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Cell and its structure, principles of bacteriology, methods of collection and
bacteriological examination of water and wastewater, actions of enzymes as
related to stabilization of organic matter, biodegradation of organic compounds,
fundamental concepts related to energy, food chain, productivity and limiting

factors, basic concept of ecology, biota dynamics in wastewater treatment

environments

2.307203 Environmental Chemistry
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Chemical and physical characteristics of water and wastewater, methods for
determination and application of data to environmental engineering practice,
sample collection and preservation, laboratory analysis of water, determinations

of solids, DO, BOD, COD, nitrogen, and phosphorus
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3.307204 Principle of Hydraulic and

Hydrologic Engineering

nsdsegnandnnisvesvetiua nmslualuniaindn nslnssdszuuse use
nszunnih edpsguiiuaziaiuth Ypdnsvenir gnnimendesiu thelu mssemeuay
nsAeTh mig_jﬁg‘mssuadifﬁaauuasmi%u dwin dhlgaudesdusaznisanazneu
Tumah

Application of fluid mechanics, open channel flow, pipe system analysis,
water hammer and surge tank, turbine and pump, water cycle, introduction to

hydrology, precipitation, evaporation and transpiration, losses in surface water and

infiltration, streamflow, elementary of groundwater and sediment in flow channel

4.307211 Noise and Vibration

Control
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Principles of sound waves, instrumentation, measurement, impact of noise
and vibration on human health and environment, laws and regulations, use of

acoustic materials and barriers

5.307221 Environmental Unit

Operations
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Fundamentals of physical and chemical unit operations and processes in
water and wastewater treatment, mixing, sedimentation, flotation, filtration,
equalization, aeration and mass transfer, pH adjustment, adsorption, ion exchange,

disinfection
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6.307231 Solid Waste Engineering
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Generation and characteristics of municipal solid wastes, handling at source,
collection, transfer and transport, processing and transformation, sanitary landfill,

composting, leachate treatment

7.307312 Air Pollution Control
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Types of air pollutants and sources, effects on health and environment,
meteorological transport, principles of particulate and gaseous pollutant control,

sampling and analysis methods, laws and regulations

8.307322 Biological Unit Processes
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Fundamentals of biological unit processes in wastewater treatment, process
analysis, plug flow and continuous stirred tank reactors, reactor engineering,
kinetics of biochemical system, modeling of biological reactor, biological
suspended-growth and attached-growth treatment systems, control parameters

for biological treatment, F/M ratio, SRT, SVI
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9.307332 Hazardous waste

engineering
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Types and characteristics; environmental legislation; risk assessment and
management; handling and transportation; sources, impacts on environment;
chemical, biological, thermal, stabilization/solidification treatment and final disposal

method, related laws and regulations

n3AT1endayn (Problem Analysis)
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1. 307204 Principle of Hydraulic and
Hydrologic Engineering
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Application of fluid mechanics, open channel flow, pipe system analysis, water
hammer and surge tank, turbine and pump, water cycle, introduction to hydrology,
precipitation, evaporation and transpiration, losses in surface water and infiltration,

streamflow, elementary of groundwater and sediment in flow channel

2. 307221 Environmental Unit

Operations

ﬁug?u‘ﬂﬁ]ﬂﬂ'ﬁﬁ']LQUﬂWiLQ‘W']gWU"JEJLL@Sﬂi%‘U'ﬂuﬂ'ﬁ‘Vﬂﬂﬂ’WEJﬂ'TWLLa%LﬂmUﬂﬂiﬂ']ﬁlﬂﬁ”l
waziuds nsmu mssnagnau mavilviaes manses msuSuliiauna madineneuag
MINBIE NTUTUNLEY mirﬂmamﬁa ﬂ'ﬁLLaﬂLUéEJug’e]E]u ﬂ’]iﬂi’]L%@Iiﬂ

Fundamentals of physical and chemical unit operations and processes in

water and wastewater treatment, mixing, sedimentation, flotation, filtration,
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equalization, aeration and mass transfer, pH adjustment, adsorption, ion exchange,

disinfection

3. 307231 Solid Waste Engineering

and Management

sHARLATANYAIL YR EYLTY MIIRn1sTUMAsTLEn MsLAUTIUTIN MY
douazauds Masuiiunisuaznisulssy mskenauvey nansinase nistidathee
VY
Generation and characteristics of municipal solid wastes, handling at source,
collection, transfer and transport, processing and transformation, sanitary landfill,

composting, leachate treatment

4. 307322 Biological Unit Processes

ﬁugmﬂuaqﬂizmumiLa‘wwwﬁwmﬁ%umwiumsﬂ’]ﬁ’mﬁwL?lslmﬁmswﬁ
nszuauns deufRseuuuUdninauarniunaudeiiles dmnssudiiten saumans
Y9358 ULTNAN JunaresislJisenegiingn seuutnianaiing uuiyIuaoy
wazuuudaanans Yadearuaulun1sindnmna@ainen dnsiau F/M SRT SVI

Fundamentals of biological unit processes in wastewater treatment, process
analysis, plug flow and continuous stirred tank reactors, reactor engineering,
kinetics of biochemical system, modeling of biological reactor, biological
suspended-growth and attached-growth treatment systems, control parameters

for biological treatment, F/M ratio, SRT, SVI

5. 307323 Water Supply Engineering

ANUEAYVDIUAZUNANIAU NTUTZEIUANMUABINITUT AMNINLAENINTFIUN
HafukaziiuInta nszuIunsiidain MsdteniAwaznstafing lawenguadu
waznaengaty MsRNALNaY N1INTBIANTULTBlIA NsuANLURYUSeOU LWNIUTY

ngvEnguartatIRuneIves
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Importance of water and sources of raw water, water demand estimation,
surface and groundwater quality and standards, water treatment processes:
aeration and gas stripping, coagulation and flocculation, sedimentation, filtration

and disinfection, ion exchange, membrane, related laws and regulations

6. 307324 Wastewater Treatment

Engineering

anwaugdLdy 119351U N15UITRNaNIEn N el B nsUndnnas e
gdnd N13ATAEINBIMITNNTIN N
Wastewater characteristics, effluent standards, physical chemical and biological

treatment, sludge treatment and disposal, biological nutrient removal

7. 307342 Building Sanitation

ﬁugmazwqmﬁma’tummi ngvinewaz ey seuuvieUszln svuuvitfeu
svuurieszetlalasn thide uaverne syuusium@s ssuuUsTUEdy syuutn
Weouarnsinnsvezlueang

Fundamentals of building sanitation, laws and regulations, cold water supply
system, hot water supply system, soil, waste and vent pipe systems, fire protection
system, site drainage, wastewater treatment and solid waste management for

individual building

8. 307343 Environmental Impact

Assessment

LUIAALAZUNANNITNITUTLHUNANTENU NNSUTZHUNSNEININIAIPAIN NINYINT
maAIngl AuAnsidusslovivesuyduasaunndin n1stesiukaznisinnig
AANANIZNU LNUNITAARINATIAEDU miﬁa'qui'qmaasqmu

Concepts and methodology of impact assessment, assessments of physical
resources, ecological resources, human use values and quality of life values,

prevention and mitigation measures, monitoring plan, public participation
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9. 307344 Environmental System
Modeling

Usingnisainsindeudneremaas nsunsngzane Maiadeuiienzneu sEuy
nMunavanysel ssuulneanuiy seuuuninszay aaumansvesujisen lunaauna
MAAL AUNTANASNIR @UNTT Street-Phelps N15TALUINTEVRUEY DaNTlauAzanY
ihluwshiuazdinusith gnsfledu asdunidieiiduivlunifiofu msvudeudils
fu nsdsuuUasanimenniauaglumanisivaiou luinandesansuen

Pollutant transport phenomena:  diffusion, sedimentation transport,
completely mixed systems, plug- flow systems, dispersive systems, reaction
kinetics, equilibrium chemical modeling, mass balance equation, Street-Phelps
equation, waste load allocations, dissolved oxygen in rivers and estuaries,
eutrophication, toxic organic chemicals in surface water, groundwater

contamination, climate change and circulation models, carbon box model

10.307413 Design of Air Pollution

Control System

UssLamiazunasinuiaasuafivluenia ngraneuazinsgiuiiedtes ndnns
LLaZﬂ’]i@@ﬂLL‘U‘U‘VI‘LJI’]EJﬂ’J‘UﬂZLIlIaﬂ’l’w@’mﬂﬂ‘ﬁ‘lﬂumﬂgﬂﬂﬂLLﬁ%ﬁ']"?J NTAUTTUULAE
Y1395

Types and sources of air pollutant, related laws and regulations, principles
and design of air pollution control units for particulate and gases, operation and

maintenance

N159BNWUL/MNAIUIMIANBUYaIUYM
(Design/Development of Solutions)
- @usaNuIA M UTs U MIMITIAINTIUT

FULOU LATDDNLUUIZUY TUITU WIDNTTUIUNT

1. 307323 Water Supply

Engineering

ANUAAYVDIUIALUMANIAU NMTUTZEIUATUABINITUT ANAMNKAZIIATFILIN
HafukaziiuInta nszuIunsiitain MsitenAwaznstafing lawenguadu
waznaengaty NsRAALNaY N1INTBIANTULTBLIA NsuANLURYUSeRU LWNIUTY

noranewaztedIAuNeITod
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puAMUINTURaZNEEYN FUTaNINTUINIPU

a51300gY ANNUARANY JRIUSTIH AN WAy

AdInaeu

Importance of water and sources of raw water, water demand estimation,
surface and groundwater quality and standards, water treatment processes:
aeration and gas stripping, coagulation and flocculation, sedimentation, filtration

and disinfection, ion exchange, membrane, related laws and regulations

2. 307324 Wastewater Treatment

Engineering

anwaugdLdy 119351U N15UITRNaNIEn N el B nsUndnnas e
gdnd N13ATAEINBIMITNNTIN N
Wastewater characteristics, effluent standards, physical chemical and biological

treatment, sludge treatment and disposal, biological nutrient removal

3. 307342 Building Sanitation

ﬁugmazwqmﬁma’tummi ngvinewaz ey seuuvieUszln svuuvitfeu
svuurioszetlalasn thide uaverme syuuiumas ssuustuieiey syuuthdath
Weouarnsinnsvezlueang

Fundamentals of building sanitation, laws and regulations, cold water supply
system, hot water supply system, soil, waste and vent pipe systems, fire protection
system, site drainage, wastewater treatment and solid waste management for

individual building

4. 307413 Design of Air Pollution

Control System

Uszivuazuviasiniamsuaivluennia ngrneuaganasguilieades ndnnns
LLa%ﬂ']i’e]’e]ﬂLL‘U‘UWL!I’]EJﬂ’JUF‘]JJiJaﬂ”I’J%@’]ﬂWﬂﬁLﬂu@ﬂgﬂ’]ﬂuﬁ%ﬁ’]sﬂ NNTLAUTETUULAE
U5ea3nw

Types and sources of air pollutant, related laws and regulations, principles
and design of air pollution control units for particulate and gases, operation and

maintenance
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Autannas Washington Accord
4 | msduAu (Investigation) 1. 307492 Seminar Fua TAseet wariaue AN AmNsuAwIndey
- mmiaﬁ%ﬁumﬁuﬁuLﬁamﬁmaumaﬂﬂmmmﬂ Researching, analyzing, and presentation of environmental engineering papers
ennssuiidudeu TagldmnuiannuisouasdBns | 2. 307493 Environmental AnwlassouiihaulelusiAmnssudanndennglinisquareserasdiuinm
3 5909 MIVBAWUUNITNARDY MITATIEI Uae Engineering Project Anwmquiiiieates diaueanufimivesnisdiiuny davisuidulassny ns
nswlanumangvesdeya miduasendeya WAULAULTILIY
Lﬁ@lﬁlﬁwaajﬂﬁﬁaaaw Study of interesting project of environmental engineering under supervisor
instruction, study related theory, progress presentation, project report preparation,
oral presentation.
5 | msldin3aafieiuaiie (Modern Tool Usage) 1. 307102 Biology for \waduarlaseadng ndnnsvesuuadiBedinet Fanmsifivuasasiaiauuaiitevesi

- @11150@519 WEenlY WwATAIS nSnens way 19
A5 9dlpVIUALINNIIAINTSUWALNALULAE dNSEUmNA
SUDINITNYINTA! NTVIRUUITIADIVDITUNIG

Amnssuigugdouiiinlafistainninvewniodionisg

Environmental Engineering

wazinde Aanssumeneuludlunisaduaiesninudansdunis nistesaauansdursd
RECPRYIER LLmﬁmﬁugmmawé’mu algaIms AnuaINisatunisnannazlade
10 waRaiuguneinaine) wathvesddinluanmundeuvesnistniide
Cell and its structure, principles of bacteriology, methods of collection and
bacteriological examination of water and wastewater, actions of enzymes as
related to stabilization of organic matter, biodegradation of organic compounds,
fundamental concepts related to energy, food chain, productivity and limiting

factors, basic concept of ecology, biota dynamics in wastewater treatment

environments

2. 307203 Environmental Chemistry

anwaugmaaiiLazniga nveslazide Bn1InTIvdeUkarn1sUTEYNATeYa
mMAMmNssudInden nsukazinwfieg1 UURN15N15IAIIZRIN NIveaLds

fla Ulod Tlad lulnsiau wasvleanasa
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Chemical and physical characteristics of water and wastewater, methods for
determination and application of data to environmental engineering practice,
sample collection and preservation, laboratory analysis of water, determinations

of solids, DO, BOD, COD, nitrogen, and phosphorus

3. 307344 Environmental System
Modeling

‘Ui']ﬂi]ﬂ’l‘iajﬂﬁimalaugﬂmmﬁﬂaﬁﬂi ASUNINTZINY ﬂ”l'iLﬂalaug’]‘c’JmsﬂEJu 38U
nunaNauysal seuulvaniuiy seuuunsnsEaty aaumansvesujisen lunaauna
MAAL AUNTANAANIR @UN1T Street-Phelps MTALUINTEVBUHY DaNTlauAzaNY
hluwiusgunuith glnsiiadu amsdunidieiidufiviuihiofu mavudoudils
AU ﬂ’]iLIJSEJ‘LJLLUﬁ\‘Iﬁﬂ’]W@’]ﬂ’]ﬂLLa%IllLﬂaﬂ’ﬁl‘ﬁaL%EJ‘L! lumanasspnsuay

Pollutant transport phenomena:  diffusion, sedimentation transport,
completely mixed systems, plug- flow systems, dispersive systems, reaction
kinetics, equilibrium chemical modeling, mass balance equation, Street-Phelps
equation, waste load allocations, dissolved oxygen in rivers and estuaries,
eutrophication, toxic organic chemicals in surface water, groundwater

contamination, climate change and circulation models, carbon box model

4. 307425 Wastewater Treatment
System Start-up and Operation

MsuRLsTUURRzmUANszuUU AU LdY nMstuiiniauasidisy i ms
UFuugessuy
Wastewater treatment system start-up and operation, water quality record

and monitoring, system improvement
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5. 307493 Environmental Anwilasanuihadlalusuimnssudanedennielinisguareseraseiuinm
Engineering Project Anwmguiiieades diauennuivihvesnisdiiue oz Uianlasany ms
WAULAUDT I8
Study of interesting project of environmental engineering under supervisor
instruction, study related theory, progress presentation, project report preparation,
oral presentation.
6. 307391 Training in Ansufvaniulsgnounisluamesimnssudsndoutuantu ssdnsvesds
Environmental Engineering vastonau litesnin 270 . Lﬁaﬁwmmmimﬁsmmmasﬁﬂwﬁlﬁm%qmaﬁ’m
Arnssudundo
Training in environmental engineering field in either private sectors or
governmental institutions at least 270 hours in order to gain both academic and
experience in environmental engineering related field
7. 307494 Co-Operative Education UftRnuaniafnwduidmnssudanndonluaniulsznoumsludnuagniinau
in Environmental Engineering fansm dielildusraunisaianmsluufiRnuilddusoumng
On the job training as a temporary employee in order to get experiences from
the assignment for environmental engineering
6 AAnsuazasan (The Engineer and Society) 1. 307343 Environmental Impact LUIAALAERANN1TNITUTZILUNANTZNU NMSUTZLUNTNEINTNNNIPATN NTNINT

- gsaldvgiarHaINa NN ILarANINLATY

1UsHIUUTEAULATNANTENUANSS N9den T30

Assessment

meilnaing auAnsiduselorivesyuduasnunndin nsdestukaznisinnis

AANANTENU UNUNTANMINATIVEDY NTHAIUTINVRIYUYY
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Wil AUUaoniy NQVENY wasTMUEIIUT

WeiuiunsUfURvInIanssy

Concepts and methodology of impact assessment, assessments of physical
resources, ecolosgical resources, human use values and quality of life values,

prevention and mitigation measures, monitoring plan, public participation

. 307391 Training in Environmental

Engineering

AnsuvaniulsznounisluamssuAmnssudsunadeufuanty ssdnsvesiy
ielenvu Lideunin 270 wu. Lﬁaﬁwmmmimﬁsmmmasﬁﬂwﬁlﬁm%qmaﬁ’m
Arnssudundon

Training in environmental engineering field in either private sectors or
governmental institutions at least 270 hours in order to gain both academic and

experience in environmental engineering related field

. 307494 Co-Operative Education

in Environmental Engineering

UfuRnuaniafinwanimnssudsndenluaniulssneunisludnuaue ninau
A5 WislulaussaunisalannisiuujuRauilasuteumng
On the job training as a temporary employee in order to get experiences from

the assignment for environmental engineering

Aeuandounazaudsdiu (Environment and
Sustainability)

- @ansanlanansznuresRne Uty niaunig
Srmnssulundunvesdinuuazacindey uay
mmmmmmmimsmmaﬁ’%ﬂumaqmsﬁwmﬁ

gagu

. 307241 Environmental

Management System

wnAnsyuvAsnadonkarUstidulunisdanisuaznisdrdiuninuddey nstmun
UIATFIURALLN N delavenuardyd syuvaIsauma 03603 N1sAilunisuay
Lﬂwgmamﬂumiﬂwﬂumﬂ%ﬁLLamﬁau wnsgiulateals n1sfna1unsI9@RY N3
deafunanny swidueairswgiagnisiannidaiu sulseneusmeinsugiadinm
WiTYgRavEUEY Lazlasugiadilen

Concepts of environmental system and management issues and priorities, standards
and criteria setting, indication and indices, information systems, organization,

enforcement and economic aspects of environmental control, ISO, monitoring, pollution

duit 2 - wih 13
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prevention. Further, BCG model for sustainable growth is included, bioeconomy, circular
economy and green economy. Further, BCG model for sustainable growth is included;

bioeconomy, circular economy and green economy

. 307343 Environmental Impact

Assessment

LUIAALAZUANNITNITUTLLIUNANTENU NISUTEEUNSNEINTNIAILAIN NINYINT
mataAingl AuAnsidusslovivesuyudiazaunndia n1stesiukaznisinnig
AANANTENU LNUNITAARINATIAEDUY miﬁdaui’amawgmu

Concepts and methodology of impact assessment, assessments of physical
resources, ecological resources, human use values and quality of life values,

prevention and mitigation measures, monitoring plan, public participation

. 307391 Training in Environmental

Engineering

Ansufvaniudsgnounisluamesuimnssudsndoutuanitu ssdnsvesds
vidotonvu laidfosndn 270 v, ewwuALMIMuasinugiiAgde ey
Amnssudawindon

Training in environmental engineering field in either private sectors or
governmental institutions at least 270 hours in order to gain both academic and

experience in environmental engineering related field

. 307494 Co-Operative Education

in Environmental Engineering

UfuRnuaniafinwanimnssudunndanluaniuussneunsludnuaueningu
a3 WislilduszaunisalannstiuujiRauilasuteumne
On the job training as a temporary employee in order to get experiences from

the assignment for environmental engineering
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8 | 9351UTIUIVIUN (Ethics) 1. 307101 Introduction to Wz TN TsuAwInduluwuLsng 9 95581UTIN AMSTINTsEss AT WY

- @usalIuaNNNTNIRTIEIUTIAUaEidTin

Futinveudeu1nIFIUNMSURURMIvTNIFINTSY

Environmental Engineering

Profession

dmsuimnsdaunnden 35n95eunaznisiauluaivndmnssudanndeuy Ay
vfunduiiios f3naissae agvtnuazdrdnluanudulne AnnisAnuaznisudle
Haywmadmnssudunndeudeiinmadamaniuazinermansegraduszuy

Introduction to environmental engineering profession in various fields, necessary
ethic and morality for Environmental Engineer, how to learn and to work in the field
of environmental engineering, persistence, public consciousness, proud of the
nation, practice in systematic thinking and solving environmental engineering

problem using systematic mathematic and scientific method

2.307391 Training in Environmental

Engineering

Ansufvaniudsgnounisluamesimnssudsundoutuanitu ssdnsvesds
vidotonvu laidosndn 270 v, WewwuALMIMuasinugiiAgdeameiiy
Jrnssudundon

Training in environmental engineering field in either private sectors or
governmental institutions at least 270 hours in order to gain both academic and

experience in environmental engineering related field

3. 307494 Co-Operative Education in

Environmental Engineering

UfuRnuaniafinwsnimnssuduandenluanulssnaunisludanuue niinau
A1 WelilauszaunsainnnstiuujiRnunlasuteunineg
On the job training as a temporary employee in order to get experiences from

the assignment for environmental engineering

duit 2 - wih 15
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9 | msvihauneanazyirewduiin (ndividual and | 1. 307102 Biology for Environmental WwaduarlAsEs1e ndnnsveskuAiSeInen InsiiunazasiatauuaiiiSeveain

Team work)

- v leegrelivseans nnislusunisyiney

Wed wagnsvineuluguegsuiiuvse

AMUNANNALVBIANUN IV TN

¥ o

WUN

U

Viudl

Engineering

waziide Anssuveseuledlunsaiaaiosnmudansdunse mstovaasansdunis
N9 INEYN LLmﬁmﬁugmmnwé’wu wlgams AnuaNisatun1snanuazUady
10 wIRafugueinAive wathvesddTinluaninuanderesnisttntide
Cell and its structure, principles of bacteriology, methods of collection and
bacteriological examination of water and wastewater, actions of enzymes as
related to stabilization of organic matter, biodegradation of organic compounds,
fundamental concepts related to energy, food chain, productivity and limiting

factors, basic concept of ecology, biota dynamics in wastewater treatment

environments

2. 307203 Environmental Chemistry

Snwurmaaiuaznisneesiuaztinids Bnsemvaeuwaznisuszanddeya
meimnsaudundon mafiulazinuiegng Uﬁﬁamﬁmﬁmiwﬁﬁﬂ QR RGN
flo Ulod @lof lulnsiau wavneanesa

Chemical and physical characteristics of water and wastewater, methods for
determination and application of data to environmental engineering practice,
sample collection and preservation, laboratory analysis of water, determinations

of solids, DO, BOD, COD, nitrogen, and phosphorus

3. 307425 Wastewater Treatment
System Start-up and Operation

MsuRLsTUURRzmUANszuUU AU LdY nMstuiiniauasidisy i ms
UFuugessuy
Wastewater treatment system start-up and operation, water quality record

and monitoring, system improvement
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4. 307493 Environmental

Engineering Project

Anwilasanuihadlalusuimnssudanedennielinisguareseraseiuinm
Anwmquiiiieates diaueanuimihvesnisdiiuny davisuidulassanu s
WAULAUDT I8

Study of interesting project of environmental engineering under supervisor
instruction, study related theory, progress presentation, project report preparation,

oral presentation.

5. 307391 Training in Environmental

Engineering

Ansufvaniulsgnounisluamesimnssudsadoutuanitu ssdnsvesds
vidotonvu laidosndn 270 v, WewwuALMInMsuasinugiiAgdeameiiy
Amnssudawindon

Training in environmental engineering field in either private sectors or
governmental institutions at least 270 hours in order to gain both academic and

experience in environmental engineering related field

6. 307494 Co-Operative Education

in Environmental Engineering

UfuRnuaniafinwsnimnssudauandenluanulssnaunisludnuae ninau
A1 WelilauszaunsainnnstiuujiRnunlasuteunineg
On the job training as a temporary employee in order to get experiences from

the assignment for environmental engineering

duit 2 - wih 17
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10 | n15894a15 (Communication) 1. 307102 Biology for Environmental waawazlassade udnnisveskuaiiiseinel Bmsiiviasanatauuafisevesin

- amnsodemsmAmnssuiidudeutunguiuoa
FINIrnssulazdinulang s laegniused@nsna
979 @NUTOULATITIUTIENUY MIFINTTULAY
W3LULBNATNNTERNLUUNLIMINT U ARE 19l
Usedndua arwsariaus aunsaliuaysu

AMwurinulaegenLau

Engineering

waziide Anssuveseuledlunsaiaaiosnmudansdunse mstovaasansdunis
N9 3NN LLmﬁmﬁugmmqwﬁwm wilgemis anuauisatunisnaanasade
10 LAafugueTnAive wathtesddTinluaninundeuesnistntide
Cell and its structure, principles of bacteriology, methods of collection and
bacteriological examination of water and wastewater, actions of enzymes as
related to stabilization of organic matter, biodegradation of organic compounds,
fundamental concepts related to energy, food chain, productivity and limiting

factors, basic concept of ecology, biota dynamics in wastewater treatment

environments

2. 307203 Environmental Chemistry

Snwurmaaiuaznisneesiuaztinids Bnsemvaeuwaznisuszanddeya
meimnsaudundon mafiulazinuiegng Uﬁﬁamﬁmﬁmiwﬁﬁﬂ QR RGN
flo Ulod dlod lulpsiau wavneanesa

Chemical and physical characteristics of water and wastewater, methods for
determination and application of data to environmental engineering practice,
sample collection and preservation, laboratory analysis of water, determinations

of solids, DO, BOD, COD, nitrogen, and phosphorus

3. 307425 Wastewater Treatment

System Start-up and Operation

MsuRLsTUURRzmUANszuUU AU LdY nMstuiiniauasidisy i ms
UFuugessuy
Wastewater treatment system start-up and operation, water quality record

and monitoring, system improvement
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4. 307342 Building Sanitation

WUFIWsTTUUaIAUIRtUeIATS nuiekarseiley svuuriauseun svuuviet
Sou i%UUViE]S%U’]EJﬁ’]IﬁIﬂiﬂ ﬁn?a UaYINIA STUUAULNES i%U‘Ui%UWEJﬁ’]BJu ITUU
trdmhideuarmsdamsveslueans

Fundamentals of building sanitation, laws and regulations, cold water supply
system, hot water supply system, soil, waste and vent pipe systems, fire protection
system, site drainage, wastewater treatment and solid waste management for

individual building

5. 307492 Seminar

AUAIN IATIEN WAZULEUDUNANNAUIAINSTUAMINADY

Researching, analyzing, and presentation of environmental engineering papers

6. 307493 Environmental

Engineering Project

ﬁﬂwﬂﬂiwuﬁmaﬂﬁﬂuﬁm’?mﬂi'ﬁ:ﬂ?ﬁme’i@mmEﬂéfmifﬂLLaﬁuaammséﬁU'%’ﬂm
Anwmquiiiieates diaueanufimivenisdiiuny davisuidulassany g
WAULAUDT B
Study of interesting project of environmental engineering under supervisor
instruction, study related theory, progress presentation, project report preparation,

oral presentation.

7. 307391 Training in Environmental

Engineering

Ansufuaniulsznounisluamesimnssudundoutuanity ssdnsvesds
vidotonvu Lidfosndn 270 v, ewawuIANIMAMMsuasinugiiAsde ey
Fmnssudnndo

Training in environmental engineering field in either private sectors or
governmental institutions at least 270 hours in order to gain both academic and

experience in environmental engineering related field
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. 307494 Co-Operative Education UftRnuaniadnusnuimnssudunadenluaniulszneunisludnuugniingm
in Environmental Engineering fansm dielilduszaunisaianmsluuiiRnuildfuseumng
On the job training as a temporary employee in order to get experiences
from the assignment for environmental engineering
11 | msuimslasensuasn1sayu (Project . 307493 Environmental Anwlassouiihaulelusuimnssudanndennelinisquaresenanseiiuinm

Management and Finance)

- gsauansdlauiiarAInle nanN1INa
AFINTTULALNITUITMITNU Uazanunsauszendly
wannsussTuauvesmy Tugiugdsiuiiuuazin
fufieuimsinnisiasinianssuiid
ANNINRDUAITVNIU AINVRAINUAYEIUT

a a
IBIVN

Engineering Project

Anwmquiiiieates diaueanufimihvesnisiiuny davisuidulassnu s
WAL AU I8

Study of interesting project of environmental engineering under supervisor
instruction, study related theory, progress presentation, project report preparation,

oral presentation.

. 307391 Training in Environmental

Engineering

Ansuvaniulsznounisluamssuimnssudunadeufuantu ssinsvesiy
vidotonvu Litfosndn 270 v, eWauIANEMAnnsuasinugiiAsdeamaeiiy
JenssuAeuwindon

Training in environmental engineering field in either private sectors or
governmental institutions at least 270 hours in order to gain both academic and

experience in environmental engineering related field

. 307494 Co-Operative Education

in Environmental Engineering

UfuRnuaniafinwsnimnssudauandenluanulssnaunisludanuue niinau
A1 WelilauszaunsainnnistiuujiRnunlasuteunineg
On the job training as a temporary employee in order to get experiences

from the assignment for environmental engineering
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Gl (Graduate Attributes) TWEIY/3187397 AND5UYI1EIYT
Autannas Washington Accord
12 | nMsSeuinaantn (Lifelong Learning) 1. 307101 Introduction to Wz TN TsuAwInduluwuLsng 9 95581UTIN AMSTINTsEss AT WY

o < o & =~ v A g
- nsznlinuagiiuamdnduluniswseuss el
ansan1sufuRnulalaedianay @a1unsans
Seuinaenfiniilelinsilfsuulamisnu

wAluladuagimIngsy

Environmental Engineering

Profession

dmsuirmnsdwanden 330 53uunaznisiinuluainnimnssuduindon Ay
yfuniufies 33na1s15ae aendnuwazdinluanudulne Annishauasnisudly
Hywmadmnssudunndeudeiinsmedamansuazinemansegnaduszuy
Introduction to environmental engineering profession in various fields,
necessary ethic and morality for Environmental Engineer, how to learn and to work
in the field of environmental engineering, persistence, public consciousness, proud
of the nation, practice in systematic thinking and solving environmental

engineering problem using systematic mathematic and scientific method

2. 307492 Seminar

ALAIN IATIEN WATULEUDUNANNAUIAINSTURMINADY

Researching, analyzing, and presentation of environmental engineering papers

3. 307493 Environmental

Engineering Project

AnwlassouiithaulelufiAmnssudanndennglinsquareserasdiuinm
Anwmquiiiieates diaueanufimivenisdiiuny davisuidulassany g
WAULAUDT B

Study of interesting project of environmental engineering under supervisor
instruction, study related theory, progress presentation, project report preparation,

oral presentation.

4. 307391 Training in Environmental

Engineering

Annudvaniuuszneunisluaisnuisinssudninasuivanity 89Ansveesy
wsalenvy Liteandt 270 wu. Weiwuiauinivinsuasinueiinetomnesnu

AAINTTUAILINA DY

druil 2 - weh 21




anwazUufinfinessad
(Graduate Attributes)

)]

3
e

c

Autannas Washington Accord

SHE2Y/51839

AND3UY51873YN

Training in environmental engineering field in either private sectors or
governmental institutions at least 270 hours in order to gain both academic and

experience in environmental engineering related field

5. 307494 Co-Operative Education

in Environmental Engineering

UfuRnuaniafinwandmnssudauandenluaniudssneumsludnuae ninau
A3 WislilauszaunisalannstuujuRauilasuteumne
On the job training as a temporary employee in order to get experiences

from the assignment for environmental engineering
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47Ul 4 518a2108ALAYENTEVRIIVINNBIARINNS

1. AN3UANUAITEIYNBUAUBIARUETIaNIAINIIMUA (Curriculum Mapping)
mMsMsiiBuesdnILg a1undaanssudaandou
wdngnsdrnssueansindin dnvrdvicmnssuduandon

AMZAIAINTTUANGAT UWIINYIBYULTART

4 a o S 4 a 1198
29ARNNINANNAAINIAUA WanAniiguiuasaaaug Fadv o
(Md2ein/B2109)

asfAusuguInemans
LLﬂaﬂﬁa Mathematical induction, algebraic and 252182 3(3-0-6)
transcendental functions, limits and continuity, | Calculus 1
derivatives and their applications, integrals and
their applications, techniques of integration,

improper integrals.

Sequences and series, tests of series, power | 252183 3(3-0-6)
series, Taylor’s series, Laurent’s series, matrices | Calculus 2
and determinants, rank of matrices, solutions to
systems of linear equations, Cramer’ s rule,
vector spaces, subspaces, bases and dimension,
linear  transformations,  eigenvalues  and

eigenvectors.

=
BY)
)

Na

Basic mathematics for physics, motions in | 261101 Physics 1 3(3-0-6)
one and two dimensions, laws of motions, work
and kinetic energy, potential energy and
conservation of energy, momentum and
collisions, mechanical of rigid objects, properties
of matters, fluid mechanics, vibrations and
waves, gases and kinetic theory and thermal

physics

Basic laboratory in correspond to the | 261111 1(0-2-1)
contents of physics I: motion in one dimension | Laboratory in Physics 1
and two dimensions, rotation motion, work and
energy, mechanic theory of particle and rigid
body, properties of matter, fluid mechanics,
oscillatory motion and sound waves, lens, wave

theory of light, heat and ideal gas system, the

kinetic energy of ideal gases, thermodynamics

@i 4 - it 1




a13e

asfAMudfiandansiiviun devminiifleusvesdanud LDkl .
¥ ? (wefin/dluq)
vAsl Atomic  structures, periodic table and | 256101 3(3-0-6)
properties of elements, chemical bonding, | Principle of Chemistry
stoichiometry, solid, gas, liquid and solution,
thermodynamics, chemical kinetics, acid- base,
electrochemistry, nuclear chemistry and
environmental chemistry.
Laboratory techniques, stoichiometry, 256111 1(0-3-1)
colligative properties, gas, thermodynamics, Principle of Chemistry
chemical kinetics, titration, and Laboratory
electrochemistry
asfAuSugILSAaNg s
WyULULIAINTSY Lettering; orthographic projection; 302151 3(2-3-5)
orthographic drawing and pictorial drawings, Engineering Drawing
dimensioning and tolerancing; sections, auxiliary
views and development; freehand sketches,
detail and assembly drawings, basic computer-
aided drawing
annarans Introduction to statics; force system 302111 3(3-0-6)
analysis: two-dimensional, three- dimensional; Engineering Mechanics 1
applications of equilibrium equation for force
analysis: truss, frame machine; distributed force
analysis on beam; dry friction; virtual work and
stability; area moment of inertia
miL%uIUiLmim%uﬁug’m Computer concepts; computer components; | 305171 3(3-0-6)
Hardware and software interaction; Current Computer Programming
programming language; Programming practices
AUNALATL/AUARIIAATHALNNT Chemical and physical characteristics of 307203 3(2-3-5)
anelauwaas/n1sulainiig water and wastewater, methods for Environmental Chemistry
MOIANTIN/AUNAAIERNT determination and application of data to
environmental engineering practice, sample
collection and preservation, laboratory analysis
of water, determinations of solids, DO, BOD,
COD, nitrogen, and phosphorus.
Fundamentals of physical and chemical 307221 3(3-0-6)

unit operations and processes in water and
wastewater treatment, mixing, sedimentation,

flotation, filtration, equalization, aeration and

Environmental Unit

Operations

@1N 4 - it 2
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Wanlyiilguiuasanaug

a13e

(W2Enin/B2139)

mass transfer, pH adjustment, adsorption, ion

exchange, disinfection.

MY INUFIW/ AU IR TR
nsanglaudiaans/nsuuad

PNENIAINTTU/IAUNAAERS

Cell and its structure, principles of
bacteriology, methods of collection and
bacteriological examination of water and
wastewater, actions of enzymes as related to
stabilization of organic matter, biodegradation
of organic compounds, fundamental concepts
related to energy, food chain, productivity and
limiting factors, basic concept of ecology, biota
dynamics in wastewater treatment

environments.

307102
Biology for Environmental

Engineering

3(2-3-5)

Fundamentals of biological unit processes
in wastewater treatment, process analysis, plug
flow and continuous stirred tank reactors,
reactor engineering, kinetics of biochemical
system, modeling of biological reactor,
biological suspended-growth and attached-
growth treatment systems, control parameters

for biological treatment, F/M ratio, SRT, SVI.

307322

Biological Unit Processes

3(3-0-6)

AUFUYAANERS

Application of fluid mechanics, open
channel flow, pipe system analysis, water
hammer and surge tank, turbine and pump,
water cycle, introduction to hydrology,
precipitation, evaporation and transpiration,
losses in surface water and infiltration,
streamflow, elementary of groundwater and

sediment in flow channel.

307204
Principle of Hydraulic and
Hydrologic Engineering

3(3-0-6)

Msd1IacUnanu

Principle of surveying; survey instruments;
angle and distance measurement; leveling;
accuracy and errors in survey; data calculation
and error adjustment; triangulation; azimuth
calculation; contouring; detailing; mapping;

fundamental of route survey.

304231

Surveying

3(2-3-5)
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asfAMudfiandansiiviun devminiifleusvesdanud LDkl
¥ ? (wefin/dluq)
29ARNUSIRNIEMIAINTIY
wisfiwesmeudanden Chemical and physical characteristics of 307203 3(2-3-5)
water and wastewater, methods for Environmental Chemistry
determination and application of data to
environmental engineering practice, sample
collection and preservation, laboratory analysis
of water, determinations of solids, DO, BOD,
COD, nitrogen, and phosphorus.
mhgUjuanisdmiuicmnssy Fundamentals of physical and chemical 307221 3(3-0-6)
Faundo unit operations and processes in water and Environmental Unit
wastewater treatment, mixing, sedimentation, Operations
flotation, filtration, equalization, aeration and
mass transfer, pH adjustment, adsorption, ion
exchange, disinfection.
Fundamentals of biological unit processes 307322 3(3-0-6)
in wastewater treatment, process analysis, plug | Biological Unit Processes
flow and continuous stirred tank reactors,
reactor engineering, kinetics of biochemical
system, modeling of biological reactor,
biological suspended-growth and attached-
growth treatment systems, control parameters
for biological treatment, F/M ratio, SRT, SVI.
NNIMUANLAZDDNLUUIZUU Wastewater characteristics, effluent standards, | 307324 3(3-0-6)
vrdfmide physical chemical and biological treatment, Wastewater Treatment
sludge treatment and disposal, biological nutrient | Engineering
removal.
Wastewater treatment system start-up and | 307425 1(0-3-1)
operation, water quality record and monitoring, | Wastewater Treatment
system improvement. System Start-up and
Operation
NNIAIVANLAENITDNLUUTEUY Importance of water and sources of raw 307323 3(3-0-6)

Nankashana1euusEUn

water, water demand estimation, surface and
groundwater quality and standards, water
treatment processes: aeration and gas stripping,
coagulation and flocculation, sedimentation,
filtration and disinfection, ion exchange,

membrane, related laws and regulations.

Water Supply Engineering

@1 4 - vt 4
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asfAMudfiandansiiviun devminiifleusvesdanud LDkl .
¥ ? (wefin/dluq)
NIAIUANLAEBDNWUUIZUY Types of air pollutants and sources, effects | 307312 3(3-0-6)
AIUA on health and environment, meteorological Air Pollution Control
UANIENNDINA transport, principles of particulate and gaseous
pollutant control, sampling and analysis
methods, laws and regulations.
Types and sources of air pollutant, related 307413 3(3-0-6)
laws and regulations, principles and design of Design of Air Pollution Control
air pollution control units for particulate and System
gases, operation and maintenance.
NFIANTITVRLLALAZUDILEY Generation and characteristics of municipal | 307231 3(3-0-6)
FUATIY / NFIANITAINY solid wastes, handling at source, collection, Solid Waste Engineering and
Uaonde / miﬁuﬂvﬁuﬁﬂmﬁau transfer and transport, processing and Management
transformation, sanitary landfill, composting,
leachate treatment.
Types and characteristics; environmental 307332 3(3-0-6)
legislation; risk assessment and management; Hazardous waste
handling and transportation; sources, impacts on | Engineering
environment; introduction to hazardous waste
treatment technology; chemical, biological,
thermal, stabilization/solidification treatment
and final disposal method; introduction to site
remediation technique; related laws and
regulations
NUWNTLUIUNITNNTINN Fundamentals of biological unit processes 307322 3(3-0-6)
dmsuimnssudanndeu in wastewater treatment, process analysis, plug | Biological Unit Processes
flow and continuous stirred tank reactors,
reactor engineering, kinetics of biochemical
system, modeling of biological reactor,
biological suspended-growth and attached-
growth treatment systems, control parameters
for biological treatment, F/M ratio, SRT, SVI.
msﬂ’mﬂumam’wmuam Principles of sound waves, instrumentation, | 307211 3(3-0-6)

measurement, impact of noise and vibration on

human health and environment, laws and

Noise and Vibration Control
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regulations, use of acoustic materials and

barriers.

NseeNLUUTTUUANIAUIGLY

81A3

Fundamentals of building sanitation, laws
and regulations, cold water supply system, hot
water supply system, soil, waste and vent pipe
systems, fire protection system, site drainage,
wastewater treatment and solid waste

management for individual building

307342
Building Sanitation

3(3-0-6)

ASUSLRUNANTENURWINADY/
UINIFIUAUNINEWINGDL/
NOVULFINGN/A151TUGY

WUz

Concepts and methodology of impact
assessment, assessments of physical resources,
ecological resources, human use values and
quality of life values, prevention and mitigation

measures, monitoring plan, public participation

307343
Environmental Impact

Assessment

3(3-0-6)

Concepts of environmental system and
management issues and priorities, standards
and criteria setting, indication and indices,
information systems, organization, enforcement
and economic aspects of environmental
control, ISO, monitoring, pollution prevention,
basic public health related to environmental
engineering. Further, BCG model for sustainable
growth is included; bioeconomy, circular
economy and green economy. Further, BCG
model for sustainable growth is included,;
bioeconomy, circular economy and green

economy

307241
Environmental

Management System

3(3-0-6)

WIDIadusuNTINNIS

Fdandeu

Pollutant transport phenomena: diffusion,
sedimentation transport, completely mixed
systems, plug-flow systems, dispersive systems,
reaction kinetics, equilibrium chemical
modeling, mass balance equation, Street-
Phelps equation, waste load allocations,
dissolved oxygen in rivers and estuaries,
eutrophication, toxic organic chemicals in

surface water, groundwater contamination,

307344
Environmental System

Modeling

3(3-0-6)
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climate change and circulation models, carbon

box model.

13U URANS

Cell and its structure, principles of
bacteriology, methods of collection and
bacteriological examination of water and
wastewater, actions of enzymes as related to
stabilization of organic matter, biodegradation
of organic compounds, fundamental concepts
related to energy, food chain, productivity and
limiting factors, basic concept of ecology, biota
dynamics in wastewater treatment

environments.

307102
Biology for Environmental

Engineering

3(2-3-5)

JINUHURNS

Chemical and physical characteristics of
water and wastewater, methods for
determination and application of data to
environmental engineering practice, sample
collection and preservation, laboratory analysis
of water, determinations of solids, DO, BOD,

COD, nitrogen, and phosphorus.

307203

Environmental Chemistry

3(2-3-5)

GRS

Wastewater treatment system start-up and
operation, water quality record and monitoring,

system improvement.

307425
Wastewater Treatment
System Start-up and

Operation

1(0-3-1)
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M1919MSLIBUBsARAIUNS d1UdAInTIuEIwInden

nangasIAINssuAansUMTn 8191331 rNnsTudnday

AMLIAINTTUANGNS AW INYIDYULSART

dmSudidAnednisfinen 2565-2569

aaﬁmwiﬁﬁam%mnsﬁmuﬂ WA Fodun jlmi swa%auazqmq@msﬁnmﬁaau
wienn
asfAAug Ui mans
unaRd 252182 | Calculus | 3(3-0-6) | WA.ATMYAN M1aA3
MU, AAAIERT (UNINYITUULTAT)
M. Adarans WnIne1duLdedlnl)
.. Alarans (InIneIauLdedlnl)
Usgaunisalaeu 24 U
252183 | Calculus | 3(3-0-6) | WALATYUNA  WAIUE

.U, Adlamans (W Inendeidedn)
WA, AdinenansUszendEnnIngdeuiing)

s

WA, AdRFNERSUTEENA (UINEIREEIUNT)

gl

Usgaunsalaau 15 U

HA.ATEINTT AIUEU

WLU. AEAAIERS (UNIVeaeTedlnl)
WM. AlRFMENSUTEYNA (WM dewding)
Us.a. pdamans (Unineaeuiing)

Uszaunisalaau 24 U

D. dUNT ﬂﬁé']L‘Wﬂ

WU, ALAFENS (UNTINERETelu)

M.Sc. Mathematical Techniques and Their
Application (University Newcastle upon
Type England)

Uszaunsalaeu 23 U

HALAT.Andnual eta

WU, ARAAERS (UnTIvendeAaling)
WAL ANAAERS (WINedeRauing)
Us.0. Adadans (Wimnededaling)

Uszaunsalaeu 3 U
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252183

Calculus Il (s19)

3(3-0-6)

HPLAT.LONTT Lneide
WU, WANS (IR ULSAIT)
WA, AdinAansUsEENd (IINe1aEgIuTs)

s

WA, adinAansussand (UIe1augsuTs)

gl

Uszaunsalaeu 11 ¥

50598501 wAuA
MU, AGAAERT (UWINYIREULTATT)

a 13 i3 CY a
W, adamansuszand (@andumalulagnse
DUNANNAUNMTAANTETY)
Ph.D. Computational Applied Mathematics
(OLD Dominion University USA)

Usvaumselaay 14 U

IAATINWUAY BITAAATENA

WLU. ALAAIENT (ININYIREULTAIT)
U.Uudin 19n15aeu (U INe1aeuLseis)
.0, ARAAERS (UIINSIRBULTATS)

Uszaunisalaeu 10 U

HALAT.ANINO YAl aNnaY

.U, Adlamans (unInendeidedn)

W, Adinenansuszend (univendededng)
.. adiaransuszand (WnIe1augsus)

Uszaunsalaeu 15 1

HALAT.EIENT Y1UNINURY
W4 ANAANERS (RUNINTAINING1RE)
WA, ANAFNERS (ANANTAUNIINGTT)

Usvaumsealaeu 7 ¥
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f@nd

261101

Physics |

3(3-0-6)

NA.AT.LN TUASEEN
WUNENE WNINY1ABULTFNT)
w.aNdna @vingrdemalulagasund)

Uszaunsalaeau 9 U

HA.AS.975 QALEN

W.UMNENE nTIngndeinunsaans)
WA vminerdemaluladasund)
w.aNdna @ingrdemalulagdasund)

Uszaunsalaeau 5 U

261111

Laboratory in Physics |

1(0-2-1)

NALAT. AT (edanaTan

WLUNENE (URINUIRBULIAIS)

WA mAlulag AU
(@atumaluladuisiowdy)

D.Eng. Mechanical Engineering
(University of Massachusetts Lowell)

Usgaunmsalaau 25 U

ATANAIE AN

WLUNENE WRINYIREAIUATUNTILIA)
U Uudin (URINeaeAIuAIUNTILIm)
Us.a@nd (Wminedouiing)

Usvaunsalaou 6 U

se.as. NS AderTan

W.UNENE (ININSIFUULTAIT)

. fdedesimalulag
(PWNRINTUUMINYE)

wm.aEna @ninedemaluladasun3)

Uszaunsolaeu 28 1

256101

Principles of Chemistry

3(3-0-6)

A3.gudl NnTus

M. Al @minededesival)
Wl @vmiveaeesll)
Us.o. 1l (uvmivendededd)

Uszaunsaiaau 29 ¥
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256101

Principles of Chemistry

(si®)

3(3-0-6)

SALAT. AR FUNSLUe
WU Al @Mneaudesing)
Us.a. 1Tl (Wminend s eel)

Ussaunsalaeu 7 1

ue.ns.3ns Jeygrduns

WLULAT (W Ine1deide i)
M.uLpBRENG (uvinedeuiing)
Ph.D. Chemistry

(Graz University of Technology)

Usgaunmsalaau 16 U

3. anaun WAaely
MULAT (W Inedededl)
a a £ a 1
MALAE (W Inendudeding)
Us.0.403 (W Inedeudesly)

Uszaunsalaeu 2 U

HA.AT.ENY QWIN

WUl (IIne1aeguaTIveTil)
MUIMNTTUAT (UIINGIRYETTUAERS)
Us.a.malulagUlnsiadl
(nedellnsidsunazlinsiadl)

Uszaunsalaau 9 U

256111

Principle of Chemistry
Laboratory

1(0-3-1)

n9.9udl LAnfius

M.ULAT (WIngaeide i)
m.aLeil (Wrinenaededul)
Us.a.adl (unninedudeeln)

Uszaunisalaau 29 U

SA.AT. AR JUNILUY

a a L2 a 1
WULAT (WyInenaelealn)
U5.90.403 (W Inedudedln)

Usvaunsalaeu 7 U
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256111

Principle of Chemistry

Laboratory (si©)

1(0-3-1)

uA.n3.3n3 Jeygyrduns

WUl (Wanenaedeslng)
MAATTINENE (UnTInedeuiing)
Ph.D. Chemistry

(Graz University of Technology)

Usvaunisalaey 16 U

BIAAUINUFIUMNIIAINTTY

ASTBULUVIAINTSTY

302151

Engineering Drawing

3(2-3-5)

sA.n3.Uguen Jlawa

9 A IINTIUATEING (IATIVEISEVOULAL)
2.3, FAINTTUATEING IV dEvoULIY)
9.0 3N TTUASEINE
(UAINGIRBLNEATANERS)
Uszaunsalnisaeu 20 U

aAnnerans

302111

Engineering Mechanics |

3(3-0-6)

ps.dgaiu aunined

Ph.D. Mechanical Engineering

(Imperial College London, UK)

M.Sc. Mechanical Engineering

(Leibniz Universitat Hannover, Germany)
2.0 3mnssaadedna (uninendedodu)
Uszaunisalnisaeu 16 U

NseulUsunsuduiugu

305171

Computer Programming

3(3-0-6)

AT.haate danTneq
M. Eng.Telecommunications

(Asian Institute of Technology)
2. 3danssuludn
(LnIngdeuing)

Uszaunisainisasu 10 U

aunaLALl/aunaIAEISLAYNITaNY
lawinaans/nswlaamiieni

FNNITU/AAUNAAERNT

307203

Environmental Chemistry

3(2-3-5)

. 9 1alynaivd

. 3mnssudandos
(Fansalin1ine de)
.U 3MmnssuAwIndey
(FansalinIne de)
Usgaunisaimsasu 25 U
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307221

Environmental Unit

Operations

3(3-0-6)

9. 6ma alyNdive

I dmnssudnadon
(ansaluminends)
20U AmnsauAuIndey
(ansaluminends)

2

Uszaunsainisaeu 25

N a =1

FPINYINUT W/ AUARLIAFTUALNS
aglaunlaans/nsuuasmuienig

AFNTITU/AAUNAAEARNS

307102

307322

Biology for Environmental

Engineering

Biological Unit Processes

3(2-3-5)

3(3-0-6)

9. 1519Adnwel doundu
2.4 3N TsuAmanden
(WyIneaeide i)

AU AMNSSUALIAGoL

EInedesTasled)

2

Usgaunisainisaau 25

9. 91ma wlydlvd

2.3 3mnssudawandey
(Ra9NIRlINgdY)
201U AmnssuAuandey

(YaenIaluvInendy)

2

Usgaunisainisaau 25

ANUAUTAAANT

307204

Principle of Hydraulic and

Hydrologic Engineering

3(3-0-6)

A3. I3UNS NARSTINIA
209, Imnssudsndey
(PDINTAUNING )
20, Imnssudaanden
(YaNIalUINendy)
20U, Iennssudanden
(PDINTAUNING )

Uszaumsainsaeu 0.5 Y

AT UneRu

304231

Surveying

3(2-3-5)

8. AANSA Moulul
A.UFINTINE1TID
(aansalin1Ine de)

2A.U.3mn55ul851
(UAINYRYULSAIT)
Usvaunsainisaeuw 20 U
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mdwmesmeiudaandey 307203 | Environmental Chemistry 3(2-3-5) | 0. o7Wa Wl

4. Imnssdsnaden
(ansaluminends)
291, Imnsaudandon
(YANTUNNTINGF8)

Uszaunsainisasu 25 U

mhgujuRnsdmsuimngsy 307221 | Environmental Unit 3(3-0-6) | 0. g wa alyndivd
Aawndou Operations A4 3N ssuAundon
(QaenIaluvInendy)
20U AmnssuAaandey

(YaenIaluvInendy)

2

Usgaunisainisaau 25

307322 | Biological Unit Processes 3(3-0-6) | 0. 9@ talalvd

AL AmnTsundey
(YaenIaluvInendy)
7.0 3rnssuAuande

(QaenIaluvInendy)

2

Usgaunisainisaau 25

NIATUALLAZDDNLUUTEUY 307324 | Wastewater Treatment 3(3-0-6) | 9. 9wa welyngws

Yrmeiude Engineering 1A 3FNTSUAWIAG DY
(YaNIRlUINeNdy)
.U 3MNSTUALIAGDL

(R9NTRIIINgEY)

2

Usvaumsalnisaeu 25

307425 | Wastewater Treatment 100-3-1) | 8. 259#dnval Youndu

System Start-up and 2.0 Amnssudundon Gmanerdoidodnl)
Operation 20U 3mnssudaindey ninerdodedu)
Usvaunisainisaeu 25 U

NMSAIVANLAZNNTOBNUUUIZUUNGR | 307323 | Water Supply Engineering 3(3-0-6) | @3 @373 ASTAUN

wazuandetUszn U5.9. Imnssudanndey Qninenduulsens)
.41, FNTsuAINdeN (N EEuLsAs)
.U, FFNssuAaIndey (Wnivendeusens)
Usgaunsalnsaeu 3 U

@ 4 - it 14




29ARNNINANAAINIAUA

SWEIY

4 _a
UYIU1

FAkH

NUNA

FgVauazAMIAInISAnEddou

NMIAIUANLATDBNUUUISUUAIUAN

UaNMENIBINA

307312

Air Pollution Control

3(3-0-6)

NA.N5.UN958 vosain

8.0 3FNsINAwInEeN
(ansaluminends)

231857 (WIINe 1SN ERsANERS)
WUABNTUAUANENS (UNTIVERELTEAG)
Usgaunisalnsaeu 28 I

307413

Design of Air Pollution

Control System

3(3-0-6)

A3. NITIU ASIAUN

U3.0. 3mnTsudauindon (mmivendouseis)
9.4, FNTsuAInden (W INeEuLsAs)
.U, 3MINTINAINEDL (M INEEEULSALs)
Uszaunsainsaey 3 U

A15IANSVRLELLATVDUFLUNT Y
/ msdamsanudasadiy / msiul

Punvudou

307231

Solid Waste Engineering and

Management

3(3-0-6)

9. 19 9Adneal Feunau

.41, Snssudunnden Wninedudedl)
7.0, mnsuAuandey
(WyIneaeide i)

Uszaunsalniseeu 25 U

307332

Hazardous waste

Engineering

3(3-0-6)

A3, WIUNT ARTNA

U3.0. NENenIsTsuminasindon
(URINGIBULTADT)

A4, Aennssudanday (uinenduidedul)
2.0, Fenssudaandey
(WAoo i)

Uszaunsainisasu 1 U

PUIYNTEUIUNTNTINNENSU

AAINTSUFWINADY

307322

Biological Unit Processes

3(3-0-6)

9. 8 ma alyindlvd

21 Amnssuduiadon
(PaNIaiNIngdy)
.U AMmnssuAuIngey
(PaNIaiNIngdy)

Uszaunisainisasu 25 U
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307211

Noise and Vibration

Control

3(3-0-6)

NF.AS. 381788 AdndeLan
Ph.D. Environmental Engineering
(Univ of Yamanashi, Japan)

M.Sc. Environmental Engineering and
Management (Asian Institute of Technology)

WU WRInSnensanaey (@tunalulad
WzIDUNTNIAUNITAIANTETY)
Usvaunsainisaeun 11 U

NseRNLUUTTUUANIAUNGLURNANT

307342

Building Sanitation

3(3-0-6)

8. 1 9Adneal Feunau

2.3 3mnssndmandey (winerdeidesnl)
AU Amnssudunden @mine el
Usgaunsalnisdeu 25 U

N5USEIUNANTENUEL IR DL/
LINTFIUAUNNEIWINGDU/NY MY
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307343

Environmental Impact

Assessment

3(3-0-6)

AR5, AALAY AINTLNITNE

Ph.D. Environmental Engineering

(University of Newcastle upon Tyne, UK)
A4, Snssudunnden Wineduidedl)
2A.u. Amnssules Waneaeitiesing)
Usgaunsalnisaeu 28 U

307241

Environmental

Management System

3(3-0-6)

He.Ag. Ia17a8 Adinduiny
Ph.D. Environmental Engineering
(Univ of Yamanashi, Japan)

M.Sc. Environmental Engineering and
Management (Asian Institute of Technology)

MU, WINSNeInsEwInaey (@antunalulad
WILAUNAUNAUNNTAIANTETI)
Uszaunsainisasu 11 U

WM3DIAMSUNSINNISALINABY

307344

Environmental System

Modeling

3(3-0-6)

v

SA.AT. SUNA Ligywil

Ph.D. Civil and Environmental Engineering
(Carnegie Mellon University, USA)

M4l MITansaandey
(YPaenIalumInendy)

2.0, IMnssulesT (WrIneIaununsANEns)
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VIAFUBLY 50 WA
N32UDNAE 1000 wa.
N3rUBNAMIe 1000 Ua. pp
NILUDNAN 500 1.
N32UDNA 500 Ua. pp
NILUDNAN 250 1a.
NIZUDNAN 250 1a. Pp
NILUDNAN 100 1.
NTrUBNAMIe 100 Ua. pp
NIZUDNAIN 50 Ha.
N3eUBNAIN 50 Ua. Pp
NIZUDNAIN 25 3a.
NSEUDNAIT 10 UA.
NIZUBNAN 10 Ua. pp
INTAUTUINT 1000 L3
INTAUTUINT 500 1.
INTAUTUINT 250 1.
INTAUTUINT 200 1.
ITAUTUINT 100 1.
2IIAUTUINT 50 1a.
ITAUTUINT 25 Ha.
Ywndiums 50 wa.
YnUsung 25 wa.
Ywndiums 20 wa.
YinUsung 10 wa.
Ywndiums 5 ua.
YunUsung 2 wa.
Ywndiums 1 ua.
Ui 20 wa.

Ywa 10 wa.

Un 5 ua.

e 1 ua.

9N 5 - 11 5



a4.
a45.
a6.
ar.
a48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.
76.

vnen 60 wa. (la)

vInEn 60 wa. (Fn)

U199 50 wa.

U159 25 ua.

U199 10 wa.

YInasad (Rnuia) Ta 1000 wa.
Ia5asl (Inui) la 500 g,
Inansed (i) Ta 250 wa.
Ina1sAdl (Inum) la 100 wa
VINAITAT (NKAD) ¥ 1000 1a.
VIR (INUI) Y1500 Ua.
VINANTAT (NUAD) W1 250 Ua.
VINFITHAL (INU) U1 100 8.
PIna1sall Hawaasn) ¥1 1000 wa.
vnarsiadl Ende) la 1000 wa.
vInansiadl ({nden) Ta 500 wa.
vnasiadl Enden) la 250 wa.
vInansiadl ({unden) la 100 va.
DIsTIY 140 ua.

adlef 300 wa.

NaeANAaad 25x150 ua. W5ouHN
UnAu 5 i

Undu 8 i

NTIUUAD 7.5 @3l

Toudinasiall pp @
WufAuEns 8 i

wiesludiwes 0-100 @

Stand

Camp wHuTI56

Camp HuABULAULTDS
WRUIUNTIBLEN 4.5 "
NFIYVUDT 5.5 .

INYATU 500 1A,

9N 5 - 11 6



TT.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.

ynldtngu 500 a.
DIATDINTNIINANERN
wialdvaannaasg 50 S
waldvaennaang 25 S
nzniwanain (Inaj)
Azndnanadin (1an)

Imhoff cone 1000 wa.

2183 Imhoff cone 1000 w1a.
IALaANa 750 Ua.

nasALUELaDs 100 wa.
anegiliey

pALEAUad 18.8 12

vIndlef 500 wa.
YouAnansALlLanuad
vnanaludy 500 va.

nsELen 250 1a.

T GLTISATESER pp VWA 2.5 8RS
WIAiUTFegns pp a1 ans
T GLTISAT AR pp VUA 500 uA.
it pp YU 120 wa.
WIAFUTFE1T pp UIA 50 1A,
FaAgAufegni

wesludines 0-300 asALgalTud
nszAueed

AEANUYENS

A5EAILNIDY GF/C 47 Ui.

1.3) siadaufunig

Tlun1sBeun1saaus1eivn 307203 wiaawInaey dusulandtuln 2 nAseudu

v a

9631 307425 NMssURusEULkazAuANssUuUIURU LY dmsuliaatudn 4 amaseunu

WALSIEIVN 307493 TATIUIAINTTUAILINADN F1USULER

(1)

UURNswIsNansaransu1nIgIu

d@WN 5-uth 7

(%
o

YU

U9 4 nMAguvany



U UR “ﬂmﬁuﬁwé’f’aasm

@ ujdeniseudunse
(5)  UjdRnisaudusing

6)  UftANMsanImnsualiin
(1) UjdRn1sveuds

8  UftAnsaaslin

(9) Ufua tRnseenBauazaneii
(10) UfuRn1sUlen

(11) UfdRnsalen

(12) Uftamslulasiau

(13) Ujuenseanasa

(19) UfoRnsiiunaglediy
(15) UuRnmsUsInalaenin

1.4) 1en13agAan iU ianTs

a6y Hongfindt IUIUYA
1 | e3esds 5 fumnis 8% Precisa/Switzerland §u ES1255M 2
2 | w3eada 4 sumis Bvie Precisa fu XB 220A 2
3 | \3eads 4 sumis e Denver Ju 15-234 2
a4 | \pdesds 2 fuma B¥e Precisa BJ2200C 2
5 | \3eada e UWE u AFM -300 1
6 | ypduviinausmag Bve LS 1
7 | wdesdraedoant Bvo Lutran Sontk Fiken u 136H 1
8 A384 Programmable jar tester fvie Philips & Bird 1
9 Lﬂ%ﬁﬂﬂﬁ@ﬂﬂﬁuuaﬂ WUU VIS B3 Thesmo Scientific U Genesys20 1
10 | 13esiAnisganduuas wuu UV-Vis 8% Thermo Scientific Ju Genesys 105 2
11 | w1ey 8o Fisher Scientific U ISO TEMP 1
12 | 18y 100-200 ssAwalToa Bvfe Memmert $u UNB-400 2
13 | 10U 100-200 BsAwaiBea B Memmert U UNB-450 1
14 | \wumn B9fe Fisher Scientific U 1SO TEMP 1
15 | wungamgiigs 1300 ssruealdea Bve Naterthern u B180 1

Y
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a6y yanHou IUIUYA
16 | fjgnatu B TOPLAB 1
17 | dgaatu B9 TGSG 1
18 | iedosilefiasgyiuiinas COD B9 Gerhardt Bonn Ju EV16 2
19 | in3esilotafilevdmiuniaauu Bve HANNA u Hi9025 1
20 | w3esinAnnandunsasng v QIS fu B210T 2
21 | wdesinanmnishltih 8% QIS u BT250 2
22 | Jugamnne Bve SIBATA Ju WJ-20 1
23 %mqmigwmﬂw%fawqmﬂsaﬂalmmaa S1%e Millipore 1
20 | Juggmnmandougansesaunuad B Millipore  (anses 3 ) 1
25 | dugudretwuiaidn B9 ISMATEC fu ISM828B 1
26 ﬁquymﬂﬂﬂﬂ 8% Vacunmbrand U RE-8 1
21 | insesguansiadl (Uulnesunisy) B¥e Pacmina Ju NCS-22-VFC-SW 1
28 | \A30avE1ans 8o Gerhardt 1
29 | \W3eaniewnznou Bo SANYO 1
30 | ynardnluiunfesnnnliih 8o Garhardt $u EV16 1
31 | yagandu (Wiuvyaarialud) 1
32 | wdnwmuideuimdoidu vuin 200 A0S 1
33 | fiiusnwidiogns 0-4 esrniwaiea 8% Up RIGHT 1
3¢ | fifiusnundens 0-4 esm B9 Sunhui 3u LD3D70 3
35 | fiiusnudiedns 0-4 esmwaldea Bvio Mirage Ju FX-380 1
36 | futusnwegnai 0-20 ssrniwaLdea Ju SL183WT 1
37 | fiiiusnudiedns - 20 earnwaldea B9 Sanyo 1
38 | gUlefl (20 ssrvalBes) 1
39 | diusnw 10691 0-20 DA LwaITea 1
40 | wdoansoniuuuinesanealuda 10 dns/u. 3
41 | \nseufusognan 1uin 1 Ans e T-Science Ju WS-2000VS 2
12 | wdpufiusogiai 1une 2 Ans Be T-Science Ju WS-2000VS 2
43 | p30sgaasdunse e Brand Ju 4730140 2
aa | ipdesgeslulasiau B Gerhardt u KI11/26 (Wfouyarindnlensn) 1
a5 | \nvesgeslulnsiau 8% Gerhardt Ju KI11/26 1
16 | wdesndunenluiflelulpsiau 9o Garhardt Ju KI2/26 2

9N 5 - 11 9




a6y Yongfinuat IUIUYA
47 | wdnsinoandiauazanei B9 DKK-TOA §u TOA-1DO-3IP 2
48 | 1A3eainUIuNnunaeIU B%e Martini Instrument Ju MI4111 1
49 | inFemanasionsasimaninihuuulvianuieu 8% IKA fu C-MAGHS 7 2
50 | iedesHauansenousauindnliiih 8vo KA fu C-MAGHS 4 2
51 | infesnauasuiioimyun 8%e Vortex Ju G560 2
52 é'mﬁgﬂmuquqmmﬁ 890 Memmert §u WNB29 2
53 | in3ewmanasieusausimaniniuuulviauieu 8% KA fu C-MAGHS 7 2
50 | \n3eamaNasieusausiuanini B IKA u C-MAGHS 4 2
55 | wdowmavansyloiinua Be Vortex fu G560 2
56 émfwmw]uqmmﬁ fvf0 Memmert 1 WNB29 2
57 Peristaltic Pump Variable Speed S Watson Malow iju 505 S 5
58 Low Speed Peristaltic Pump Watson Malow §u313S 3
59 High Speed Peristaltic Pump Watson Malow i;u313SS/n 3

a5 - weh 10
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2) vieeufjuRnsvee
2.1) @91UNA

nauoIAMIANIMNTTNAENS 81A1sUfURNMTIMNTIUlesT U 1 viesuuinisvegaaguit 4-7

UM 5-7 Wiaeuiannsvee

6 o

2.2) sremsdaauazaunsal Useneulume ansialdmiumsviianisene wae aunsaldieil

1. JnLnes 2000 wa.

2. dnines 1000 wa.

3. Unines 500 wa.

4. dninet 250 ua.

5. dnines 100 wa.

6. Unines 50 wa.

7. wmgUvay 500 wa.
8. wnguuy 300 Ua.
9. wngUvuy 250 wa.
10.  wIAgUrNn125 ua.
11 wIaguvu 100 wa.
12, wgUvu 50 wa.
13, nszuenme 1000 4.
14.  nsyusnma 500 4.
15, nsyusnme 250 A,

duit 5 - wth 12



16.
17.
18.
19.
20.
21.
22.
23,
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
4a0.
41.
az.
43.
44,
a45.
46.
a7,
48.

NIEUBNAIY 100 1.
NIZUBNAN 50 wa.

NILUNAN 25 .

NIZUBNAN 10 .
PIRTAUIUINT 1000 wa.
PINTIAUIUINT 500 WA
PINTAUIUINT 250 Wa.
PINTAUIUINT 200 L3
PINTIAUIUINT 100 LA
PINTAUTUINT 50 3a.
PINTAUTUINT 25 3a.
TUnUsumg 50 wa.
Ynd7ung 25 ua.
Yind7ung 20 wa.
TUnUsumg 10 wa.
Ynd7ung 5 ua.
Ynd7ung 2 ua.
UUnUsnms 1 ua.

Yium 20 wa.

Yim 10 wa.

Uius 5 ua.

Uiln 1 wa.

avien (1)

vVIANYA (F)

U139 50 1a.

UL3m 10 1a.

U190 25 ua.

YInasiadl (i) Ta 1000 wa.
YInasiadl (Inui) Ta 500 wa.
Inasiadl (Inuia) Ta 250 wa.
VInasadl (i) la 125 ua
IREITLAT (NKND) W1 1000 wa.

YINESALN (A7) Y1500 .

dudl 5 - weh 13



49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

YINA5IAI (INUAD) W1 250 Wa.
VINAIAI (INUAD) W1 125 wa.
wna1sLAdl ([awanasin) ¥1 1000 wa.
Inasadl Einden) Ta 1000 wa.
vnasiadl (Wndea) la 500 wa.
vInansiadl ({nden) la 250 wa.

YInansall Eenden) Ta 100 wa.

Mesevieg 140 a.

390Lef 300 wa.

a9AYLeR 25x150 Ua. WSOUH

Undlu 5 i

NSI8UAD 7.5 @3l
Pousinansiall pp &
WILAIAWETS 8'
wesluilmes 0-100 «°
Stand

Camp wiiudaisn
yanldtindu 500 wa.
wSaldvaennaasy 50 S'
wSaldvasnnaany 25 S'
23ALan1a 750 1a.
anezgiliiley
aALERULaE 18.8 "
YoUANENSIALLEAULAE

wasluilmas 0-300 °

dud 5 - wth 14



2.3) %2

v a wa
YaUYUANS
Talunsiseunisaausiedvn 307231 IAINTSULATAITINNITVEE AnSUDANTU

o
a o

Uany kars1873%1 307493 TASIUIAINTSUENINADN dnSUNAnTulN 4

(1) UfURn1shenaefusenauninIenIn
(2) YgUuRnIsAunUILLUYYY

) Uﬁﬁ’amimm%u

(@) YjiRmsansueu

(5) UfURNsvRUDa

(6) UjURNsansszmela

(7) YRUaNMsmUTIaen

(8) Ufuinislulasiau

(9) Ufuinsmusunadlanegniin

2.4) s98n13AAMI

U7 2 nn

a6y Hongfindt I1UIUYA
1| \3esta 4 duwis B¥ Denver §u 1S-234 2
2 | 1edosds 2 fumis B%e Precisa BJ2200C 2
3| inSesdavny Bvfe UWE u AFM -300 1
4 Lﬂ%ﬁﬂﬂﬁ@ﬂﬂﬁuuaﬂ WUUVIS 838 Thesmo Scientific U Genesys 20 1
5 | in3eaianisganduuas wuu UV-Vis 8% Thermo Scientific Ju Genesys 105 2
6 | \wienvgansuuumuaugannil 8o UMAC §u UM - 1860 1
7 | wneu 8o Fisher Scientific U 1SO TEMP 1
8 | 10U 100-200 ssAwalTyd Bvo Memmert §u UNB-400 2
9 | ey 100-200 ssrwaLdEa B9 Memmert §u UNB-450 1
10 | 1w BV Fisher Scientific U 1SO TEMP 1
11 [ ;mwgamgiiae 1300 ssriwaiea Bve Naterthemn Ju B180 1
12 | fganiu Bvie TOPLAB 1
13 | dganiu vie TGSG 2
14 | ipdesilednfievdmsunnauny B HANNA §u Hi9025 1
15 | ipd0sumaziBen B9 WACOCTHAILAND fu BLENDER24 1
16 | pd0suavieny B WACOCTHAILAND §u BLENDER24 1

duf 5 - i 15




a6y Yozl 1UIUYA
17 | fiffusnwisieene 0-4 esm e Sunhui §u LD3D70 2
18 | iwdpensoniuuuiinesanealuda 10 dn/w. 3
19 | in3eagenlulasiau B Gerhardt Ju KI11/26 (wienyaridalonsn) 1
20 | iedesdeslulnsiau B9e Gerhardt Ju KI11/26 1
21 | edesndunelinielulnsiau B9 Garhardt uKI2/26 2
22 | infemanmsisLsauimanlnihuuulianadou Bve KA fu C-MAGHS 7 2
23 | iedesHauansioLswimanliiin 8% IKA u C-MAGHS 4 2
24 | \p3paEans Bve Gerhardt 1
25 | iedpavismzney %o SANYO 1

dud 5 - weh 16
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3) vesfjuinisdmsuinseslioniay
3.1) #01UNAY
nNaueIAIANEIAINTIUAERS 91U URANMTIrINTsulesn U 1 viesdjuRnsdmiuinsasile

MAueiaguin 5-9

JUN 5-9 WesufuRn1sdmuinTasiieniay

dii 5 - wth 18



3.2) siensiaauazaunsal

Usznauluime arselidmsumsiuiianiseneg was gunsaliduieaiuriesufjuianisi

e Tude 1.2) uaziiingunsaldsil

a a
pgillile

1. vasanilauaavila Hollow Cathode Lamp d1%5u3As12%516) Lawn wuniifay

1 waawey Tasilen wuanida wan dnia owne §angd (U waswiey azni o1swin 33

e Usen ey wag Tnwnadey

3.3) %2

2. Column @wsUBATIEINTE CO, , O, , N, kg CHy 31174 1 %A
. Column dwSudeseyiving Hy, 31171 1 40
. Column @5UAATIEIMANsUTENEUBUNIE WY WIVNURAKAZLENIUEA T1UIU 1 99

. Columnn @ usuiiesieim lalasiaudalng wag carbonyl sulfide 91u3u 1 %A

3
4
5
6. Column @nsUATILINT anUTEN0UBUNIE 1WU benzene, toluene 31U 1 9
7. Column DB5 313U 1 4

8. fingussadaUsznounisliauiiuiaios AAS

9. fngussadtusznoumslinuiuiaies GC

10. Mussyieuszneumsldnuiunias TOC

v a wva
YUY UANS
an ¥ oo

Talunnsiseunisaausedvn 307203 wildwinasyd ansulantudi 2 Maseusuy

'
a

LaEsE 307493 TAsstdmnssudaunadon dmSuianduln 4 maeulans
(1) UfuRnsUSIalansrin (AAS)
(2) Uju

i

JAn15As1zUSuNuA (GC)
(3) UATRNITIATILNAITDUNIEASUBY (TOC)

3.4) s18n13AgAMI

a6y Yongfiodt I1UIUYA
1 | w3ediinszsilavgmiin 8% Hitachi Ju Z-2000 1
2 | dosiiswiifing Bvie shimadzu u GC-2014ATF 1
3 | 1AResilAsIwdi TOC 898 shimadzu §u TOC-L CPH 1

dud 5 - weh 19
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4) FaaUfiRnnstha
4.1) daufing
nauenAsAaiyAmnssumans o1sUfiRnsImnssules du 2 vesUfoRnsthAdeud 5
11

5UT 5-11 veeuf)uRn1sinA

duit 5 - wih 21



4.2) srensiaauazaunsal

Usznauluime arselidmsunmsviuifnisenee wag aunsaliuiediuiesufuianisi

e Tuds 1.2)

4.3) irtaufunns

[%
aan o

Talunnsiseunisasusedan 307203 wwildawinasd ansulantuwdi 2 naseusuy

[ '
v Aa

wags183v 307493 lassanuAmnssudanndon dmdudantudi 4 maFeulane
(1) UjUan ey

(2) YfuRn1sanImnisinlnii

(3) Ufumn1sAunTEaa

(@) UfdRnseaesu

(5) UgURn1sAIUY

(6) Ufjumnsd

(7) YpUamsnsna

4.4) 578n13AAMI

a6y Hongfindt IUIUYA
1 | edesinAnnugu B HACH Ju 2100Q 1
2 | iedeuvissmznou Bvio SANYO 1
3 | edesiaUSinanaeiu 8% Martini Instrument Ju Mi4111 1
4 | \p3euvgians B Gerhardt 1
5 | danatu e TGSG 1
6 | AdoavgransuuumunNeumgll B9e UMAC Ju UM - 1860 1
7 | wdesdraedoant Bvo Lutran Sontk Fiken u 136H 1
8 A384 Programmable jar tester fvie Philips & Bird 1
9 | nsesinmnudunsndng Bve QIS fu B210T 1
10 | wdosinanmnnsthladi 8% QIS u BT250 1

dudl 5 - e 22
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5) vinaUuan1s¥23nen
5.1) d@auiins
' o < o e = ) v a wa A a @ =
NANeIATANLIAINTTUAERS B1A1SUHURNMTIMmNs Ul Fu 1 Weauuinsdainedisgun
5-13

Ui 5-13 FeaufjiRnn38aInen

5.2) sremsianuazgunan Uszneulude asieiidmiumsinujinissne uag gunsalsedl
1. Unwnes 2000 ua.

Unines 1000 ua.

Unines 500 wa.

Unines 250 ua.

Unines 100 a.

Unines 50 wa.

Vg 500 1A,

vIngUray 300 ua.

v 0o N o AL DN

Vg 250 1A,

—_
e

N3LUaNAN 500 Ua.

—
—

N3LUaNAN 250 Ua.

@ 5 - uih 24



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
a4,

NEUBNAIN 100 1a.

NEUBNAN 50 Ua.

NITUBNAN 25 U8.

nIzUBNAIN 10 8.
PIRTAUIUINT 1000 wa.
PINTIAUIUINT 500 WA
PINTAUIUINT 100 wa.
PINTAUTUINT 50 3a.

UiUs 10 wa.

Uius 5 ua.

Uiln 1 wa.

waven (1a)

WIANLA (@)

YInasiadl (i) Ta 1000 wa.
vInansadl (Rnuia) Ta 500 wa.
Inasiadl (i) Ta 250 wa.
Inasiadl (Inu) la 125 ua
YIRANTAL (NKAD) W1 1000 wa.
YIRS (INUAD) W1 500 wa.
VINAIAI (INUAD) W1 250 W,
VIRANTAL (WD) W1 125 Ua.
vInEsLadl (awanafn) ¥1 1000 wa.
wInasadl Eunden) Ta 1000 wa.
vnasadl Hindea) Ta 500 wa.
vnasiadl (Wnden) la 250 wa.
vnasiadl (Wnden) la 100 wa.
Naendlaf 25 x 150 1a. W30l
Unnau 8 i

NSBUAD 7.5 @3l

YOURNAITAL pp da0
WAALAIAUETS 8'

wesluilmes 0-100 «°

PInldaUINaY 500 wa.

a5 - w25



45.  uSaldvaeanaass 50 S
46.  uSaldviapanaass 25 S
47.  vasanaasd 20 x 150 wa.
48.  omezgiliiley

49, DALLAAULAE 18.8 "

50.  nszUalanulad

51.  deudnansiadiuanuiad
52. Ma9nneslIy

53, fuhndunfeufen

54 umzide

55. peligaleanaged

56, anaduide

57.  wiesluiines 0-300 «°
58.  nszawilend

59. mzmw‘%’ﬂmi

60.  Spreader plate

61. ALY

5.3) Wadaufunnns

TaluntsiseunsasusiedIvn 307102 INedmsSUIAINTTUALINADY d1uSudantuln 1
AMAYa1y 318791 307425 N1ssuAuTEULkazmUAussuuUIUaiLEY dmSulidatuiln 4 e

(%

uays1e3u 307493 lassnAmnssudaandon duuidnduli 4
(1) YfTRNMsAUMBE eI Ine
(2) Yuin1sdrsaalassaieamendeqansse
(3) UfuRnsdaudwnINUINKATAY

(@) URURNMIWNINTEAaUNIIlusTTY A

a a6

(5) UHURNITUNLaEIMUNYEUNTENILITIUEEUTD

9
(6) UURNIsTUIIUINRAUNTIMETTNURLLTD
(7) UgUAnisvdn

(8) UURN15BVENaveIioULaLuMNIInoN1TIATYURIRAUNSE

a a 6

(9) YUamsBvanaveslulasinuuasoanasanon1siasyvegauns

a a ¢

(10)UfURn1sdnsnaveslaveninmanisiaseyuogaunsd

a

(11)UURNMIBNENAVRE SENA196ON1549T Y VRIRAUNTE

dud 5 - neh 26



(12U RN laanesusIEITaNoY

(13)UfTRNMsTAalAaNesuTIMEITONNIOY

5.4) 578n13A5A0ua

a6y Hangfinuat IUIUYA
1 | ndeaganssmi v Olympus Ju CH 30-313E 2
2 | ndesqanssenl wionlnsviet] e Raxvision UKl 12/26 4
3 | \n3ests 2 fumis Bvfe Precisa Ju BJ2200C 2
04 | geduintinaunuaa B%e LS 1
5 | wdesilausaduloth 8%e Stursdy U SA-300VF 1
6 | inFesiaussdulon Bvo Hirayama u HVE-50 1
7 | §uanniie Bvio Bosstech Ju HVBT120SE 1
8 | 1wnau 100-200 ssmwalTya (400 Ans) Bke Memmert 1
9 | fusmzite Be Gallekamp 1
10 | \n3easiBanznau Bvo SANYO §u FALCON 6/300 1
11 | fuidregiei 0-4 asugaidea B%e UP RIGHT 1
11 | iwdosnsoniuuuinesanealuda 10 dn/w. 2
12 | insesmanasionsausimanilvihuuulianuieu 8o IKA Ju C-MAGHS 7 2
13 | inSesnanasionsaimaniulih 8% IKA u C-MAGHS 4 2
14 | wdowmavarsydioimiuau 5o Vortex Ju G560 2
15 émﬂ%mmuqmmﬁ 89 Memmert §u WNB29 3
16 | \A3eaveans 8ve Gerhardt 1
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