique for waste and sludge treatment.
Analytical technigque for soil treatment. Micro pollutant in ecosystem. Virus pathway and
disinfection.

01210512~ miaanLL'U'uniw?um3ﬂ%’uﬂ'§aﬁgmmw1§’1ﬁ'm%'U‘qmuLLasqmﬂ'Mﬂﬁm 3(3-0-6)
(Municipat and Industrial Water Treatment Process Design)

smsgunaamiUsrUguaudies thldgnaunssy uashilthnduuldlml wnda ey
nssvIuMsUiuAnA it mugmuaraRaunssy nssurumsidroynmeagilui manauLas
inruaaynay vihensan axneu n1Inses nsidnarsduniduarleseulu N15QARART N3
waniFsussy nmssdneunsedui masifamdnuasuusniila mafdande nsldidensadluns
sdnfevutiouluh nmssindelsn nssurumstminduinlilvliitoaiuaunsussadhving SDGs 7 6

Water quality standards for municipat and industrial supplies and reuse purpose.
Water treatment concept and process for domestic and industrial uses. Processes for particulate
and turbidity removal. Mixing and flocculation. Sedimentation filtration. Organic and ion removals
from water. Adsorption. lon exchange. Water softening. Iron and manganese removal. Desalination.
Use of membranes for water contaminant removals. Disinfection. Water reuse processes. To
support the achievement of SDGs 6

*
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01210513 Senssunszurumsthdmings 3(3-0-6)

(Wastewater Treatment Process Engineering)

AsesnwuLszUvedisdiBufiesrunudndeuassruussuisn inaslunisiden
nszvrunstdaiudsuastadeniseenuuuitorsnuuuszuy nsesnuuuvedansasiienzunse Ue
fdansannie fnnaznoutudunastugading nsesnuuunszuunITTAkUUTIATY MIBENULUY
nsgrumstinrzneuieatiuayunisussadiwmneg SDGs # 6

Design of wastewater collection and drainage systems. Criteria in selecting
wastewater treatment processes and design factors of sustainable concept, designs of screening
chamber. Grit removal chamber. Primary and final sedimentation tanks. Design of biological
wastewater treatment processes. Design of sludge treatment processes. To support the
achievement of SDGs 6

01210514 wuudmesveenszuumsddmidensdanm 3(3-0-6)

(Biological Wastewater Treatment Modeling)

ndnnrsaaunamaniduiunmsiivinvaadunidlusyuunisirdaniedinaw ansld
wudnmaimeademanseasniniulavesiunidvenssurumamheddawuuldoniauasladldonna
\ieeanuuussuvadedsBudniunssuiunisliundiiadu flussiady  Tewaud v1seu wauurdien
wAuLaunIIfdanaanadanieItnTinn wazszuuinta  Tawsssuwid nrsidaninagnauain
nszuaumaidaiidemdann weatiuayunsussamane sDes 7 6

rinciples of kinetic coefficients for microorganisms growth in biological treatment
systems. Use of mathematical modeling of aerobic and anaerobic unit processes to design
systems focus on sustainable concept for nitrification. Denitrification. Oland. Sharon. Anammox.
Canon processes. Phosphorus disposal by biological treatment and natural treatment systemns.
Sludge disposal from biological wastewater treatment processes, to support the achievement of
SDGs 6.

-
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01210515 nsgurumsthdatidetugs 3(3-0-6)
(Advanced Wastewater Treatment Processes)

wnsguaunmiis psdidosiuRetumstitadidedugs nssusums anazneums
Lﬂﬂ%'uqa nsnsesfBdoluniusy nsEUIuNIgARnia Makandsuusey nssuaunstitadalndh
nszunssenBiaduduge nssuaumsitamedanmduge nssuaumsviteansiiululedin nsth
iy nduuiuslenimideatvayunsussadvine sDGs 7 6 wav13

Effluent quality standards. Concepts for advanced wastewater treatment process.
Membrane filtration. Adsorption process. lon exchange. Electrochemical treatment process.
Advanced oxidation process. Advanced biological treatment process. Xenobiotic compounds
treatment process. Wastewater reclamation and reuse. To support the achievement of SDGs 6 and
13,

01210517"  nsinhdeantdusslemivasdndunlde 3(3-0-6)
(Wastewater Reclamation and Reuse)

winmstimidedietthikumsidaudnhndueridusylomiier/viemsthiitdiu

mstaudulddegredeiu wutdumiiediwauudazsuasuuniimasiau swdimsesnuuy
guuthtn msnuAu U1h3esne uasifussuy AmnasgukasmMisensuvesdeay nguaiguasngsedey

nadifmymesislulsemanayiessmailoaiuayunsussadivne SDGs 71 12,13 uaz1a

Sustainable concept of wastewater treatment for water reclamation and/or water
reuse focus on both urban and rural including design treatment systems, control, maintenance,
and operation systems discharge standards and acceptance from communities, laws and
regulations case studies from both Thailand and aboard, to support the achievement of SDGs 12,
13 and 14,

01210518 msdamsamntmindugs 3(3-0-6)
(Advanced Water Quality Management)
mstmuadmansuaziuamsdunsdamaannimi msfinwnsundnsyateves s
uafwluifsuuuaenindamant nansuunumaassgrmanivosnsiansamnini ssdnsuas
ngvanefiAmdoatumsianmsaamnimiy
Establishment of goal and guidelines in water quality management, study on
pollutant dispersion in water body using mathematical models, economic benefit from water
guality management, organization and laws related to water quality management.

£

efriudse
31



ﬁﬂﬂ.z

012105217 mnssumsarunuiaRevIneetnis 3(3-0-6)

(Air Pollution Control Engineering)

wannsmuauuaRuiteInA 353 mugunsudesuaasiiiiuveymeanasfing ns
PONLUURUNITAIAIUANLATEN19DINIA N15UNTITNBIMAsU s iuUTEENEN MUBITEUUAIUANNET YN
omALieatuayumIuTIqivate SDGs A 3 wasli

Principles of air pollution control. Control strategies of particulate and gases

emission. Design of air pollution control equipment. Maintenance and evaluation of air pollution
control system efficiency. To support the achievement of SDGs 3 and 11.

01210522 Franssunsienauvesuazn1soaniuy 3(3-0-6)
(Solid Waste Landfill Engineering and Design)

mylnssikagonuuusruuidavesiesinauwuugnudnguiiuig msdadaniiui
Henaugey nansevviawandeimeinislinauues mslesgdinsidauarasfuisunseanainmsilinay
vz Myirimihmeresiieaiuayunsussaimng sDGs 7 11 12 uaz13

Analysis and desigh of solid waste disposal system using sanitary landfill, selection of
solid waste disposal site, environmental impact of solid waste landfill, analysis of greenhouse gas
generation from solid waste landfill and its mitigation, treatment of landfill leachate, to support
the achievement of SDGs 11, 12 and 13.

01210523 Frnssunsinnsvaadoidayuins 3(3-0-6)
(Integrated Waste Management Engineering)

Uszlnnuazdnwauzvesatsiivuavsondedunse nmsifvinatsfivuazvendsdunsie
anmzuaynmsadeufivesansiviudaunndon nssviunsthdareadesunssuuuiie ssuutitana
menmaensl seuuthtaildaudou waemahndmuieunldlnl msuaies uarmsilanauedng
Yaensty msiuanwiufivutoufisasivuazveadedunsng  msdanisveaaieysanmstu
Wanemsimunognadaiui 12

Types and characteristics of toxic substance and hazardous waste. Toxic substance
and hazardous waste storage. Pollutant fate and transport in the environment. Various hazardous
waste treatment processes, physical and chemical processes. Thermal processes. Waste
stabilization and secure landfill. Remediation of land contaminated with toxic substance or
hazardous waste. [ntegrated waste management and sustainable development goal 12.
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01210524  seuvirmnssussanivdn 3(3-0-6)
(Natural Treatment Engineering System)

mslqdunidludanndeuionsiinasuefv mahsgeanduuridlmivénnisuay
Ussianszuuimnssutidanuusssuend seuutidadeiu msudings ssuudindie fh sruue
amdne sruuveufuiatios sevuiudigud ssuuveua sevunfinuuul$ernafeatiuayuniiuisg
vy SDGs # 6uay13

Use of environmental microorganisms for pollutant removal, nutrient recycle,
principles and types of natural treatment engineering systems, land treatment, composting, aquatic
plant treatment, algal pond, stabilization pond, wetland, fish pond system, anaerobic treatment, to
support the achievement of SDGs 6 and 13.

01210525  ufanssudderdwmiuimnindanndey 3(3-0-6)

(Green innovation for Environmental Engineering)

wdnfiugiuiugadineuasiuadidmivimnssiunnden msUszendldya $7iven
dmtunmsianisveads naruymiesianmdmiunisuileudandey uinnssunmsdanisndeny
naunuagdidy wada  maudsuwwesadudundiou weluladuasimnssudiden dunedifaves
asswidmiumaluladdden Sumedidmesasmiddordmiudesduades

Basic concepts for microbiology and biochemistry for environmental engineering,
application of microbiology for waste management, bioremediation for environmental
contamination, sustainable innovation renewable energy management, waste to energy
techniques, green engineering and technology, internet of things for green technology, green
internet of things for smart cities.

01210526  ssuudamsvendefugudifonnudsdy 3(3-0-6)
(Sustainable Zero Waste Management System)

anudusmeminanuianisvaessvendadugus winnrsuasmaluladssuuiinves
doTugud wnAsmamsugmansiiadanisveandefugud ssuudanisiidafiugud ssuudamsaey
gundugud ssuvdanisvazgeamnssudugud vinnsldnssunslafanasnsaiisyarufiudionts
Jamsvoudoiugud L FURRRdmIunsUszandlasimsfumsUdosvesdefiugud

The beginning of zero waste discharge concept. Principles of zero waste technology
and treatment. Economic concept for zero waste management. Zero discharge for wastewater
management. Zero waste for municipal and industrial waste management. Recycle and upcycling
concepts. Best practice for zero waste project implementation.

eArUnlm
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01210531  Aenssugndiviag 3(3-0-6)
{(Public Health Engineering)

USBEY1U99INTEEITUEY N1TRRNRUUSYUVEUIAUG Tsnfnsomad  msUssdinsdnn
nde MIAUANLNALAEMY MIgIAUIaTitnerd msnuauuaRviadouarnienia ssuuang
ﬁal"ﬂﬂﬂ‘iﬂ'lﬂ‘ﬂaﬂtﬁﬂﬂ'ﬁ’ﬂﬁLLNuLLﬂ%ﬂ']iﬁﬂﬂ'ﬁﬁﬂLL’Jﬂﬁ@N ﬂ']iﬂi%LﬁUNﬂﬂ‘igﬂUéGLmﬂé’aﬂJ

Philosophy of public health, sanitary system design, water borne diseases, water
supply wastewater treatment and insect and rodent control, residential sanitation, noise and air
pollution control, solid waste management, environmental planning and management,
environmental impact assessment.

01210534 msUsefiuransenuianadounasanade 3(3-0-6)
(Environmental Impact and Risk Assessment)

HANIENUTBAATINTRAIIRENIREINTNIINEA W Tuieiney aaAinsldusslevdyes
uywduarAnAIWGIn wdnnsiuguLesIinisussliunanssnuinnden nsUsuifiunanssnudy
sy mavsudiunansgnudugua Mmslinseimaasegaansaanndes Msdssiusagianisnaiy
des msapiuastssnranansiingey nesmsudlanansenudwindon 1RIN1TNSHanNnsIain
aunmAIAgoN nsussanddayasseylnaiienisussifiuuasAnnumansenudauinden nsideu
swrmansevuiaanden mslivssrmddnsniunmsdnilasasinnunsiveaey

Impact of various development projects on physical resources, ecological resources,
human use values and quality of life values, basic principles and methodolosgies in environmental
impact assessment, social impact assessment, health impact assessment; environmental
economic analysis, risk assessment and management; conclusion and interpretation of results,
environmental impact mitigation, environmental quality monitoring, application of remote sensing
system to environmental impact evaluation and monitoring, preparation of environmental impact
assessment report, public participation in decision making and monitoring.
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01210535  ssuumsdanisdswandon 3(3-0-6)
(Environmental Management Systemns)

vdnn1svasn s idadu nguuneg dotidu wazadesssunisiainssudauindon
sugrnaEmsdmiUimnssuuinden nsrrvaeuainden nstiesfurafvussmsUssfiunanssvy
dawndou inTedledmiuimnssudaindenionisussquimnemsiaunideiuduitiewazquoud
faBu svuunsdnnsauandey

Principle of sustainable development, laws, regulations and ethics for environmental
engineering, economics for environmental engineering, environmental audits, pollution prevention
and environmental impact assessment, tools for environmental engineering to achieve sustainable
development goal of sustainable city and community, environmental management systems.

01210536  mMInGEndilen 3(3-0-6)

(Green Production)

nsanvduaendeuazningnslunssuiumssdnnsuuininguszsasAveansnind
azonfuMANIATEgAansuaLInBu T eatuayunisndnidstu nsliusdlonivesmaadulngitnng
ieadenduunlésmislilnl wasmssenuuundndasinarussydusiiifuinsfuiaandon nediinu

Resource and waste minimization in production processes, integrating cleaner
production objectives with economic and other criteria to support sustainable production, waste
utilization by waste reuse or recycling methods, and design of environmental friendly products
and packages, case study.

01210537  affusvandlunidmnssudanadon 3(3-0-6)
{Applied Statistics in Environmental Engineering)

Haymmafaedeuduadi nisasgauaznisuiuiivuteya niswanuasaunasdu ms
wasdeya FUszanmaUesifuding aruusiy mudndsuararundlosvesmsin nmsussiuamaw
WU URNIT N1TNADUANNAFIY N1TDOARUUNITNABDY N15THATIZNAINLUTUTIU NInRaDEUEY
aduiud msUssandediluanmidmnssudanadey

Environmental problems and statistics, plotting and smoothing data, probability
distribution, data transformation, percentile estimation methods, accuracy, bias and precision of
measurements, laboratory quality assurance, hypothesis tests, experimental design, analysis of
variance, regression and correlation, application of statistics in environmental engineering, statistics
in environmental engineering.

*:
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01210538 msuszfiunmudsamsguamuasiaindon 3(3-0-6)
(Health and Environmental Risk Assessment)

asdunTereguMwImysuaaMNWAIAfEN vanNTYesRyingt vdnn1sYens
Uszfiurudsmnegrn mussfiununeildfulesmansuaues msussliunslésududa nseduny
Fnuwasianizroinnuiies nsussfuamudsiesanstudunnmded nmsussifiuaadesms
Fawanden nsamanudes nsdanisardes nsdiinw

Hazardous substances to human health and environmental quality, principle of
toxicology principle of health risk assessment, toxic dose-response assessment, exposure
assessment, risk characterization, radiation risk assessment, environmental risk assessment, risk
mitigation, risk management, case study.

01210591  suievisidoveimnysudaindey 1(1-0-2)
(Research Methods in Environmental Engineering)

winuasssdeudiemadmnssuiuandon mshinnesitlamiiaimusidonuide 33
susmdeyationismeununiside nsfmuaiiedruasnaiiniinis n1siaset wlaks wasnns
Asalvamsidy msdnsemaiomaiieuslumsysspuasmsiiuilunsasivins

Research principles and methods in environmental engineering, problem analysis for
research topic identification, data collection for research planning, identification of samples and
techniques, research analysis, result explanation and discussion, report writing, presentation and
preparation for journal publication.

01210595  msAnwAUAIBETY 3
(Independent Study) _
nsAngruAIBasy Tuhdeduauldlussiuliggiln wazSoussadeudumeanuy

Independent study on interesting topic at the master’s degree level and compile
into a written report.

01210596  SpNawIEMSIiANTINEwIn&u 1-3
(Selected Topics in Environmental Engineering)
d: = n' L 7] o v < = 1
IFaanIznIiAInssnasnaeuluseduUs g ln Widedaaddsundasluluudasan
NSANWN
Selected topics in environmental engineering at the master’s degree level. Topics
are subject to change each semester.

E2 3
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01210597  duuwn 1
(Seminar)
matauauaraiumewideiiinaulamaimnssdundodluseiudnaiin
Presentation and discussion on current interesting topics in  environmental
engineering at the master’s degree level.

01210598  Ugymiivee 1-3
(Special Problems)
< v v o o v YRR o o o &
ﬂ’]‘iﬁﬂ'l:}'lﬂUﬂ’J’Wi’}\‘l'lF‘I'Jﬂ‘iﬂJﬁ\‘lLL?ﬂﬁﬂNlUi’JﬂUUiigEUﬂIﬂLLﬁ%ﬂLiElULiENL‘UEJULUUi’IEI\‘I"IU
Study and research in environmental engineering at the master’s degree level and
compile into a written report.

01210599  Ineniiwug 1-36
(Thesis)
mavluszauUSaaniv wasSouSsadouduineriinug
Research in the master’s degree level and compile into thesis.
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une.2

‘T.IIE) - uwaqa N1TE9UEIN
ALAUINIITING
Fsiuit Al (drv13v) HRUNIVING Heath ningns
Fosordu. U waniduiansine Rl IRVETYE
ﬁ’l‘li'lﬁl.ﬂﬂ')‘li’lmv
1 walan asdun Ml 01210513 | 01210523
FOARTIANTE 1. Comparative Carbon Footprint and 01210535 | 01210535
.. Grnnsmudunday) Ecological Footprint of Loss and Gain of 01210536 | 01210536
Qmmnmﬁnm“mmé’a, 2538 Forest and Agriculture Area due to Large- 01210591 | 01210591
M.Ene. (Environmental Engineering in Civil Scale Water Development Project, 2562 01210595 | 01210595
Engineering), 2. Hydrogen Sulfide Removal from Bicgas in | 01210596 | 01210596
Asian Institute of Technology, 2540 Biotrickling Filter System Inoculated with 01210597 | 01210597
ﬁ h.D. {(Environmental Engineering in Civit | Paracoccus Pantotrophus,2562 01210598 | 01210598
Engineering) 3. Use of Environmental Management Tools | 01210599 | 0121059%
University of Illinois at Urbana-Champaign, | for Automotive Supply Chain Industry in
USA.,, 2546 Thailand,2562
mmﬁﬁmmmu
Subsurface, Groundwater Contamination
2 wend el nuidy 01210512 | 01210512
AAnsI5E 1. The effectiveness of passive gas 01210522 | 01210522
91U, Gennsules) ventilation on methane emission reduction | 01210591 | 01210591
Qmaensnﬁumﬁwmé’u, 2531 in a semi-aerobic test cell operated in the 01210595 § 01210595
M.Eng. (Environmental Engineering) tropics ,2562 01210596 | 01210596
Asian Institute of Technology, 2533 2. Greenhouse gas emission from horizontal | 01210597 | 01210597
D.Eng. {Environmental Engineering) and vertical subsurface flow constructed 01210598 | 01210598
The University of Tokyo, Japan, 2536 wetlands in tropical climate, 2562 01210599 | 01210599
ﬂ’l'llﬂﬁlﬁtl'w‘ny 3. Removals of pharmaceutical compounds
Environmental Engineering, Membrane at different sludge particle size fractions in
Technology, Greenhouse gas emission from | Membrane bioreactor operated under
solid waste and wastewater different solid retention times,2562
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ﬁ‘l‘ll‘]ﬁl,%tl?‘iﬂty,

3 | wemeddng myud idy 01210516 | 01210513
FERTIIE 1. Recovery of Enriched Anammox Biofilm 01210517 | 01210514
M. (@sr5eguemansd) Cultures after Storage at Cold and Room 01210531 | 01210517
uninundunitaa, 2532 Temperatures for 164 days, 2562 01210539 | 01210537
ML ﬁmmmam%ﬁunmﬁau) 2 Inhibition of Anaerobic Ammonium 01210591 | 01210591
UMTIMBIEBINEASANERS, 2535 Oxidation {anammox) Bacteria by Addition of | 01210595 | 01210595
M.Sc. (Environmental Science and High and Low Concentrations of 01210596 | 01210596
Engineering) Chloramphenicol and Comparison of 01210597 | 01210597
Colorado School of Mines, USA., 2542 Attached- and Suspended-Growth, 2563 01210598 | 01210598
£h.0. (Environmental Science and 3.Anammox Process in Thai Wastewater 01210599 | 01210599
Engineering) Treatment Systems {(Constructed Wetland),

Colorado School of Mines, USA., 2546 2563
awilideariy '
Biological Nutrient Removal and
Decentralized Wastewater Treatment
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The beginning of zero waste discharge concept. Principles of zero waste technology
and treatment. Economic concept for zero waste management. Zero discharge for wastewater
management. Zero waste for municipal and industrial waste management. Recycle and
upcycling concepts. Best practice for zero waste project implementation.
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Types and chemistry characteristics
of pollutants, organic chernistry, parameters
for evaluating water and environmental
quality evaluation, ervironmental chemistry
analysis.
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Basic chemistry. Equilibrium. Chemical
kinetics. Organic chemistry. Organic chemical
Statistical data
Analytical technique for water

contarmnination  problem.
analysis.
supply system. Analytical technique for
wastewater. Analytical technigue for waste
and sludge treatment. Analytical technique
for soil

treatment. Micro pollutant in

ecosystem. Virus pathway and disinfection.
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Water quality standards, advanced
water treatment concept and process,

mixing and flocculation, sedimentation,

filiration, disinfection, ion  exchange,

adsorption, water softening, iron and

manganese removal, use of membrane for
water contaminant removal.
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Water quality standards for municipal
and industrial supplies and reuse purpose.
Water treatment concept and process for
domestic and industrial uses. Processes for
particulate and turbidity removal. Mixing
and flocculation. Sedimentation filtration.
QOrganic and ion removals from water.
Adsorption. lon exchange. Water softening.
Iron and manganese removal, Desalination.
Use of membranes for water contaminant
Water
processes. To support the achievement of
5DGs 6

removals.,  Disinfection, reuse
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Design of wastewater collection and

drainage systems, criteria in  selecting
wastewater treatment processes and design
factors, designs of screening chamber, grit
removal chamber, primary and final
sedimentation tanks, design of biclogical
wastewater treatment processes, design of

sludge treatment processes.
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Design of wastewater collection and
drainage systems. Criteria in selecting
wastewater treatment processes and design
factors of sustainable concept, designs of
screening chamber, Grit removal chamber.
Primary and final sedimentation tanks,
Design of biological wastewater treatment
processes. Design of sludee treatment
processes, To support the achievement of

5DGs 6
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Principles of kinetic coefficients for
growth  in
treatment systems, use of mathematical

microorganisms biological
modeling of aerobic and anaerobic unit
processes to design systems for nitrification,
denitrification, Oland, Sharon, Anammox,
Canon processes, phosphorus disposal by
biological treatment and natural treatment
systems, sludge disposal from biological
wastewater treatrment processes.
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Principles of kinetic coefficients for
growth  in
treatment systems. Use of mathematical

rnicroorganisms biological
modeling of aerobic and anaercbic unit
processes to design systems focus on
sustainable nitrification.

concept  for

Denitrification. Oland. Sharon. Anammox.
Canon processes. Phosphorus disposal by
biclogical treatment and natural treatment
systems. Sludge disposal from biological
wastewater treatment processes, to support

the achievement of SDGs 6.
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Effluent
wastewater treatment process, screening,

quality standards,
grit removal, sedimentation, aeration and
gas transfer, filtration, hiological wastewater
treatment

processes, wastewater

reclamation and reuse,
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Effluent quality standards. Concepts
for advanced wastewater treatment
process. Membrane filtration. Adserption
Electrochemical

process. lon  exchange.

treatment process. Advanced oxidation
process. Advanced biological treatment
process. Xenobiotic compounds treatment
process. Wastewater reclamation and reuse.
To support the achievement of SDGs 6 and

13
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Sustainable concept of wastewater
reclamation and water reuse both urban
{developed area) and rural (developing
area) wastewater reclamation of alternative
energy production, nutrient recovery for
agriculture, and water reuse including
design, control, maintenance, standards,
regulations, laws and case studies from

aboard.
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Sustainable concept of wastewater
treatment for water reclamation and/or
water reuse focus on both urban and rural
including design treatment systems, control,
and
discharge standards and acceptance from

maintenance, operation  systems
communities, laws and regulations case
studies from both Thailand and aboard, to
support the achievement of SDGs 12, 13

and 14,
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Principles of air pollution control,
control strategies of particulate and gases
emission, design of air pollution control
equipments, maintenance and evaluation
of air pollution control system efficiency.
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Principles of air pollution control.
Control strategies of particulate and gases
emission. Design of air pollution control
equipment, Maintenance and evaluation of
air pollution control system efficiency. To
support the achievement of SDGs 3 and 11,
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Analysis and design of various types
of solid waste disposal systems, selection
of solid waste disposal site, environmental
site,
utilization of products and enerey from

impact of solid waste disposal

solid waste disposal
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Analysis and design of solid waste
disposal system using sanitary landfill,
selection of solid waste disposal site,
environmental solid waste
landfill,

generation from solid waste landfill and its

impact  of
analysis of greenhouse gas
mitigation, treatment of landfill leachate, to
support the achievement of SDGs 11, 12
and 13.
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Types and characteristics of toxic
substance and hazardous waste, toxic
substance and hazardous waste storage,
in  the

waste

pollutant fate and transport

environment, various hazardous
treatment processes, physical and chemical
waste
landfilt,

remediation of land contaminated with

processes, thermal processes,

stabilization and secure

toxic substance or hazardous waste,
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Types and characteristics of toxic
substance and hazardous waste. Toxic
substance and hazardous waste storage.
Pollutant in  the
environment. waste

fate and transport

Various hazardous
treatment processes, physical and chemical

Waste
landfill,

Remediation of land contaminated with

processes,  Thermal

stabilization

processes.
and secure

substance or hazardous waste.

Integrated

toxic

waste  management and

sustainable development goal 12,
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Use of environmental micrcorganisms
for pollutant removal, nutrient recycle,
principles and types of natural treatment
systems, land treatment,
composting, aquatic plant treatment, algal

pond, stahilization pond, wetland, fish pond

engineering

system, phytoremediation, conversion of
waste to energy and fodder

vannisuazlssianszuvimnssuuilaiuy
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Use of environmental microorganisms
for pollutant removal, nutrient recycle,
principles and types of natural treatment
systems, land  treatment,

composting, aquatic plant treatment, atgal

engineering

pond, stabilization pond, wetland, fish pond
systemn, anaerobic treatment, to support the
achievement of SDGs 6 and 13.
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Industrial microbiology, fermentation
process control, growth kinetic, bioreactor
design, heat and mass transfer, downstream
processing, production of crganic acid and
ethanol, material and elemental balance,
production of antibiotics, production of
citric acid, bioremediation, biotechnology
and sustainable technology, biofuels, and
biotechnology of the marine environmental
system, phytoremediation, conversion of
waste to energy.
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Basic concepts for microbiology and
biochemistry for environmental engineering,
application of microbiology for waste
management, bioremediation for
ervironmental contamination, sustainable
innovation renewable energy management,
waste to  energy techniques, green
engineering and technology, internet of
things for green technology, green internet

of things for smart cities.
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Principle of sustainable development,
ethics
environmental engineering, economics for

Laws, regulations and for

environmental engingering, environmental

audits, pollution prevention and
environmental impact assessment, tools for
environmental engineering, organization and

environmental management systems.
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Principle of sustainable development,
laws, regulations and  ethics  for
environmental engineering, economics for
environmental engineering, environmental
pollution

environmental impact assessment, tools for

audits, prevention and

environmental engineering to  achieve

sustainable development goal of sustainable
city
management systems,

and community, environmental
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Toxicity of wastes and hazardous
substances on human health and
quatity, principle and
methodologies in health risk assessment,

environmental

toxic dose-response assessment, exposure
assessment, risk characterization, radiation
risk  assessment, environmental  risk
assessment, microbial risk assessment, risk

mitigation, risk management, case study.
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Hazardous substances to human
health and environmental quality, principle
of toxicology principte of health risk
assessment,

toxic dose-response

assessment, exposure assessment, risk
characterization, radiation risk assessment,
environmental - risk  assessment,  risk

mitigation, risk management, case study.
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2.1 Soralump, €., Chaichana, C. Dec 2019, Comparative Carbon Footprint and M 1.0
Ecological Footprint of Loss and Gain of Forest and Agriculture Area due to
Large-Scale Water Development Project, Thai Environmental Engineering,
33(3), 1-7.(TCY

2.2 Jantranapaporn J., Vikromvarasiri, N., Soralump, C,, Pisutpisarn, N. Nov 20109. M 1.0
Hydrogen Sulfide Removal from Biogas in Biotrickling Filter System
Inoculated with Paracoccus Pantotrophus. International Journal of
Hydrogen Energy, 44(56): 29554-29560. ( Scopus)

2.3 Rojchanachan, N., Soralump, C. 2019, Use of Environmental Management L 0.4
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International Conference on Environmental Engineering Science and
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methane ernission reduction in a semi-aerobic test cell operated in the
tropics. Waste Management, 87: 954-964. { Scopus)

2.2 Nutanong, S., Chiemchaisri, C., Chiemchaisri, W., Kantawanichkul, 5. Apr 2019, M 1.0
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Temperatures for 164 days, International Biodeterioration & Biodegradation,
137: 1-7. ( Scopus)
2.2 Phanwilai, S. Piyavorasakul, S., Noophan, P.L.,, Daniels, D.K., Snyder, S.A. Jan M 1.0
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ad a a a = o v = & o
Fodvneineg walalnsilunuimnssudannapuivenuibuy
A = at . . . . . n [T
YaIYINTEBINY Analytical Technique of Environmental Engineering for Sustainability
LAATI5187% (Course Outline) FuuTluuIIEe
X v o e = = 2
1. wiiidasdudmiunuimnssuiuintey 3
2. widunSduasUgwianndon
3. myesedoyaludeata 3
4. wdnmiwIediadagieyt (GC, ICPMS, Spectrophotometer) 3
5. wanMSLASaNEaNATIEN (AA, TOC, HPLC, FTIR) 3
6. wadaTiaswilunusyuusdainsyun() 3
7. wadalaseilunussuundmiseda() 3
8. wadalweilunussuut e () 3
9. wadadiasgiiluruszuudoninds () 3
10. waliadmseilunuszuuidnennis 3
11. waliadnseihunussuuiiinvesdauasialfga (Solid 3
waste/Landfill, waste to energy etc.)
12, madimiasizilusussuudriadu () (Soil Chemistry) 3
13, wadiaiiaszilusussuutingadu (1) (Soil Remediation, 3
insitu&Exitu treatment )
14. gnsuaRwvnadn (Micropollutant) luszuuiliag 819 3
Microplastics
[y [ . .
15. Ih¥anazmssinia (Ozone, AOP, Chlorination) 3
52 45

99



i.lﬂ‘il.z

SWATYT 01210512 3(3-0-6)
Faivawing m‘saamwun'ﬁsmumTU%’Uﬂ;ﬁﬂmmwﬁﬁﬁﬂ%%ﬁﬁuwuLLazqmanwnsﬁu
%aamm‘mﬁanqw Municipal and Industrial Water Treatment Process Design
AlAse5183%7 (Course Outline) Suqudalusussene

¥ - 2 o ¥ d
1. wesgunammikasmsdenidnssuaumaiuamawing 3
NV BV Al

msUfuusseanwirduiu medndonsunse
AsuaSufinatanznoy
msmuthfiaifsunaneney

NNSANAZNOU

INTeN
nsidnanunszansingBannznouall

o o = 1 &J
asidnmdnuazsusmiataznsanitiolsn

© ® N ;R W N

MSAARAE

. MskanUieulsey

—_
- D

. ATEUIUNRRNTATUTURN

=
]

. msksnaynavadiniagld Microfiltration (MF)

. mMswenatsduvsdazansinleely Ultrafittration (UF)

[y
[§%)

. nsuenlesouazaneinlasld Nanofiltration (UF)

funy
o

. msusnindenntiieaaldnssuiunis Reverse Osmosis (RO)

—
(%3]
ik‘;mwwwmwmwwmmwum

39U

100



TWEIY 01210513 3(3-0-6)
Fodvnening nssunsvuauntstdntiude
ﬁia%’lmmﬁaﬂqw Wastewater Treatment System Engineering
winlase31e3a (Course Outline) F1uaudalasussene
1. An Overview Wastewater Engineering 3
2. Hydraulic of Sewer 3
3. Design of wastewater collection and drainage system 3
4. Design of wastewater collection and drainage system 3
5. Criteria in selecting wastewater treatment processes 3
6. Criteria in selecting wastewater treatment processes 3
7. Design factors in wastewater treatment processes 3
8. Design factors in wastewater treatment processes 3
9. Design of screening chamber 3
10. Primary sedimentation tank 3
11. Final sedimentation tank 3
12. Design biological wastewater treatment processes 3
13. Design biological wastewater treatment processes 3
14. Design of Sludge treatment processes 3
15. Design of Sludge treatment processes 3
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Fadvnrendange

A1lAT951873Y (Course Outline)

1.
2.

3

0 oo N o

11.
12.
13.
14.
15.

Introduction and Background of Biochemical Operations
Stoichiometry and Kinetics of Biochemical operation
(Part 1)

Stoichiometry and Kinetics of Biochemical operation
(Part I1)

Modeling of Suspended Growth Reactors (Multiple
Microbial in a Single Continuous Stirred Tank)

Modeling of Suspended Growth Reactors (Multiple
Microbial Activities in Complex Systems)

Modeling of Attached Growth or Biofilms Reactors (Part [)
Modeling of Attached Growth or Biofilms Reactors (Part Ii)
Biological Inhibition Modeling (Part 1)
Biological Inhibition Modeling (Part 1)

. New Approaches of Biological Nutrient removal (Part I}

New Approaches of Biological Nutrient removal (Part 1)
Anaerobic Treatment (Part )

Anaerobic Treatment (Part II)

Application for Biolfims Rectors (Part 1)

Conclusion
T
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Faivnming nszuunsUrtmindsTugs

a o o

YDIYINTWIDINE T Advanced Wastewater Treatment Processes

1WATIsIEIVT (Course Outline) AMUIUTINUIUTTEY

1. Introduction to advanced water and wastewater treatment 3
process
Physicochemical treatment processes

Electrochemical processes

Advanced oxidation processes: Ozonation/UV-H202
Carbon adsorption

Wastewater reclamation and reuse

Term Project 1

lon exchange

v N oo RN

W W W W L W W

Membrane filtration process: Ultrafiltration/ Nanofiltration/
Reverse osmosis
10. Biological nitrogen removal

11. Biological phosphorus removal

12. Combined biological-physical treatment
13. Color removal

14, Term Project 2

15. Conclusion
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d =, v

YBIYINTEDINGY Wastewater Reclamation and Reuse

WIASe518397 (Course Outline)

L.

2
3
4
5

w o e N

11.

12.
13,
14,
15.

Introduction Sources of pollution & effect
Environmental law, effluent standard

Domestic Effluent standard, supervisor, EIA, EHIA
Environmental law, effluent standard

Management of wastewater treatment plant;
parameters

Water quality in stream
Classification of stream, stream standard
Mathematical model for water quality in stream partl

Mathematical model for water quality in stream part2

. Mike 11 model

Management of wastewater treatment plant; Control of
AS system, criterial format

Kinetic coefficients Evaluation of AS System
Kinetic coefficients Evaluation of AS System
Practice to control AS System

Practice to control Chemical System Calculation

Example

T
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Fohmnwdenge Air Pollution Control Engineering
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