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(Chemistry of Water and Wastewater)
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NMTAIUIIA N IHN AR TN AIuandon LAfTauna9ln qanaa
FAUNAATASIAT goANAFIaRSTaIaNARLATIATATTiaNAA LATNTA-LuE UFATEN
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Fundamental of environmental engineering calculations,  chemistry of aquatic

environment, mass balance, chemical kinetics, thermodynamics of chemical equilibrium,
equilibrium constants, acid-base chemistry, oxidation-reduction reactions,  particular
chemical characteristics of water and wastewater, sample collections and preservations,
water and wastewater analyses in laboratory, application of water quality data in

environmental engineering practices.

qAwEd lduazde 3 ( 2-3-6)
(Microorganisms in Water and Wastewater)
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WAd LHIRANANYAIDINANN 1981915 WAnnnuaziladaentin (auAngannfiln
Ruandannainininde neinssiuiesdfifin

Cell and its structure, biochemical processes in cells, principles of bacteriology,
catabolism and anabolism, microorganisms and classification of water borne microorganisms,
distribution of microorganisms in water, growth and control of microorganism population,
microbial water quality index, methods of collection and bacteriological examination of water
and wastewater, roles of enzymes related to stabilization of organic matter, biodegradation
of organic compounds, fundamental concepts of energy, food chain, productivity and limiting

factors, biota dynamics in wastewater treatment environment, laboratory analysis.
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Towufia nsasesa n5U5UMWIN nsinenie nseneznaunisansadl Tauenfiadu
LL@ZWﬁﬂﬂ@LN“E{H ANINEH NITUBUU ﬂq’iﬂ’iﬂ@LL’Z\lzﬂq’iﬂ’iﬂﬂﬁ’lﬁlLLN%LEd]ﬂﬂ‘i@\‘i ﬂq’i@]@l%NLLﬂt
RaETalgkil ﬂfmmﬂm?ﬁ'ﬁuﬁazq magide

Mass balance and reactor, criteria for process selection in water and wastewater
treatment, physical unit operation in water and wastewater treatment, gas transfer, flotation,
equalization, aeration, chemical precipitation, coagulation and flocculation, mixing,
sedimentation, filtration and membrane filtration, absorption and adsorption, ion exchange,

disinfection.

01210214 Adinenansilszynd binnArmnssnasuanden 3(3-0-6)
(Applied Mathematics in Environmental Engineering)

ANNTBIBUUT N BHUIAUS aynsuennias seideuiTnad19euny A5iAs
wAsdasianin sufeudsdulsznaudun: n1sUazyndl¥asnieiaantunisaiig
UWULFIRENARA NG

Principles of design, control, and maintenance of decentralized and onsite
wastewater treatment. Principles of decentralized and onsite wastewater treatment system
management in sustainable technology fields, Case studies.

01210311 Ufiintamnizmituaznazuaunis@msuarmnasauandes | 3(3-0-6)
(Unit Operations and Process for Environmental Engineering II)

NaNyaIEINITAATIZINTTUIUNNT indesUfnsoluun namaduuaziunoy
AeLiies n1staTaddens wiluazganan nazuannistitawuuWesnBianuas W TH
ADNTLIN ﬂqﬁﬁqTﬁLﬂuﬂ@q\‘i ‘5$UUﬂ’1‘§L§IUTG’]LLUULL‘H’JHZ\]@ELLZ\]&LUULW]Z?IW FRUNFFNGS
Faduazn1adiule nazuannsininadnd

Fundamental of process analysis, plug flow and continuously stirred tank reactors,
chemical and biological wastewater treatment, aerobic and anaerobic treatment processes,
neutralization, biological suspended-growth and attached growth systems, biochemical and

growth kinetics, sludge treatment processes.



01210312 N9EUAUIRAIATT 3(3-0-6)

(Building Sanitation)
ﬁug’mﬂmﬁwuqmﬁm@mmi ﬂg%mmm:‘mﬁﬂuﬁﬂﬁ’dﬁu RElRERIBIT
Weafiuszundieinyszln stundieinden sruusruteiinareine nstlasiusaRse
uazINgIsNEiIe nnseenuuuszuuiniminReuaznn i Tyaned e AN

L?]I?_ICJ

Basic of building sanitations, law and regulation, design of cold water supply
system, hot water supply system, soil, waste and vent pipe system, fire protection system
and site drainage, design of wastewater treatment and solid waste management for

individual building.

01210313 ﬂ’ﬁ@ﬂﬂLLUU‘J‘%UUViﬂ‘ﬁZUWT&Iﬁ"ILﬁELLf\Izﬂ’l’iZ;IUli,’] 3(2-3-06)

(Design of Sewerage and Pumping System)
ﬁmﬁyugm 01209211

m‘m@ﬂLLUUMmm%?m:uwimwwﬁfuﬁﬂ maﬁa:mmﬁ%mmﬁq(’fumﬁ
SHNLUL NMIDBNUULSZULIILIININAY Wazazuneims douiasnauseessunsyunemin
ﬂﬁ’iﬂﬂﬂLLUU‘i&UU’éﬂUi"lLﬁﬂ

Design of hydraulics in sewerage system, estimation of design water quantity,
design of wastewater collection and stormwater drainage system, components of drainage

system, design of wastewater pumping system.

01210314 UfiiRnsAmnasndunien 3(1-6-5)
(Environmental Engineering Laboratory)
AN9ANEANTYLANNNSANAZNEY N1INTBY NNTANAZNERFILENTIAS N37nEe
Tsafnnae Nszuaums Tiiasndenisdaninunsssnlpenisimssimaas
RN
The study of coagulation, filtration, chemical precipitation, chlorination, biological

treatment processes by analysis in laboratory.



01210321 NNW‘]&I‘V]’]\?@’]ﬂ’]ﬁLL@ﬁﬂ’]‘jﬂQUﬂN 3(3-0-6)

01210322

(Air Pollution and Control)
o v o A A > aa A

NANNTN 73] LLﬂmﬁﬂLL@::'m,}mﬂ‘wLﬂﬂ@’mm‘jl,mf‘wu ATUANUANIANYDINTT
HANHEINIA NATIHAD N IWULATAIWIAREN N1TUNINTTALIBINAETT NNaLALAIDEN
LaznN193AsId NMapauRRnIsUastnaasfiivenniauazuia mallanisaruannansy
NWBINA

Theory of combustion, exhaust gas and emission particle, chemical characteristics
of emission, effects to health and environment, dispersion of air pollutants, sampling and

analysis, control of particle emission and gas, control techniques of air pollution.

AAINTINVLZHANDY 3(3-0-6)
(Solid Waste Engineering)

Z‘:]/ﬂﬁsime%W"ltVl’W\‘]ﬂ’]EIﬂqWLLﬂxLﬂﬁﬂﬂﬂﬂﬂZHNN@ﬂﬁN%u N1IRBNLUUTSUUY
m‘jlfi‘uLL@:m‘mumMm@N@ﬂ m‘jﬂ@ﬂLL‘1_|‘1_|ﬂ‘j:mum‘jﬁ’]ﬁ’mmgmﬂﬂ RERERIBIT
nsfenaugnudngnfivaa navidnle nawndudn nessuaznisinagzyanes
nauNtE n1snAnufiadaninannapzyades

Physical and chemical characteristics of municipal solid waste, design of solid
waste collection and transportation system, design of solid waste treatment processes,
design of sanitary landfill, composting, incineration, solid waste reduction and recycling,

biogas production from solid waste.

01210331 A199ANITTLLLRILIAE DY 3(3-0-6)

(Environmental System Management)

flouafivAsuandenuazasseiussnidnmng eadng ngransuaziatimuadi
Wendeeunisdnnis Rewndex Sevsduacsil nsfsiuluaznisaldnenem
Lﬂii&lﬁﬁ@ﬂﬂﬂﬂﬁiﬂ%u@}@ldLlfmﬁﬂ}l FLUUMITANITRIUIAEBN NTATINRAATN 1T
Angnziieniasnanlaluniatasiuiamfuandon nsUssfiuauiRedu
Ruanden nAAIiagdngdan nadifnem

Environmental pollution problems and engineering ethics, organizations, laws and
reqgulations related to environmental management, indication and indices, enforcement and
economic aspects of environmental control, environmental management system, monitoring,
analysis for decision making in environmental problem protection, environmental risk

assessment, life cycle analysis, case study.



01210332  yawdaunileyaranduideans 3(3-0-6)
(Intellectual Property for Engineer)
mwﬁlﬁmﬁuﬁmw%’wéﬁum@ﬁmmﬂ Uszinnaemsnafuntatieyeyn nnsly
Usglsmiangmiieyadnatinafianisidauazniawidisd nslimuAnnges
WwasdayauarN1TRUAN ATTIFANED
Introduction of intellectual property, types of intellectual property, the use of the
patent information for research and commerce, protection, resources and searching

techniques, case study.

01210333 ﬂ’]‘iﬂ‘ﬁzﬂqﬂﬁ?“gﬁﬂﬂmﬁﬂWI@‘?LL@:"K@WﬁLL’J‘ﬁHﬁﬂQﬂ‘i‘iN@l’\iLL’mf\iﬂN 3 (2-3-6)
(Computer Application and Software in Environmental Engineering)
ADHANABSIBI A IHIDIRENNTIATIZINIAAINTTNRIIAREH WULSIA8INTS
FANNTU LULFIRBINITTANITUALNNTATUANNARENDINIA LLLSIRBIN AW 173
Uszgndl¥ranfamaiuazranfunfifienisirasiiignimidmnsafuandas
Computational aids in environmental engineering analysis,
water management modeling, air pollution management and control modeling, groundwater
modeling, applications of computer and software to analyze problems in environmental

engineering.

01210399  N1FANI 1

(Internship)

nsinetuaEAAranssnAanden uanuUlsEnaUNISenTY Hiaeau
A3y e msgia e wie sauAnen Ineflszezoaniudmanbidiennd 240
#alue wazldfianndn 30 Fuvinnng alilFUszaunianiannnis UGiReui (a3
NDUNNNY

Internship for environmental engineering in private enterprises, government
agencies, government entreprises or academic places at least 240 hours and at least 30

workdays in order to get experiences from the assignment.



01210411

01210412

N1FRANLUUNINAFINTIHUS2UN 3(2-3-6)

(Water Supply Engineering Design)
Amisgme 01210213

mm@m@mmwﬁﬁﬁlﬁm%m wafnlunsEen ﬂﬁ:mum‘su%’uﬁqa@mmwfﬁ
MEBNILUSTIUANALNNAY nMssanuuufinan daEanguadi dnnaznem dangee
ﬁzuu%i’WL%@T‘iﬂﬁ"Jﬂﬁﬂ’ﬂ%% ﬂ’l‘i@@ﬂLLUU‘ﬁ%UU"ﬁﬂﬁqﬂ‘izﬂq ﬂ’l‘i@@ﬂLLUU‘iZUUﬁ’IT‘Qﬁ

Water quality standards, concepts for selection of water treatment processes,
design of raw water conveyance systems, design of mixing tanks, flocculation tanks,
sedimentation tanks, filtration tanks, chlorination systems, design of water distribution

systems, design of utility system.

ﬂ’ﬁ’ﬂ‘ﬂﬂLLUUWNaﬂfm‘i‘ﬁNﬁ’lLﬁﬂ
(Wastewater Engineering Design) 3(2-3-6)
mmgmﬂmmwiﬂﬁd ﬁﬂiﬂmwmﬁ%ﬁmmme@hm AN N9 ADN
SEUUTTANRY N19EBNULLTTULLENAIEATUNTI SIANAZNDN SURNEINIA TEUL
ThiprdsiuRBIRzneugAuEd sruuteRnenne sruutitaidunudinas
FaNW TTUUUBRY SELULHWENAAE NN
Effluent standards; characteristics of wastewater from different sources; criteria for
selection of wastewater treatment system; design of screening, sedimentation tank, aeration
tank, activated sludge process, aerated lagoon, trickling filter, waste stabilization pond,

rotating biological contactor.

01210413 ﬂ"l‘i@ﬂﬂLLU‘LI‘iﬁ.I‘LIT‘LN"IIﬁWJﬂ‘i‘EN?II'Q WINADN 3(2-3-6)

(Design of Environmental Engineering System)

nseenuuuszuU i tunisindeeeds Tassaderpun3niainnings gunsed
LasAEDIdNINa INMstTReeade rnniawaesdie JaruauazaneaBunneee
panuuusuUineedy n19Usenugan navinlasssussuuTuas@emngsy Tu
MegUfjiRn1g

Design of electrical system in treatment facilities, reinforced concrete work,
instrument and mechanical machine in treatment facilities, instrumentation, regulations and
details of  acilities design, cost estimation, project in environmental engineering system in

laboratory.



01210414 m‘sﬂﬁﬁmﬁ%ﬁmmumzmﬂLLUUﬂ@j@JLLmﬁmﬁ/ﬂﬁ 3(3-0-6)

(Decentralized and Onsite Wastewater Treatment)
AU 01210213

MANNNTBDNULY ATUAN UATTNI3NEMIBINIstnT AL AsLIUNSEA LN g
uazAnduil ndnnsdnnissruuintmidsLunszatEuULngauaRafuATemg
walladuuudsdn nsdifne

Principles of design, control, and maintenance of decentralized and onsite
wastewater treatment. Principles of decentralized and onsite wastewater treatment system

management in sustainable technology fields, Case studies.

01210421  AAINTINIBIALDUATTE 3(2-3-6)
(Hazardous Waste Engineering)

FALAZANE ULANIZYBI2B9AEENAT1Y A19LAUSNEIULATA1TIRES N9
AEUAUBIRNEN NMHNuasdateAy AuANEanTUTAnANNIRBIBIF N0 179
@@ﬂLL‘LI‘uLme‘u@m:uuﬂﬂﬁmmx‘imﬂmwLm:mﬁ AsUsuEdigsuazn1svinftieonuds ns
wddn nrarndadaanisilenay n1sdanseendeUdouansindunseR uay
UIRN19n1aiANIn Nuesasd nstlsndufirnnsniaiaansintn uaznisiong
mqmﬁﬂmﬁﬂuﬁiﬁﬁu Types and characteristics of
hazardous wastes, storage and transportation, emergency response, laws and regulations,
toxicology and quantitative risk assessment, design and operation of physical and chemical
treatment processes, stabilization and solidification, incineration, landfill, radioactive waste
management, and waste extraction, experiments on Darcy’s law, assessment of

groundwater flow direction, and subsurface contaminant transport.

01210422 Nﬂﬁwqmmwﬂ‘s‘mLmzmwﬂﬂﬂmﬁﬁ 3(3-0-6)
(Industrial Pollution and Safety)
ﬂ‘m_lQum‘jwﬁmmqmmwmiuﬂﬁﬂLLmzﬁ/ﬂwmszWmmﬁ%ﬁﬂ yninans
VI"N’QGIN"I‘VTﬂ‘i‘iﬂ HIITTH ﬂmﬂWWﬂ"lﬂ’]ﬂLLZ\]Zﬁ"I‘ﬁQ@’TﬂT’iN’Mﬂq@]Z\T’W]ﬂ‘i‘i}l wﬁ’ﬂmmm’éiu
ﬂﬁ‘jﬂﬂﬂLLUU‘jSZUUﬂ’J‘U@NN@WE%’N&’]LL@:@WWW N199ANITATTNH UATIDIALDUATTE
sruuthiidsdwsulsaugaamngan anulssadelugpamngsy nadiAnem
Production processes of major industries and their wastewater characteristics,
industrial pollution problems, air quality and industrial effluent standards, design criteria for
water and air pollution control system, toxic substance and hazardous waste management,

wastewater treatment processes for industries, safety in industry, case study.



01210423

01210431

01210432

m‘mfm@&lL?ﬁm‘mmmmzm‘jﬁuﬂmﬁ@u 3(3-0-6)
(Noise and Vibration Control)

Wq(?m‘.i‘smmm‘%mﬁm AT DI BUATN NN ALITUNINULAZNNS
Aurzifion nanaznuraddg SunIULAzNIAanITiodaNELALRILIAREN NrHE
uaztianmuAveenITATLANEINTINIULAT I TANEaY M TETanduIRssuazinaneriv
WEN

Behavior of acoustic waves, instrumentation and criteria in measurement of noise
and vibration, impact of noise and vibration on human and environment, laws and regulations
for control of noise and vibration, use of adsorption materials and barriers.

N9 AUHANTINLAIUIAE DN 3(3-0-6)
(Environmental Impact Assessment)

LLu"m’NTuﬂq‘iﬁ‘iszluNZ\]ﬂ‘ﬁﬁVIUVI’NﬁIGLL’]G"I’E\]I@N WWQﬁQﬂNLL@zVHQZ@ﬂWW %HWEJH
TunSANHIUATAATIIANANTENUNNAIUIREEN NIAIANLAZTNIGINTN HIRSNT T
NITAANANTENULALNITAAAIHATIFIN  NTCHANST

Guidelines for environmental impact assessment, social impact assessment
and health impact assessment, processes in environmental, social and health study

and impact assessment, mitigation measures and monitoring programs, case study.

ﬂq’i’%/@]ﬂ’]‘iﬂmﬂq‘if\lﬁ'? 3(3-0-6)
(Water Quality Management)
Nmmmﬁﬁzm;ﬂfqL?m@imzuuﬁwﬂﬁwmmaﬁqLL@z@mﬂqwfq ANTHANAUS
sydnamnwasindunaiuslanifisn naineimisnisundessasslas
DIAHULUIIRBIATIAANEAT LLuqﬁmTuﬂqﬁfsﬂqLqumquLmzév“mmﬁ@mmwﬁq N9
AURUNNSTANIEADININI D AR AN Tl
Effect of wastewater disposal on aquatic ecosystem and water quality, relation
between water quality and land uses, prediction of pollutants dispersion by using by
mathematical models, concepts of water quality control and management, water quality

management by using on optimization method.



01210433

01210434

01210435

AFAINTINRIFENYN 3(3-0-6)
(Ecological Engineering)

MANNNTAAINTIHAFANN IHNNTTANITHARERIINEEN TTULTIALRLNUAS
T nsdnaesszuunmRan siniaresdswazniaig siavaseadsfiiniaFlns
NANNITAAINTINTFANYT TeUUUNIRIIRELLIUTTINYR

Principle of ecological engineering for environmental pollution management,
terrestrial and aquatic ecosystems, artificial ecosystems for waste treatment and
remediation, types of treatable wastes by ecological engineering, natural waste treatment

systems.

nnstpsiunafiy 3(3-0-6)
(Pollution Prevention)

ngrsnsuaziiefsAuiAsturnuRugeamnasy wiavnslunisaniEunomes
GFelimdatieniiqn naihassRendunn e lumiduaznnstio niadazgnd
wialulaBazenn N13AAT12RNesTRRYedas NSUSHRUNARBULINNSLASHAERS
229N BT UNARY

Laws and regulations regarding industrial wastes, approaches for waste
minimization, waste recycling and reuse, clean technology application, materials life cycle

assessment, evaluation of economic benefit from pollution prevention.

Mt AuLazin TR 3(3-0-6)
(Soil and Groundwater Remediation)

AnunanizuazantRresiuLazin R 9AuvEd uau widsinfanaRs s
uaztinlifu nguane uazdatAuAadunistudeusnuasinlifiu nisdinsieaoy
Aufitutian nsindnatng Arsrzidhatng A8nisiuyuoutuuasuenudnoiaiiansiu
NFHANET

Characteristics and properties of soil and groundwater, soil microorganism, sources
of pollution in soil and groundwater, laws and regulations regarding soil and groundwater
contamination, contaminated site investigation, sampling, sample analysis, in situ and ex situ

remedial methods, soil chemistry, case study.



01210436

01210437

01210438

‘fiﬂfm‘s‘jmgmmwﬁ\mfmﬁﬂu 3(3-0-6)
(Environmental Health Engineering)

NANAFINTINGUNINAIUINEDH FHTIALDT U fERuanden luTvine
mmg'mﬂm?}qufmﬁmLmzq"amwummmﬁmmi ﬂ’ﬁﬂ‘mﬁuwm‘szwumaqﬂmw
ﬂﬁiﬁi:ﬁLﬁuﬂ’NNLﬁI?NV]’NZ\;I"ﬂﬂ"IW msUszgndlEnandrnssniunisUntioaganin
aIQLL’]WZ'\lI@N W’NNU@@ﬂﬁﬁlLLZ‘\I%ﬂ’I’iW@U’N%@Gﬂ’WzgﬂLau

Principles of environmental health engineering, community and occupational
environments, environmental health standards and requirements, health impact assessment,
health risk assessment, application of engineering principle in environmental health

protection, safety and emergency response.

nsdanisanalasnsielugasmngss 3(3-0-6)
(Industrial Safety Management)

nafisgUAmauaraunse ugaamngan ngul nsinszRamueseiifime
mastasiunisifingifme ugaannssn nannsuEnsanulasnsis 81msgIuaaw
Uaansie
NNAANINTTH m‘au%mﬂ‘ﬁ@mu@um'ﬁqu@mﬁmmﬂﬂqﬁﬁm@ ATTIUNE 119
apnuULBANUsBASY NadifneT

Hazard and accidental occurrences in industry, theory, accident cause analysis,
accident occurrence prevention in industry, principle of safety management, industrial safety
standards, management to control loss due to accidents, planning and design for safety,

case study.

AN9BBNUULTLULNTHINAUNA TH sl 3(3-0-6)
(Recycling System Design)

VANV WNNRATAATIBI MRUATWANAATEAS WHIAIHAALAZNIFINITHIZE
Renduan B JeftadauartsclamizasnisindunnFva nsdifnen

Principle of fluid mechanics and thermodynamics, concept and criteria of waste

recycling, advantages - disadvantages and benefit of recycling, case study.



01210439 Lﬂ“ﬁmﬁ@m‘m‘%mi@’mm‘jﬁdLLme”mNLLuuu”‘jimm‘j 3(3-0-6)

(Integrated Environmental Management Tool)

ATNTINYBINITUENITIANITRINIAREN UWHIRAMANNINNITLENITIANTS
Ruanden irdasdaysanmamisasandan nalnnisimufiazein nsanuuuiBy
frasugia waluladaratnuazsasinnefininen anudinsuarnsdenly
aasflan1suBm AN INRIwInAe

Overview of environmental management, main concept of environmental
management, integration of environmental equipment, clean development mechanism, eco-
design, clean technology and ecological footprints, relationship and the use of environmental

management tools.

01210490  @nfiafnun 6
(Co-operative Education)
n1sufiasnluaaulaznounisludnuueninaudansie welila
Uszaunsoiannnis Ui R Fuseumne
On the job training as a temporary employee in order to get experiences from
the assignment for environmental engineering.
01210495 NIFPRENNTIATIIAAINTINRIUINEDH 1(0-3-2)
(Environmental Engineering Project Preparation)
AaRnEATL AT I ARNTINRIIARDN N1TATINBNETT NSAFEL
oegiu nainanedisiane Taswnidanssnfungen
Study on environmental engineering project, literature review, preliminary testing,

presentation of environmental engineering project proposal.

01210496 L‘%QQLQW"IZVI’Naﬂ’]ﬂ‘E‘iN’?NLL’JW%@N 1-3
(Selected Topics in Environmental Engineering)
Baamnznadranssssunden uazduUSnyaes saedesldnilusas
AIANIFANEN
Selected topics in environmental engineering at the bachelor’s degree level. Topics

are subject to change each semester.



01210497  ANHUN 1
(Seminar)
nsinauaLaraflseiadeiinanlandaansandanden uszdulUsyanes
Presentation and discussion on current interesting topics in environmental

engineering at the bachelor’s degree level.

01210498  tleyninLerd 1-3
(Special Problems)
nIRNENEWATIMIRFINTINRIWIAEEN STAUBnnea warBuBEeadaiv
TIENTK
Study and research in environmental engineering at the bachelor’s degree level

and compile into a written report.

01210499 Tﬂ‘jx‘ix‘ﬂuaﬂflﬂ‘ﬁ}iﬁlx‘umﬂﬁﬂﬂ 2(0-6-3)
(Environmental Engineering Project)
Tﬂ'ﬁwmﬁﬂmu%mﬁmmw?ﬁmeﬁfﬂu

Interesting projects in environmental engineering.
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