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4(3-3-8)

3(2-2-5)



283211

283221

283231

283232

283241

283312

283313

283322

283342

283343

283445

283446

283482

ABUANIZATU
NANATTIALNNIFINTTHRIUINRDH

AN9YUNALIRDIATT

Building Sanitation
?’JﬁQﬂ‘ﬁNLme‘j@’mmwMﬂN@ﬂ

Solid Waste Engineering and Management
MIALANIRESUATNTAALITIaY

Noise and Vibration Control
NITATLANNANEDINIALAZNITAN UL
Air Pollution Control and Design
nsdnnnsAINLUanasie iugaamngss
Industrial Safety Management
AFNTINRAZNNTEBNLULTT UL AR A
Wastewater Treatment Engineering and Design
AFAINFINLALNIFRNLLUT UV SE1N
Water Supply Engineering and Design
?Jﬂflﬂi‘jé\lﬂﬁiﬂfm@&l?m\‘iLﬁﬁﬁu@]‘ﬂﬂ
Hazardous Waste Engineering Control
ﬂg]iﬂikl’?ilLL@Z@%EI‘E’?‘?N@I\?LL"JWCZ\;I@N
Environmental Law and Ethic
SEULNITIAN IS AN RBHLRTHANY
Environmental and Energy Management System
AN9USHAUNANTTNURILINADH

Environmental Impact Assessment

UINNTIHURZAITHN Lﬁu%ﬂﬁtﬂﬂllﬂ"l‘iﬂquwZQQ/QQ’]HLL@Z

MIINRDH

Energy and Environment Innovation and entrepreneurship

o

a ada
FIUYUITIY

Research Methodology

54 g fi
39 Mg A
3(2-2-5H)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-3-6)

31



283491

283492

UYL

283314

283315

283316

283323

283333

283344

283381

NQNATTIALIRBNNNIAINTTHRILIARDH

NN9ANEBNTY *
Independent Study
aAniarnel *

Co — operative Education

* inamAaNBYWAYS 1 519990

NN NABNNNIFINTTNAIARDN

NN9EBNULLIELLSEL IR

Design of Sewerage
ﬂ’]‘iﬂ’]‘u@Nﬂﬂﬁﬂﬂ‘jﬂﬁﬂﬂﬂqmﬂﬂﬁﬂ‘ﬁw

Industrial Water Pollution Control
FrUUAAINTINUNTALUUEIINER

Natural Treatment Engineering System
nsanueadsuaymalulagnisinnaunily s
Waste Minimization and Recycling Technologies
mﬁm‘fi}ﬁmmmgﬁmmﬂ

Climate Change
ﬂ’]’iﬂﬂﬂLL‘LI‘LI’§$1_I1_WI"I<ﬁﬂ’]ﬂ‘§‘§3~I§I'QLL'JGIZ;'EJN
Design of Environmental Engineering Systems
FUDAREITNNAAINITHAUIARDH

Selected Topics in Environmental Engineering

3) UNIATTNABNLES FTUIN

6 Yiuufa

6 JiuIufn

6 YuIufn

9 WYAN

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

6 WHIUAR

32

fRnamnsadenEeausneiniidaapnulumrinendonzien vieanniuganinun

AUANATANYNAYSUTDY BNINIILAT AN AREANYYIA (U



3.1.4 WNRNTSANET

001101

001103

002101

003101

241151

242101

244101

001102

001104

002102

003102

263101

263271

283101

AP
Fudn 1
v
ANANISANEIAK

A e ludinyszdniu

Thai Language in Daily Life
NEEINgEAMTUBIRUTTIT
English for Daily Life
mslamalnladifeAngarava
Technology Usage for Digital Life
qUVBEANARS N5 TAN1TEAR
Artistic for Life Management
WARANE 1

Calculus |

o/ =\
PANLAL
Principle of Chemistry
NANH 1
Physic |

59N
AAnsAnEIUany

AEN EBREINS

Thai for Academic Purposes
ﬂﬁﬁﬁﬁﬂﬂi‘[i&ilﬁﬂﬂ’]‘jﬁlﬂﬂﬁ‘j

English for Communication

ANTHRATNAN WA

Digital Intelligence Quotient
MaRmTNELAZN15EEUTARDATAR
Skills Development and Lifelong Learning
ARPYFNEATIAINTIH

Engineering Statics

mmm%

Hydraulic

AR LARZBIN VYA UAFINTTHNRILIARDN

Chemistry and Biology for Environmental Engineering

I

2(2-0-4)
3(2-2-5)
1(0-2-1)
3(2-2-5)
3(3-0-6)
4(3-3-8)
4(3-3-8)

20 BRIEff

1(0-2-1)
3(2-2-5)
2(1-2-3)
3(2-2-5)
3(3-0-6)
3(3-0-6)
4(3-3-8)

19 KU
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001205

003203

261101

283202

283211

283221

003204

226101

263261

283231

283232

283241

wullit 2
AANTSANEIAY

mmé’\mqwLﬁ@mﬁﬁmwﬁﬁmmﬁLmzﬁ"m%‘w
English for Academic and Professional Communication
BauganiaTInas1IfIay
Collaborative Learning for Society Creation
RPN TN
Engineering Drawing
ﬂﬁﬁ?}mﬁwﬁfmLmzﬂ‘j:mumﬁmq’?}qmeyﬁu
Environmental Unit Operations and Processes
N19§ANALIRBIANT
Building Sanitation
?JﬂQﬂiiNLLNZﬂ’ﬁ’%/mﬂﬁi&dﬂN@ﬂ
Solid Waste Engineering and Management

I

aANISAnNEYIUlany
m‘if%/ﬂm%yﬂmw MUINRDHUAZYNLY
Health Environment and Community Management

a a i
ﬂ’]’iL?JEIuTﬂ’ﬁLLﬂ‘EN ABHNNILABT
Computer Programming
N1981999

Surveying
ﬂ’]’iﬂ’mﬁmLﬁﬁGLLNZﬂ’W‘SCZ:II/MNZLﬁﬂu
Noise and Vibration Control
NNTATLANNANEDINIALAZNITNLUL
Air Pollution Control and Design
nsdpmsaaslasnsielugasrnssy
Industrial Safety Management

I

3(2-2-5)

2(0-4-2)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

17 AULAH

1(0-2-1)

3(3-0-6)

3(2-3-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

16 KHIYAH
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AANSANEAY

003305 ﬂﬁzuqum‘jﬁm@dﬂﬂﬂLLuuzjﬂﬁ‘iLﬂw;ﬂ‘jzﬂﬂumﬁ 3(2-2-b)
YARAYIA
Design Thinking Process for Digital Age Entrepreneurs

283312 AranssuuarnIsesnuLusruutitminge 3(2-2-5)
Wastewater Treatment Engineering and Design

283322  AFINTINANTATLANIBRLEHATNY 3(3-0-6)
Hazardous Waste Engineering Control

283342 ﬂ{]i/‘iﬂ’]ﬁlLLZ‘\ﬁ"ﬁﬂﬁ‘i‘iNﬁI\iLL’JC”IZ’\?@N 3(3-0-6)
Environmental Laws and Ethic

283xxx  AYIDNLABN 3(x=X-X)
Major Elective

XXXXXX Y NNBNLAS 3(x=X-X)

Free Elective

594 18 BHIYff
AAnIsAnEIUany
283313  AAINTIHULAZNITERNLUUT UUUSZUN 3(2-2-5)

Water Supply Engineering and Design

083343  STULNNTIANITRIUIARDHUATNAN Y 3(3-0-6)
Environmental and Energy Management System

283xxx AU WBNLADN 3(x=x-X)
Major Elective

283xxx AU UBNLADN 3(x=x-X)
Maijor Elective

XXX ATUADNLES 3(X-X-X)
Free Elective

594 15 KWILAR



003306

283445

283446

283482

TpAnAaN BRI TSR (U5 1 518310

283491

283492

9/ 1
AW0N 4
¥
ANANTSANYINY
YIWINITANMHIFHIANTTHN TS DN
Integration for Professional Innovation
NITUTLHUNANTENURIUIARDHN
Environmental Impact Assessment

winnssnuarAanadugsenaunN1TANAII Y

LASRILIARDH

Energy and Environment Innovation and Entrepreneurship

=) ada o
U UIDITY
Research Methodology

I

AAnsAnEIUany

NSFANUIBNTZ*
Independent Study
AnfaFnEI*

Co-operative Education

I

3(0-6-3)

3(2-2-5)

3(2-2-5)

3(2-3-6)

12 Iefif

6 yiuufin

6 Wulgfia

6 NHIYAR
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3.1.5 ABEUIYSIYIUI

001101 mumetudimlszdniu 2(2-0-4)
Thai Language in Daily Life
JinBzn1slEnIE1 MeaunIaNe n19e1s nnssuans mezﬁﬂmﬁmmmm Ag@eu Ty
AR NREIs EInUsTI T RBE AN
Listening and reading skills in Thai for receiving message, speaking and writing in Thai for
delivering message, proper daily life communication
001102 AMEANeZRuINTS 1(0-2-1)
Thai for Academic Purposes
nnstnun maatunnei 19N A A9 WATNNSITEN ﬂ”li‘i_lgimﬁmﬁﬁmﬂ:;m‘mfwg
FUAnaRsEu R asiunITiEwe
Usage of Thai language in listening, speaking, reading and writing, integration of Thai
language with related fields for presentation
001103  ATEIAINGEANTUAINLUSLINTN 3(2-2-5)
Explorative English
Fdwe dsan aAuazlenanin uasn quiung L nénnislanE8engEAIuNI
s wa 911 e nnsRessreyadesmuAsaiumunsuazyanTHEAnazd Ty
Fundamental level of English vocabulary, expressions, phrases and grammar, English
usage in listening, speaking, reading and writing for communicating basic information regarding self
and others in daily life context
001104  suEsnqEINamsReas 3(2-2-5)
English for Communication
RGN Rman fsﬁLmszm'm'mimmé’mqwﬁgmmq mﬁ’ﬂmfiﬁf%mmé’mqw(;mm'iﬂq
WA 8% B ﬂﬁ‘jﬁlﬂﬂﬁiéfuﬂﬂ’mﬂﬁifﬁﬂﬁiﬁ?ilul,ﬂ?_lLLﬂzﬂﬁiUiiﬂﬁﬂLﬁﬁlQﬁ/ﬂﬁldﬁi’]G I FRUFT
Intermediate level of English vocabulary, expressions, phrases and grammar, English
usage in listening, speaking, reading and writing for communicating in familiar situations and
describing familiar matter
001205 aMEEINgUIRanIsRaasEvirnIsuAZAaTN 3(2-2-5)
English for Academic and Professional Communication
Fadnn dnan afuarlhensoinTendengs ndnnnslanendsnguaiunsls we 8

T N19AEEIT LB LB NNSANEILAZENTEN
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English vocabulary, expressions, phrases and grammar, English usage in listening,
speaking, reading and writing for communicating in academic and professional contexts
002101 ﬂqscfngﬂTuTaﬁLﬁﬁ%ﬁmﬂqﬁ?ﬁﬁ’ﬂ 1(0-2-1)
Technology Usage for Digital Life
windnfieatumalulainierenfiamesuazdumediin senuasdsines nannisii
ganssumndlreaidnnsefing n1slrmalulanisnenfianeduazdumedin nslarenuag
AN
Concepts of computer and internet technology, office software, principles of electronic
commerce, usage of computer and internet technology, usage of office software
002102 AITHRNIANNAIYVIA 2(1-2-3)
Digital Intelligence Quotient
Mﬁﬂﬂ{]‘iﬂﬂ’]?ﬁlLL@Z@%ﬁﬁiiNﬁLﬁﬁQ%ﬂﬂﬁULVW]TMT@@N’W‘LW?T Mzﬁ'ﬂﬂ’ﬁﬁugmjmjmmz
RV ﬂqiﬁ/ﬂﬂ‘i‘i%@Nﬂ@“ﬁ’]’]ﬂq‘mﬂsﬁ%uﬂzﬁ’lLﬂuﬂgﬂﬁdﬂ nnsAANanenfiasssTuaziinly
WWNﬂQMN’WHﬁLﬁIH’J%@MﬁIL‘V]ﬂT‘l&Tﬂ@ﬂ’ﬁmﬂLm:ﬁﬂ’ﬁ?}@N’ﬁ
Principles of laws and ethics concerning information technology, principles of information
accessing and information, extracting information and presentation, ethical communication according
to laws concerning information technology and communication
003101 quw%ﬂmam‘;?umsé'ﬂms%ﬁm 3(2-2-5)
Artistic for Life Management

o/ =Y o a o/ o/ o i
ﬂi‘h’i‘g’I%Q@I AN9ANNTIAUUANHA ANV RILN WNAIANLAZTNUTTIN UTeIRAINATUAS

v 1
= A a

A0TARNNGN el gurBzamiunisAningin nnTdAnITRInaeNiian1sAsIEIn Ty
zﬁlmmmzﬁwﬁu ﬂ’]i%’fﬂﬂ’]‘mwzwmwwwmﬁLL@&@G}T@ UNUMUREINNTIZDIRMLe9 N3N
%quﬁwjﬁ'u mﬁTﬁNﬁmmxﬂﬁfgaT@éﬁ'u ﬂ’l’iLLZ\TG‘I\?@@ﬂﬁGWq@ﬂ’i’iNVI’NG;/ﬂu@ﬂm’i‘m@%ﬂﬁ‘i‘mﬁﬁ
NN ﬂgwmﬁﬂcfu%mﬂi:ﬁ?ﬁ'u

Life philosophy, living on social and cultural diversity, history and local way of life, Phayao
studies, aesthetics of living, environmental management for earning a living, physical health,
mental health management, roles and duties in cooperative works, persuasion, proper code of

morality and ethics, laws in daily life
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003102 miﬁ’mmﬁ’ﬂmu,az:msf%ﬂugma@m%%m 3(2-2-5)
Skills Development and Lifelong Learning

U5y 1n1sAn NanN19ARe Y9N T iy 1A ANBIIATIZH NANNITAADENY
FINATIA NANN1TYNITAUUALNNTREENT NENNIFELUIARDATIA uazUWIRAADNS
wule naimminEznedIaN YARNATWLAZNISLEANEDN IASAN ViNYzN19An VinyznsAn
BUNAINGTIA TiNHEN1ARes19TiATNanIns inuznaaeas wainbznadengnanniin
fisuiugmsuomnan ﬁﬂﬂzﬂﬁdgﬁuﬂﬁﬁLﬁuﬁquqﬂﬂ@

Philosophy of thinking, Principles of critical and analytical thinking, creative thinking,
collaboration, communication, lifelong learning and growth mindset, development of social skills,
personality and expression in society, thinking skills, creative thinking, communication skills and
lifelong learning for future, personal financial skill
003203 L’%ﬂugéquﬁuﬂsséﬂ;ﬁqﬁmu 2(0-4-2)

Collaborative Learning for Society Creation

JinuENaEEugENTY NTANETRLETINLALARTARTevHTY N9vineusan i Tnis
ananenniainesadudin nsuanseen AaI5190 N19919UKM ﬂ'ﬁ‘ﬁﬁ’muﬂﬂﬂﬂwg LAY N9
TS TG T NI TR et o RYSUNY 4 W5 Y ’?WI%LLZQ:CWLI’]‘ﬁﬂﬂ\T(ﬂuLﬂ\‘lG]’]Nﬂg‘iﬁﬂ’]ilcfuﬂ’ﬁﬁ"li\‘l%ﬁﬁl?u
Faan nrssanfleuaUsudandusnmuanseniidsuulas arsidunadesdisuRnreune
Fann paumszminTuamAtuazANd gy andandnyoiifsnansdonuing niseansuln
mflmmmﬁqm\i’fwuﬁi’imLL@:T‘»‘?WJ’INLW’?W;;@IH

Community learning skills, study of the culture and way of life of the community,
collaboration, psychology of collaboration, public expression, planning, strategy formulating and
implementing plan in collaborative works, human rights and obligation, cooperation and adaptability
to changing environment, responsible citizens, awareness of value and importance of Thai identity,
acceptance of cultural diversity and respect for others
003204 ﬂ"l‘i'%'lﬂﬂﬁii\“{?.lﬂ’lw ’:\%QLL’JQZ;/’EIN LL@S’Q’N“H’% 1(0-2-1)

Health Environment and Community Management

ﬂQWN‘iﬂU%WWG@T"IHZ\FHﬂ'TW ﬂqﬁﬁLﬂ‘iqtﬁﬂ/ﬁyﬁ"IZjﬂﬂ"IWﬂ@QWLLLTN mwﬂmmﬁﬂumﬁ
m‘mymmﬂiymﬁlﬁLLfmz;ﬂmmijwﬁu ﬂ']‘mfmLLNuLL@:ﬁ’nﬁﬂmdm‘mqmym@ﬂ’]w ReuInAEH
Tuﬁmjmmuﬁﬁquéw mfmmﬂmjjﬁﬁmqﬂmw Auanann WAZANAU

Knowledge of health, analysis of one’s health problems, safety in living, searching

for community’s environmental problems, collaborative planning and lauching environmental health

project in community, leadership in health, environment and community
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L

003305 ﬂszuqumsﬁmﬁwaﬂLLuuéﬂqsLﬁuéﬂszﬂ@umsﬂqﬂﬁ%wa 3(2-2-5)
Design Thinking Process for Digital Age Entrepreneurs
mm%ﬁyugﬂuﬂﬁLﬁuﬁgﬂﬁ:ﬂ@um‘igﬂﬁ@ﬁ@ NNTINUNULAZYINEINTTNNNNITEU
dnFunilazneunis aoiantifansnisidugisznaunisyanana nslnadesiadndimiy
ﬁsﬂﬁ:ﬂ@umiafuﬂqﬂﬁ@ﬁ@ NTEUIUNITARIBIDENULL LHIRANITITINANTNAENTZLALNITAN
\BNBANUUYL AHEITH @%ﬂﬁﬁimm%ﬂizﬂ@umiﬂqmﬁ@ﬁ@

Basic knowledge of digital age entrepreneurs, financial planning and transaction for
entrepreneurs, qualities of digital age entrepreneurs, usage of measuring tools for digital age
entrepreneurs, design thinking process, concepts of developing new products using design thinking
process, ethics for digital age entrepreneurs
003306 Hsmﬁmsmwgéuﬁ'mﬂssuma"im%‘w 3(0-6-3)

Integration for Professional Innovation
mﬁgimqmﬁmm;}/ﬂmwmcﬁmﬁﬂﬁflﬁ“@fﬂém‘sﬂg’jﬁ’@mu@ﬁmﬁw NN9DNULLLATY
AR ANTTNNNA BN AL NTZLINNNTAABIBDNULY ULATNNTFINETIALUIAABINTANTTH
NWNAUNEN

Integration of knowledge gained from general education courses for professional activities,
designing and developing professional innovation using design thinking process, creating concepts of
professional innovations
241151  UWARARH 1 3(3-0-6)

Calculus |
ARAUATAINAD Hiasasandis méﬂ’uﬁummﬁﬂﬁzﬂqﬂé ﬂ%v"w’uﬁummiﬁﬁ:gﬂé WAt
ANIAUBRE UBH4E NASILLL VB NTUAZ IS ULANANTBILEN
Limit and continuity of functions, derivatives and their applications, integrals and their
applications, techniques of integration, improper integrals, matrices and system of linear equations
242101 wanAN 4(3-3-8)
Principle of Chemistry

aanauazn1ain Tanssassaraen sruuRsendn Wuszefuaslnasaanluians daunns

an5ETnS UGA3eAd A va9ude 999Maa FsAYaTs qmmwmmm%n’j‘y@wﬁ AIRUNAFNTAS

[ & 1 v
Al annaLAd naa-ud W nAlaedes dfuaeaes
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Matter and measurement, atomic structure, periodic system, chemical bonding and
molecular structure, stoichiometry, chemical reactions, gases, solid, liquid, solutions, fundamental
thermodynamics, chemical kinetics, chemical equilibrium, acids and bases, electrochemistry,
nuclear chemistry, environmental chemistry
244101 RFANA 1 4(3-3-8)

Physics |

PIENITTANNRANT USHIANAISRAZLBNIMINABS NISARBITHBIaINAINISS
Tu1 88 nandeuiinielasuinacalinns auna20duas uaz ngisARuinesiafi n1g
Lﬂz‘%ﬂuﬁuuuwﬂm\lLLﬂzﬂﬂﬂfmm%ﬂm*}'ﬁqLL“ﬁ@ 159 THNUFHLATNNTM 911 WANTH LAY N3
ays N bATAANT auTA9098a15 NAAERTI09Me ARKUAZANTAY 1dBsnazn1Tlnaw ua
ANTRYVBIULAY TEUULAUARATNITHEILTN mw;@uumqm%qﬁ izuuﬁvﬁsﬁqmuﬂ@ ANNITANOTUL
LLN&ﬂQWWGﬂqMMW@ﬂWNW%ﬁG% VIi‘[Hﬁ@@ﬁﬂﬂ@fT’T’ﬁ LLﬂzLﬂ%ﬂﬂﬂw;;ﬂ"ﬂN;ﬂu

Physical measurement units, scalar and vector quantities, motion under acceleration in 1
dimension, motion under gravity field, force equilibrium and Newton’s law of motions, circular
motion and rigid-body mechanics, momentum and collision, work energy and conservation” law in
physics, properties of matter, fluid mechanics, wave and vibration, sound and hearing, light,
properties of light, lens and vision, heat and temperature, ideal gas system, state equation and 4
rules of thermodynamics, kinetic theory of gases and heat engines
226101 ﬂﬁ‘il’?lf:lurﬂﬂtﬂ‘iﬂﬂ@ﬂﬁ’uﬂ@; 3(3-0-6)

Computer Programming

LHAAANNADNANADT FauLlTznoUIDIAENRIUADS Uﬁﬁmﬁuﬁﬂmmﬁmm%um
FNAUIT WHIAANITUTzIaRaTyaLLLAE nTaling suileuABnNT0enN UL LULALWaMUN
TuUsunau m‘iLﬁﬁﬂﬂiuﬂimmiﬂﬁzﬁmp ﬂﬁiLﬁHuTﬂiLLﬂiNLﬁﬂﬁﬁ%ﬁqﬂé?%ﬁfuﬂﬁiLLﬂRfﬁﬂ/iy‘Vi’m'N
AFINTTH

Computer concepts, computer components, hardware and software interaction, electronic
data processing concepts, program design and development methodology, high-level language

programming, programming applications for solving engineering problems
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261101  LALRLULIFAINTTHN 3(2-2-5)
Engineering Drawing
nMs@audasnes nsmiasninatede ns@aunneslsnsMAng waznis@uw
AMANYBELA NITUBNTUIARAZANNAAIARABUEREEN N9 T8GR N19@aun NI
3@ LNINUSTNEULAZNNS A IMNASIEAIEA N9 EENLLUAADNRADSLEBIRY m‘j’aﬂgugﬂ
ﬁyfmgﬁmaéfwmzmim:ﬂ@u%yumu
Lettering, freehand sketches, orthographic drawing and pictorial drawings, dimensioning
and tolerancing, sectional view, auxiliary views, detail and assembly drawings, basic computer-
aided drawing, solid modeling and assembly
263101  HARUAINASIAINTSH 3(3-0-6)
Engineering Statics
FEUUUSS UIIANT ﬂﬂq@ﬂm@gmmmzﬁ’mqmgﬁ ﬂﬁﬁﬁlmi"lzﬁi‘ﬂi\‘l‘ﬂyﬂ‘m;lu AN9AATIENA
LSUNNTZANYUWATH AITNEEAYI W SR DULAZIE R TN @gm%u‘wmﬂﬁ TeuAnI e
NAFERSLD DAY
Force systems, resultant, equilibrium of a particle and a rigid body, structural analysis of
trusses, distributed force analysis of beams, friction, virtual work and stability, centroid, moments of
inertia, introduction to dynamics
263261 1981979 3(2-3-6)
Surveying
WaNN139 1999 anaiie T udng9e 91T wﬁﬂm‘jLL@:ﬂﬁiUi:ﬁqﬂﬁgﬂgﬂﬂfﬁ/ﬂ
NN NN9TATELINIUATFNI AHARIALARDUIINE999 AINARIAAERTEaNSUln N3
USULNTBHA NMTATIDNULEITUAZUENSEN $119998Y TLUURATA N1981999 59 TnunWAnR
Uz LZ\QT/M%NWQWNZ;\JN AnfuazLBns e douuni ﬂf]ﬁﬁmuﬁ'm@ﬁugm
Principle of surveying, survey instruments, leveling, principles and applications of
theodolites, distance and direction measurements, errors in surveying, acceptable error, data
correction, bearings and azimuths calculation, traverse, coordinate systems, topographic surveying,

contour line, area and volume, map plotting, basic field works
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263271 YRANNNS 3(3-0-6)
Hydraulic

@m@uﬁ?}‘ﬂﬂw@ﬁw@ 2D NAFEAT AHAHTRFNERT N1TLARBUAYDIIDI AR FNAS
N MaRDIEEY ANNITWAIH THUARHLAZLSI N9 IARaRTI89I89 e usIaBEfaLas
l@8g9nnNn19aasfiaTueesina nMsALASITARRLAZANHARILARIIDINTS (MAT B98I MA 113
Transfuuulugulune meiudadasen Augiunismauunliasd nsinuesbauazeiode
n

Fluid properties, fluid statics, hydraulic pressure, fluid flow, continuity equation, energy
equation, momentum and forces in fluid flow, buoyancy, floatation and stability, dimensional and
similitude analysis, steady incompressible flow in pipes, preliminary open channels, fundamental of
unsteady flow, flow measurement and instruments

v

283101 LANBALAIINYIRTNSUIAINTINAILIARDN 4(3-3-8)

Chemistry and Biology for Environmental Engineering
Z\‘Iﬂ"luﬂ"ﬁiﬁﬁlﬂw}@lgﬂ&lLL@ﬁWﬁQQ"I%THﬂ/"V@gﬂ/‘H Nﬂﬂi:ﬁ‘l’]‘]_lGiﬂﬂ’]im?ililul,l,ﬂﬂ\‘]gﬁﬂ”lﬂﬁﬂ
Uﬂﬂqﬂﬁﬁjﬂﬁﬂ@@aﬂ’]ﬂ‘iéﬁLL’]@Z\T@N @"fmﬂmumzﬂ’lﬁmm:ﬁmaLm‘j ATLNTIN LLZ\]Z%’JS‘I’]W?J@G&’W
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Current environmental and energy situation, impact on climate change,roles of
environmental engineer, chemical, physical and biological characteristics and analysis of water,
wastewater and air, sample collection and preservation, bio—indicators, kinetic of biological growth,
control parameters for biological treatment, application of advanced instrument for analysis,
determination method and application of environmental engineering data

¥

283202 UGIiRNNTMNILUAZNTEUIMNTNIRILINADH 3(2-2-5)

Environmental Unit Operation and Processes
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Fundamentals of physical, chemical, and biological unit operations and processes in water
and wastewater treatment, process analysis, plug flow and completely stirred tank reactors,
mixing, sedimentation, floatation, filtration, equalization, aeration and mass transfer, pH adjustment,
adsorption, ion exchange, disinfection, kinetics of biochemical system, modeling of biological
reactor, food to microorganism ratio, sludge retention time, sludge volume index
283211  NMSYAAUIRBIAS 3(2-2-5)

Building Sanitation
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Building sanitation, laws and regulations, cold water supply system, pressurization, hot
water supply system, soil waste and vent drainage system, storm water drainage system, fire
protection system, wastewater treatment and solid waste management for building
283221 3ﬁ1ﬂiimmzﬂ'ﬁ$ﬂﬂ'ﬁ§'ézﬂﬂﬂ 3(2-2-5)

Solid Waste Engineering and Management
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Generation source, composition, quantities and characteristics of municipal solid wastes,
regulations and standards of municipal solid waste management, handling at source, collection,
transfer and transport, processing and transformation, waste-to-energy technologies, sanitary
landfill, integrated solid waste management, case study of carbon credit assessment for solid waste
management project
283231 msmuqu@mtmzmm%’umtﬁau 3(2-2-5)

Noise and Vibration Control
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Principles of sound waves, instrumentation of noise and vibration, impact of noise and
vibration on human health and environment, related laws and regulations, noise contour map, noise
control, use of acoustic materials and barriers, field measurement of community and industry
283232 mimuquuaﬁummmtmmsfa@mmu 3(2-2-5)

Air Pollution Control and Design
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Types of air pollutants, greenhouse gasses and sources, effects on health and
environment, sampling and analysis methods, air quality management, air pollution control
regulations and standards, air pollution meteorology, air quality models, principles and design of air
pollution control units for particulate and gases for industry
283241 ﬂﬁi&hnﬂsﬂQﬂuﬂa@ﬂﬁh?uqmﬂﬁwﬂssu 3(3-0-6)

Industrial Safety Management
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Nature of accident in industry and need of accident prevention, industrial safety
regulation, safety planning such as plant layout for safety, machine guarding and maintenance and
personal safety prevention and control in industry; industrial safety management and risk
assessment, safety training, accident analysis
283312 ﬁaJ@T’Jf‘l‘i‘i&ll,l,’&‘?.ii"l"]‘j’ﬂ’i’]f’lLl,‘lJ‘IJ53‘1.1‘lJ‘l.‘i”I‘Ifl/(?l‘lf’l,‘ﬁl,ai’:l 3(2-2-5)

Wastewater Treatment Engineering and Design
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Wastewater characteristics, effluent standards, physical chemical and biological treatment
processes, wastewater treatment technology, wastewater treatment system design; aerobic
treatment systems; anaerobic treatment systems, sludges treatment systems, biological nutrient
removal, operation of wastewater treatment systems, consideration of energy use and production
in wastewater treatment systems, relationship of wastewater treatment to carbon emission
283313 AfANIINUALNITRRNLUUSEUUUSEUN 3(2-2-5)

Water Supply Engineering and design
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Sources and quality of raw water, water supply standards, conventional water treatment
processes, design of pumping station, design and operation, coagulation and flocculation,
sedimentation, filtration, disinfection, and design of water distribution system
283314 ﬂ’]i@’ﬂﬂLLUUﬁzUUizU’]ﬂﬁl’naﬂ 3(2-2-5)

Design of Sewerage

m’mﬁ"lﬁiyﬂmmﬁ:mmfﬁ ﬂg‘lfimml,mﬂyﬂﬁmum FAANARINT A WU LNBTZUE
iy nsUszinmuazindnsIn1siia n19eenuULTsLUNaTITINd B LAY SIULINTEUNE
¥ B9AUIENELBITIULITLNY Lﬂ%ﬂﬂquﬁﬁ m‘mﬂmmuwmﬁquﬁﬁ LLﬂzﬂﬁiﬂﬁfga%ﬂiﬁ’ﬁzuu
LU

Important of sewerage systems, laws and regulations, hydraulics in sewerage systems,
flow estimation and measurement, design of wastewater collection and storm water drainage
systems, components of drainage systems, pump, design of pumping station and maintenance of
sewerage system
283315 ﬂ’]iﬁ'?‘u@Nuﬂﬁﬂﬁlﬁﬂﬁﬂqwﬂ’lﬁﬂﬁiu 3(3-0-6)

Industrial Water Pollution Control
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Production processes of major industries, wastewater characteristics, wastewater
minimization and clean technology, technology for industrial wastewater treatment, laws and
regulations, Technology for treating wastewater and energy production in industrial plants,
greenhouse gas emission reduction in wastewater management
283316 S2UUAAINTINAIFUILARUUEITHNAR 3(2-2-5)

Natural Treatment Engineering System
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Low energy consumption wastewater treatment technology, Bioremediation, land
treatment, pond systems, constructed wetland systems, design and operation of natural treatment
engineering systems, site selection for natural treatment systems, nutrient recovery andreuse,
effect of natural treatment systems on global warming
283322 ?Jﬁ’Jﬂ‘JSNﬂ’ISﬂ’J‘UQN’LI@\?L%EI’S%Q‘J’IEI 3(3-0-06)

Hazardous Waste Engineering Control
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Types and characteristics of hazardous waste, laws and environmental legislations,
toxicity, fate and transport of contaminants, hazardous waste control and management, handling
and transportation, chemical and biological treatment and disposal processes, incineration,

stabilization and solidification, land disposal and site remediation, waste to energy
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283323 ANSAAABILHYUNZN ﬂ‘[‘léiﬂgﬂ"ﬁﬁ”lﬂﬁlﬂ N’l?’lf?ﬂﬁi 3(3-0-06)

Waste Minimization and Recycling Technologies
whurasinineadeuan19UansngEeNnIzanaInnIsTANITYeaReY n1IWmI
AdsdufimnsUesiunaizannisannisiinueaiefiuasiiile malansaanisineesie
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Introduction of source of waste and greenhouse gas emission from waste maangement,
sustainable development aims at pollution prevention through source reduction, waste minimization
techniques focus on inventory management, production process modification and recovery, waste
minimization strategies include environmental management system, environmental auditing,
environmental performance evaluation and life cycle analysis, fundamental concepts of recycling
and recovery technology, waste to energy, innovation and utilization in waste management
283333 m‘smﬁﬂmmmgﬁmmﬁ 3(3-0-6)
Climate Change
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Climate and principles of climate change, global warming, causes of the global warming
and climate change, greenhouse gases and their sources and sinks, introduction to impacts,
vulnerability, mitigation and adaptation related to climate change, the policy related to managing

climate change problem, carbon credit, disaster, prevention of disaster and related management

tool
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283342 NHRNILURTIFLFITHAILIARDH 3(3-0-6)
Environmental Law and Ethic
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Related environmental organization, environmental laws and regulations, related
environmental standards, Enhancement and Conservation of the National Environmental Quality
Acts, Engineering Acts, Factory Acts, Hazard Substances, Public Health Acts, law related to energy,
regulations and policies on national greenhouse gas emission reduction. implementation and
enforcement, international laws and regulations on environment, right ethics and morality of
environmental engineers
283343 STULNMSTANITAIUINNDHUAENAIIM 3(3-0-6)

Environmental and Energy Management System
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Principle of environmental management, environmental law and policy, standard of
environmental management system (ISO 14001), pollution prevention and cleaner technology,
environmental impact assessment, life cycle environmental management, material flow analysis for
sustainable resource and waste management, mass and energy balance in industry, energy
management system, standard of energy management system (ISO 50001), clean energy and
waste-to-energy technology, cost-benefit analysis for energy project, industrial greenhouse gas

emission reduction and carbon credit evaluation
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283344 NNSEBNULLSEULNINAFAINSSHRILINREN 3(3-0-6)
Design of Environmental Engineering System
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Structure and electrical system in waste treatment, equipment and mechanical machine in
waste treatment, instrumentation, regulations and details of system design, cost estimation, indoor
energy-saving technology
283381 TUARANTINNGIFINSSHAINIAREN 3(3-0-6)
Selected Topics in Environmental Engineering
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Novel or current interesting topics in environmental engineering, concepts theories related
to the selected topics, searching data from Thai and international media, trends in the knowledge
application related to environmental engineering, research presentation in correct Thai and English
language
283445 ﬂ'li‘i.li:l,fluwﬂﬂszwu?ﬁLL’JW;@N 3(2-2-5)
Environmental Impact Assessment
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Principal of environmental impact assessment, related law and regulation, assessment of

physical resources, biological resources, human use values and quality of life, public participation,

mitigation measures, monitoring plan, environmental impact assessment reporting, case studies
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283446 u’?mﬂiiuLL@:ﬂ’;'mL‘ﬁuéﬂixnfauﬂﬁigﬁuwﬁi‘l\ﬂmmzﬁame;ﬂu 3(2-2-5)

Energy and Environment Innovation and Entrepreneurship
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Environmentally friendly and sustainable technology, technology for environmental
pollution management, renewable and clean energy technology, the carbon credit evaluation for
carbon trading scheme, the principles of Innovation system, creating innovation for energy and
environment purposes, innovation development related with technology transformation and climate
change, the intellectual property of technological-based business technology, innovative
development for commercial utilization
283482 sxilauisivy 3(2-3-6)

Research Methodology
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Research methodology, research problem in environmental engineering, proposal writing
in Thai and English, searching of English article, research hypothesis, data collection, using on
statistic for data analysis, data interpretation and conclusion, presentation and report writing
technique in Thai and English
283491 fAsANUIBNSE 6 nuaEfin

Independent Study
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Study on interesting tropic in environmental engineering under supervisor instruction,
searching data from Thai and international research articles, data collecting, analyzing and
discussion, statistics application for an environmental engineering work, presentation of the study
results in Thai and English, the final report preparation in correct Thai and English language
283492 ARAAFANET 6 inaefin

Co-operative Education
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Working, learning, experience gaining and improving working skills in environment
engineering work as an apprentice in private or government sectors, searching information for
working from Thai and English media, the performance report preparation and presentation

in correct Thai and English language
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7. AUSTNANITANRNIY (Key Performance Indicators)

87

[ ¥
AYRUITHANTTATRUITY

9 1

i 2

i 3

% 4

T 4 E4

1. 919198529 MMANgRT De9UeETaaT 80
AWM NN TZAHIUHN TBFRAAH uaz

NUNIUNTANANNTVBINANGAT

2. #5188 UBUAYDINANGRAT ATHULL HAB.2

NRBAARBITUNTBUNINTFIHAMA

a

FLAURANFANEIUAIYR NIDNINTFIUADH

q

§12YF117%87 (91H)

3. H919ADYAABITILITT WAZIIUALLDAAD
FLRUNITUNIAFUIN (D1H) ATNLLL NAD.3
UaY HAe.4 agvuasnauntgilaaaniulaay

mﬂmiﬁ'ﬂm%munmwﬁm

4. IAVINTINTHNANITANERNIT28991831 LAY
SIENAHNANNTANTINNNTYDILTEAUNTT
AMATWIN (ANF) AHUUY HAD.5 LAY NAD.6
netu 30 - wdsAnganAnisAnen Ade

aouiAsuYNINeden

5. 4AYNINENNUNANTIALINNNTDIMAN g
AINULY HAD.7 Nelu 60 Tu navAngad

NI5ANET

6. HNTNINFDUNARNONDUBIRARAINNIATNN
=1 g’d‘ o g a
HAN3BNITIRMWATY HAD.3 UaY HAD.4 (01F)

DYWNUBYTRURY 25 ﬂmiw%ﬁﬁlﬂmauﬁfmmm

Jnne9fnen

7. 4nsimn/UiuU§9n199AN5 5 RN NTEEN
g = = 2 g

NAYNS N1TNBW 138 NTUTRUNANTTIEENG

nwanITUszfnnnsAnI s sy

NAe.7 UVwan

7 T v v, ~
8. 919138 (013) nAn Irsunsgafime

JADATREHIATHATTTANTTEEWNTTNEN




88

ST BNANS AR g1 | dn2 | Onz | dn4 | O05

9. 191989 smNARIASUNNTHBMMIMAAEINNT | v

. T L e v v v v
war/Maa3rEn auHeydarniiens
10. drHanyARINTATUAUN1EEEUNTEEY (07
) Tnsunisimmnarnisuaymaeisdn ey | v v v v v
nMN9pERy 50 Aail
1. sz misnalaresiandganeniomis
o fifnennnmdngss wasliannan 3.51 v | v
FINALUHLLEN 5.0
12. szduniona lavesy lofinifinarodie Y
Tl WAe lneEn9n 3.51 9 NAIAN 5.0
sanFLeE (1) Tuunasd 9 10 10 11 12
FALNBIAY (287) 1-5 | 1-5 | 1-5 | 1-5 | 1-5
FALGEABININTIN (1D) 9 10 10 11 12

« - o v ~ v 1 P
LT NUSELNY: ‘Vmﬂg@]i\fﬂNﬁﬁig”lumqﬂﬂiﬂUN’T@ﬁﬁ"luﬂmrg%l”l ARINTWLN T LTEL

o

e
U

FUUNBUNAY (FaueE9 1-5) Hnadndun19U95qaNlInung LasHamuaudausdning

ANHNNITUITQIUIMNNY Tunaanan 80% 20969U9T990 TARA1T04191NS1UINGFIUIT

TIAULarAILNT TN Ay

v




89

NNIAN 8 msﬂszLa‘immzﬂ%'uu§ems¢?mﬁumswmw§'ﬂ§ms

1. n19UseIiRU L ANENaBIN1THEY

1.1 n15UseiiRNAYNENITEaY

4 9% - Y “d v 4

nszuannisfiazlrlunisUszifunauazlsulgegnsaansiiansunnlaiie
WNWIN19 38U 19881 ReTaananndaniBenlnenna1sayaenezasalszlduyiEeniu
yn o Fareafiannlande il TnapieUsnfineinnisssusss N19RINANGANTTHYDY
fRnarnnnapfilang NslanauaInddn nsreuAIDIHYesIAR MEWEW Faillasausan
v dI ! v v v <& A dQ/ v v ﬂld - v
PBYAIINTNANINILNANUAT fiAsezan1salsniudesaulnn gEauiaoueils
yian i MnAsnaai o iuannsaviniiydenanlala Arssulqdanisaen nsmasey
nauMABEULAZUANEAAEEY Aza1Na03 g Eeniinaaien lavde (nhudemiiaon
T wanwuafidgynn AasdinisdninunisdiulqenisBannisaeuuazszyhlu ans. 5

WAL HAB.0

L ¥ L4
1.2 msdssfinineraeeiatse IS luARNALNENTRE W
fvina ARR (PRNM91T2ANNANTEENIDIB19N BN 114 Usziiwinyenm
NAYNBNITIDU UATNNT BB IMN1TaaRTWNN o 9187357 UaTKIBWIN1TUIHRNNAENT

nsaeuluuAazsnEiann HAp.5 uay 1Ae.6 Weiweayatlewndulmmangnansly

2. msﬂsmﬁuwé’ﬂgmﬁumwsw
o a o/ = dll a s a
mmiﬂ‘szLuumﬂquumwmﬂmum‘m‘sz‘zjwLW@ﬂizmumquﬁmﬁmﬁu
mmau?unﬂfimﬁmumé’mﬁ%ﬁu NAD.7 %aﬁmﬁmﬁ?unﬂﬂmiﬁﬂmﬁ@muﬁu
%4 Q( ¥ [ %3 3 o ¥ ¥ [ % ¥
wmmqwﬁcfumﬁfwaﬂqmmﬂmﬁL’%ﬁumimu FINYNNITRITIIVDY AU UNALINNHITEN
®BYe o = o S a A & o a ¥
LmzszﬂmmmmwfmLLuuﬂ@umwfiﬂmimmwmwmLﬁm wanaINEUsIEINIT0Usz W R
¥ = . & ﬁ o =Y o/
mﬂwimmqwﬁmsﬁmmmumusfmmmumimLuumumnqm WADIINT NN

m'ﬁﬂ‘s:Lﬁumm‘sﬁﬁ:ﬁ’u@mmwmﬂéfu

3. NMTUSEIHUNANITANER NN IR BUANANE AT
Uszifinlnalysnaen uae.7 ssmangmstuyndnisfinen uaznisusafingonan

AN9ANEINIETH ATHFILNENANITARINYN A



90

4. MEINUNIRNANTTUSEIARUAZ MR RUS UL SIang e
AINNNF9IIMIBYR YD 2 Azvinlmauamiesnisudmanangaavionan iy
AnganuazhuunazArn nadifinulgmivessnein AanunsadufiunisUsulgeeeinn
siue Tavint deazidunisuiuuqeees unnsufuuqeeesinaasinnaennanfinuilon
dmFunisUsudsmdngaansatiuiy sznazviann 1 5 1 ieflieindngnad s

yiusle uAZIBAAABITLANABIN19IBIY T D.Fin



LENFHTITATANKIN

1 v

AARWAN N PETIR U BYIENEENALN 1A% NIANENTZALLB Yoy 9 WA, 2561

NAKUIN 2 ANTNRIUWRLRANGATUTULSY WA 2560 uasnangmelsulge
W.F1. 2565

ANARUIN A AAILASAIA DN TN TR AN S

ANANHAN 3 FIENTUNNTUSEEHANINUNANGAS

ANANHIN 9 Y9I RUATHAITNNATIN1T89D719158U 5T MAN GRS

ANANHAN B N1TLNTRDHIBIN91T0LTEIMANGA

v L4

AANKEIN ¥ TeideuAENTINNITANTIAING fmmgmﬂm"mgﬁu;gmm\i

ANYFNERNT mﬂmfmgﬁuﬁmmﬁmﬂﬁu WAZENAAITNIRNIZNI N

AFINTTH ﬁﬂmﬁﬂf;ﬂi@:"f‘l;mi%’mmﬂ%iyfyﬁ Useniatiening viaa
ARTRT N3z NBLATENGAINTINAGLAN W.A. 2562
ANANKAN ¥ ARSI TE AT AN gReArn s aRTT i
fAAT AN INAIUINADH MANGRTLSULTI WA, 2565 fusda
AHNAFINAIHATERT AN UFENANTENT29ANEENT 309
NIMIFIHAUIRTTAULT Y Y915 ANUNAFINTTHAART WA, 2553
ANARUIN B NAAWENNTEETiAAnTsenmAngaa(PLOyI LT
ANARUIN 1 APTHENRUETENINT18AT TN AN GRS UBIARRTNNNY

L4
TAINTINFTNANT

91



AIANUIN N
¥ ¥

DUIAUNRIINIYTRYNLLE I1A78

ASANYITEALUS QY YIN5 W.A. 2561

92



‘é?gw %f

S0 >
FBTIAUNNIINEIRENE LB

dfiae NSANEISTZAUUSYYINS W.A. bebe

Tnefifiunsanastieaniateduaniinetfansien drfae nrsfnunseiuuiyaied el
AMSANEISEAUUS Y Ie32aINMINENRENTENRNIATTIHULATAMATN FEAARBINUUIENIA
NIININANETENT B89 INTHMSEIMANGRTsAULBQaeE WA, eew YssmAnssnandneninig
309 UNIMNINITLAMISNIITHIATIUNANGRITTALRANANET WA, Beee LATLUTINIARMENTINNTTNTS
ganAnEn B89 N3BUNIAST AR STALEANANEILAEE WA bede wazfulafadin andesmnany
ANNTUNIA9T Bo (o) HIATT ¢& HIATT &« WRY NIATT Do WNTTIrlyQfAunidnandansien
WAL meda snamTAngdanaen Tuasnalssgnadl eeeve Wadufl oo WannangAN WA bevo
Zalieandetisdulinie s

o o

Wendn “dateduaniinendanzian d1dae nnafnerssduligyans
WA oEoe”

do e dareruildnaTsu AR AN TNSANET weve ndul

o/ oY v o /e v o e/ J ¥ '} o o/ v o v o/ e/ '
ﬂ’]‘iﬁﬂ‘ﬂ’]’i:ﬂﬂiﬁmfmmﬁ?ﬂﬂﬂummﬁﬂﬂ'ﬂﬂdﬂuu nus wyAnenae (Rinuadetiedu

° o o P o & X v o o & e WOvy o o
dunsewizdmiunisdnunlimdngnanilandngnsla neilnindasduianiziu i WA lEHaiady
WANENAEwEn 18 MTAnENTTAULEnIeE WAL weda war IDNALNMANENAENEIen d1dae

o v Al = s { LINT- Y v o/ e ;
MsANENTEAULBYI9E WAL oeen wilufndn @l o) Wa. weee AMUATRmMdaTAutum

dm « Wenidn
oo IDRAUNMITANENAENZIEN 91fag ANSANENTEALLRYYNYIT W.A. beEn

o

oo TRUIAUNMIANEIRENTIEY  dfee nsAnENTEAUUSYIeE WAL beEm

Wlafindn (@IU7 o) WA weee
fa « Uudeosud

“HININENAL” PHIYAHIN  HATINYIRUNTLEN

“EANHMNANENAY”  WHIEANDTY  ANIHURNENAENTLEN

“aBnN1TUR” PHIYANHTN  BBNITUANNNANNRLNTLEN

“RITHE” PHIHAMHIT  AINIHTEINITAINHING e/(en)
UWAINTEINBU T I RNNIANENRUNTLE W.FL.
¢ Em WarANIATMsiBendaatinaaud
fgmnfiauinuazlFfinnsdnniadannis

AW

93



v
“AIPAUA" ANWAINTT RINTIFIRIIUNAEINITATNHARGT o (en)
wianw szl e BumAnunfunsian w.e.
ween LasAnsTATINMREantnadnaui
fgruz WouwiuazlFdnsdannsiden

e

i ¢ Wobnauadnunsidulussdaredud vasifisrnmsanussnaddadauszlemi
Tunrssntunnsmetiteedud lnsditywnfueiunisugifansdietedid Wesnsud dugitededunn
vz e idiufige

WM o

MU nEI

fa o puaniRvadinfnm

v  néingesByaed @ « ¥ waehitiaands o U avdaaduddrFansfinu seiu
Koanfnuinanlanaviafsuyitdinssnin fneninissuTes risdufantsfinunssiuay By g vie
Waumn W%@ﬁxﬁw%mmnm‘%w‘%ﬂLﬁzmwiﬂmﬂﬂmﬁuﬂﬁﬁﬂm{fv’uqqﬁy’ﬂuﬂi:mﬁu‘%mﬁqﬂsxmﬂ%a
NI inedeuas

vl vingraliyaed piades) exfeatugdFennsAinuazdunissniatedngiegn
-.i’f"uf_gw’%mﬁﬂuwh wiaszAunRyan (e ) viafiauwh DueAriesaiuareiiiasdifine

o.a wﬁnqmﬁﬁfyiyﬂm‘%uuuﬁ'mwﬁwﬁqmqﬁ-mnfﬁ wazyindnsdelfifints feadu
fAGantsfinensviudsenfnemenuaeiadiauia Treftazunuedssealifasndt mao 433U
¢ sufuaswEnfisumin uainannsBonlmdngmaBygisiuuinmiin tifipendt eeo yonA
ansnenath Tussminsnsfnun lundngesuuudinawiin vnanamsAnunia AannsAnEuilifinanisGeu
BN en.o AINTLUL & TEFUAzILWIRFeun AzBaiTiReraguani i sAnemdngraunsuinwi

v hffguamsnnnelifuguassadentifine

v Tinedseinemuifwinsivesmaddigalidagn tusdanuiisiinssinles
Uszrm vipanufinaying

vo lragndndessn wisgnldesnsinaaniunisinutla ¢ mwszaaTa@an
AHLSENGR

fo o nsasudAnRan viansAn@andndnide
w.e  wingnABasinireeLAn@en WiadndongdnSenisfinunialisesinunnou
Uamevdafieupindniugdmiuasa 9 I anlsznrauazsreasBanfamiingfe winfidrineu
AMUZNTINNTINTEANANEINTNA
e HATAVENREDNYIINIRBLAMEEN vﬁfaﬁ’mLﬁﬂﬂﬁﬁTﬁ%’Uﬂgﬂ%mmﬂm‘%ﬂLﬁﬂuwh

wiaf RS U3y yredvinmfauuindniuiae Wadne1easuliyyrndananirniearanieinees

P £y -4 P’ v odd ) o e
NWI'JVIEI’W@EW]N?:L‘ﬁﬁU ng@ l'r'l"mNﬂuT‘ililmNW]’m%i'mEI‘mﬂﬂ"Jﬂ‘l_lm‘i.l”l':l'ﬂ”mu ']

94




fa < nesulanian vaednAnunennaantiinnsAnunau
Go wnTivgrReatesulouian wiinfnuiengantugasAnuidudoeminedy
U999
<o AusstiBesfralewn fui@neeaminetds
2o RnumiBauiidymalibde »
el BAnuaninsAnunfinntnendeiusasanudalifisendn o 0
AsENEN
wo  fszafazenlnuendinidmsninendy FoaLfRcT
woo EAEBIwNAnmnAngdatimun Tnesdefanninendehifisandn mo M
ApuFuamedawasmantsinefilssadardfnu vée
wol  WaouAnwfindndonidanalanine suflauwantsGeunasaanden
HamseArAlrEeniiudasndauminendulnens
we mAngndaaaRaanaafureuilen TnonaunsRansaneinane
we  nmdsulaumiceinuaznantsiBeu
e wnetdessiensaniieulousneteniiGeen Traamuiurayssnn
wasdnsiismamhefinfeafies Tawlifu « T « samdhgraftezeadiaulan 7d deaffullmufidmn
Thsznanwinende
wae Anfasfelaudumbefinaran sxnsiidanineg sty
ffuseRremeAvends wresinansBeuflauTRlimnndssud '
cea suAmAkTeEEtRReu T sthigminndnonmndssfuduasan

\As

¥o & nsvadnfnundieBanafiees
«.® QﬁﬁwL‘?fam‘sﬁﬂm'izﬁuﬂ‘%mfuflmﬂwq‘f’mmﬁﬂ w"‘mmnﬂmﬂ’uqﬂuﬁnmﬁu
ansmadnAnusiefes g sianmirnaudunt s fissiuls u.wiﬁmLﬂuﬁﬁqmmﬁ’ﬁm’mﬁr’i’mum‘muﬁﬂ %
wo  NEAERIATINA TN FmeufAda
woe  BuitasmnufinrEnandasimun Taedauminerdalifinandn mo
AmuSuamedowmaeanansAnenfilsadasindnu
wiode  nsudindnut aninendeanefansniniudn Teadauaanafivreuyes
AL

wo  madsulaumicefetihie e sntdliinemlan

fn a0 NMadAENEITEALLAIRIRales snAnensaiTnsRauAnden viiadAndonyaas

J [ o @ N ! o S
st QmﬂuumwwuwﬁﬂﬁumTﬂuﬂﬂ o M’i’ﬂﬁﬂmﬂuummuﬁnwum‘muﬂs:mﬁumqwmﬁﬂ

fa ae nsmevuiadiniae
ve.0 GiEauAnREnlA A lHTun1sdngen vﬁﬁfﬁ%’u@gﬁﬁsfﬂﬂummnﬂmuﬁnm’i‘;u
viseiilAs e AT inAnusie vaefidnfnumitakynfiees askiessnsanuiuanedoundng e 1
pafiimntlssmmmingnde Wedunafloaiubfntuiu nan foninededmmn

2 1 -

ool NSdfHMmNTARRanTIEAnun Bisreeudanindi a1 A ivgtdufiivun

&l

95



96

w1 g M ~ [ e as By - ar
Witairanzdvanisdnibiaen usilisuegRanamingdaduse g [
= s s ar & & A { M v Do
&@.m NTANENAtas iR STALSE I s dRnuazanan ANy Gaflutindi AU awn

W2 ARRAAuLRELWN AT AnEn FaRAdafuuALn1TAnET Mandsiunedeuduignuda

d2 ow n1stinganninn
oo matnasmArmetuane Wufiiendlseemnsiy ¢
ool MatesATandy sxdnnfifeisdelasa
s TRnfsramdassadnasiriinmsiu sdadliiuaniurauann
1ansfl MBEnen @ warasuAanmdn wazlfEeunnunuarsAnetuanfnanudalidinanda
‘o ATANTSANENLUNG
oo nsinearBrllanin asdeelBiuacnninsauannuniingnde
ThermmsRansanernandsinuasarsuing fudani il Tvindulsymmmring &
oo A1snasBrTAmus iy asfsiniunT e e Runien iame o
Gau
ooe  SHoRANFeaTATuEe TefrTiee Buuenarethatd s A
sypuiuanwas et bl

WHIA

AFIANTTANEN

8 aa  SELUNMTIANTIANEN
ome niingndefisruunisdanisinen TneliaoeAtvinffdesdnitumefnle q
WinsAnun tusmz A SuuiiResan e st
omin Euirmi q Adasanlussinendaystnoufitenanasneien
o wANEIAEFTEULNTEANTIRnETTLLYnTA Trautensdnnisfinenoandu
ERUT IR
s LY b ATARTSANYAsaTntsfinen dunisdanisfnenunagdy
mansfnetedufiszsznafnulitianndt o el anAnenduernilnninggiaudaiunis
asAnEn bt uatsrazinanBoulssinm < dland TredadalBaursausasefgn Difis el
savingAneaditnuals i antsAnenUniuasssuuyinie
pen.als UL @ A1AN1TAAEAFeTNISAnEY (HazazioanBeulafiaandn
o FUnvisEnANsANET TR HedantsGanlifsnnuiTusamissfnmfismun (unanisinen
UndassTeuuvinim
oo nadiindngrassnuinlszneudcesednid duiauasmluninggien
weRnemdsRnaaam viensdAnuntifaafiewinmaggisuihidmisrennansfinenataiedy
fel
am.& ¥inAngnda i rruuntitefnuntsdnfiuntafoun d1uaunminednliuans
faBsnamnTAnenrasuraEsIEd
ool N1IRAMNETR



&
smw.0 18ATIAnANqus Aliuatussetanissflsaiiguilifiaends
oa Tl semennsfnunng WRdwindu o wiefin szuwvfnig
omola MEATIMIALGLR AlHnaAnvdonaaedlifiseni mo drluertann
nsenunUnd WidAnrafiy o wiiefin szuundang
sens.on NFARITIEENTANNTARHTY 7llEMaTRnGideandn < Falwranna
ansAnuUn® Widdwindy o minefin stuwfinia
pew.@ NI IAsIIsRanssntsGeuiulaanaf Funsunsng #fnan
ylasmadstanssadiu 4 Tifleend «e falwrananisfnuung Willdwindu o miefin szuvinmg
oo HTAngrdeanatmndaulafifaeknunion (Prerequisite) FMmiuntTRmndan
weseArlnaiaedassinanisdaueesmeiniiFamnrianisdu D oman « 2 owe) Ul
om Ay mil 7 favmnedmunBaseiaidul

e SRRTIEATTUTENAUAIY

om.cla @Y o AALUIN uamaiie ALk

om.wio WaludwLf « HEAENN seAufuTioasmafinen
om.etn LaETNAFUA & MEERAK MHIARY IHENYTHET
smee WrtuAEA© usmatie BUNTHIDTILAE

se.oo FNWRAR wikeon HAeE
san00.0 HARUNG THur HRATIL uAnNSEELIAT NS FRU TR AT AL AL REANAILA
w.co %NT‘IJ
saoomi@nadtla Hun fanfTnan1sEantasnsRauFrAssfuREe Fan
#1A91 o.00
omes  NNTIMUUARAWERR aznswindeRunrnTAnersennsinentusruuyvAnaa
WU v A1Ansfnendatiansfinen vdantsine uszLuvdnng uiy e mansAnersdatinnsfnen nadlidn

amzeulunansfinenggSanssaivenduarduunaniwidnfialuananisinungg Fouiion

8 o« MANGRIRIYTRI
oc.e WANERTIALLA YN sTasara1ae Ysznaud
oco.0 vanimAnuill iunguaeRniEieinanidnyedfanysol
Wiftlaanuseuiateninonang dnls uasdingoiduasmues §iu fapu Rauimussen uazsssnnh Talase
anuwAmulasredrsswds siennemuasstnsiaiies diiinedneflnmeses whanlpoudonmAniilon
ugedl wazdiunadiasfiflgorresdonsinauaydanutan Trenannanadonimiassuaguinueidndy
TuFnng9El o LALASALARNATTLIBINGNATFIANAIART JypErmAsd Ametuasngsirinenmaniiy

pdlnrand Tnatifdruawmlosfamnbifinandt mo woafia

'
=1

89 nsdrrAnealudriundngralnnyied (Aafle) analHsu
o P dTv wst o A et ] - o T e VA
msandusefrilFfneanuia ssislsenafletnfrBnthgoiessiumalinyn vivl amauwdagh
PO woow {_ o o P oA o -
sms Sreded UM senduionann WatumasunednissAnunfadabmdngas tyged sadfls)
fealaitinendn mo wHagfin
= =1 < - L4 - J =
ool WHWATUAWIZAN wHTedy Araunk Srnawtziin AnNugndinin
o o ?wvd o % v? PN TwT TydD "o [ 4
uwazAadn Aovang igBeulaong acaudinle uazdfiRom i lngWifidmasnsfinson dll

97



°

oe.0l.e WANGATUSQnd (@ U vdninng Wisismauntagiia
aAATIRnIEIaN HiEENT ae wefin

ool MANGRSBYLEE (@ T madndwdaufifins Wifdmwm
waiogfin wuarTawIzsanbitinendt oe wicefin TnafsedaArmainsaafisnasgninin
fimn wnldnesgdriwimuassadadrmfiinibidsandt oo wisefin wazmevqu iy
1 e veioefin

wingns waden Uildmoumiefmmuasfsanizeanbitaandn
<o minefin bEmasideaiirmamquibitioenin oz miefin

o.amm MANgATEYYRS (¢ T) Wifiduumibafamnatamans
sanliipendt oo viaefin

oc.om.e NingrIlnnned (Gifleandt o ©) Wfidaumiaefinvann

a

ANRWILIIN HNHDENTN a0 WHafR

2

wﬂﬂqmﬁwﬁmmqé’mwmm‘f’m’rmwfr:"fua"ﬂwm:f‘:-mLﬂmﬁm AuangnEs
frmnanuadn il TneAren foediduashbefinbifisandy mo minefin uasArndaafidruan minafin
Tifieandn o¢ wisefn unsdiidamangrauiArnengdeafiniunuminsfinairiendnlitioands
oo vHrefin uayBifldmaumisAnsnlifiaandt aeo wiaafia

AwiimangesiBygyreduuiitoni AanfinsGendnssiutodiafne

Sumasirianizlitizendt ow winahn

]
P =

aco.e wadrnAened diueinniidalaniatitas dendeusednia o

w2

hmangas Byl andusneArbanaimAnewioll Webgdaliveacninidunnstingteens
2ol saaneiunstuEdATHOTR wazaawaulareed Eedliliungdy TretrRdruoumisefinsan
Titinendn v wiefin
anAnendtensundwtefeulauninsAnneim umamnAnuwialy
pamsfraniy uammandrndene TuRandfaansiauamnse fammnsndmunasgmild s Han
Fasfnntiasumudmanhefinfidmme Thunainesgnmdngns teadulmamdninasinaieulan
nan1sBesssiudagadngnisinentussuy  uarunaUiaffiAesfunnsiauTauenediiney
ATHENTTHNTTNTTRANANEN
el FMAUHIETRTIHULRL Iz EEIIRINTTANEN

ocs.o VANGIIUSYY 93 (@ T Wiilduumbefinsonlitisandt ewo midefia
WoandAnp i @ Sasfnen dwduntsameflandesudnng webifin ow Unnsfnwn dmiu
ansaavzdenEenbivinnan

sl vAngrTtinnass @ ) Wiidmamhefiesnlidound oco miefin
WraAnu AR so TnnsAnen Amdunsmafien@ewdnnan warbifin o Untsfnun dmdu
Asaenzidasdanlifuoan

owin.m nangmaBaqed Gilieundt © ) Wi uamdnefinsouBitiaandn
oo vanfAn WoanFnen Hifiu o Tnafnen Fwsunisamzdeuduuinnan uasliiu o dnsfnun
dwsunaamziDenGanbidnan

o o [YP ) e \ '
s HANgRITYYIRE  wiadlay Wiidmawnbsfinsmbidesnd) ow

98



o
winefistinafnun Bifiu @ Tnnsfinen dmdunrsamadewdaufang usslidine Tnasdne dmy
nsamuden Genbifiunat i Bidunaifnuneindudiden ﬂm'iﬁﬂmu'iﬂﬁ%’uLﬁqﬁﬂmsfwﬁﬂqm{fu

oo Walinsamadendeoumeinsoaniasiundngasam i ianansdidnu
ua:ﬁﬁmﬁwmquw”mTwﬁ’ﬂqm'iﬂw'rﬁ'mLtﬂ:uwuﬂﬁﬁﬂmﬁm wazlinnanadiudnuniugrouguiin
amaiaudausnefritiranadasiunangnsaneis

sc.c MatamsBaunsrauLenlaihmdngasraamingtda hinlumedsznie
YTIHATINENAE

VHIAA e

arsavizidanan

da oa nMamzionEun
at.o Agrnzidenien Wiiulaufdmualiitulssnireninends winidn
sansDoumdsiiamingndudimme asfasinssinusumadiinmniihalsemmwiinandy
s nIamedausedzla q fanaTnamsdaudadeamedoufin - oo
sredrTHasTLLASed e AeNR MR maemN W et Audfunasfinundimualiuuseane
NN A
oo NsRmElleusiedmvdsiame Wnsoilinetssasoamesinises fixaein
Rt uRimvetdeatsen findvBnnssmaewsnedrhinnaniafnensds
ot naamafonBuazanysoiidodalFiseassatunin 4 addmualy
Tutsznemmninenay
or.a AnlafilEsudns |vin P RAnbidsermulendasefsniwngn
ot Aummafinfiamediou
o&m.0 FEULWANIA WU o nransinutsatinisfinu fReannsasmnian
BensedTanILAazan AN SAnEUNA TRt aandn o« witefe wibiin we wiefin uasausoamaion
Aeumedmndwiuni rqnFaulRBivin o wiefin
a®dl FEUUYAAIR WL o AAnSAnEnsalinisfnen Adeauisnsnzden
BeaureirTnesiusasntensinunlAriaendt v wiefin williin e micefis
AmsunsamzilenEeniussinidans@ennarsiuuaanlad aminende
azaygyiame dasnnndnnueifitmnaiuassarens pdidvn i uUssnneuaaNI ANt
nsdifAndasnisansidawBautiaanda « vdtefinniafinnd we wispfia
duiuntsarnisinunlussuundnne i w atantsAnenseiinisfinen ande eexw.e WIBANIANS
ansdenEautinendn » mitefiawdaninndt oe Muasfindmiuntsdanisdaunluszuuniaeg
WL o manfnEReiintane aade eeel BiluddausemminaduieRasonegR
oo narmuiienitandedln Waadrnsamedowhaiulazuasmeiniameiion
Anca bt T udnus w
st HAmamaraamudeudnsandneseinin ¢ Wodunafisasil Tanaos
WinrsrrasnanaiiEnun anediudedniidn anensdfaan wazAninedriudstnegiueon uality
ARNg AR AN At

3
-

g 2 ) ' e = & e I ’~ o
W AAnesRad1IsANHRATInG 18381 Cﬂ"iHWﬂ’?WHﬂT'JTHﬂ?:ﬂ’TﬂN'WI'mEI’]'ﬂEl

99



uasfifneelFsunanisdmadiudnes s wlin U uashiinunianisfinasa

o nAnIsAnengla maRAnlFamalleuGeudaawgla q finw H8nessiens
ainnsfnedmduntanisdneniu TaginniienoRarinnisAnunsornwd wazezdsndy
Anssssdlen Wetunsdiouiutfeiadednuanini@n sufugfiumsfnuniimn sonliufofine
fenamdasiuanmnaiiniin vis

ot.00 HWANENREDADRATHERA ARNan WS ndudinaanTnl S8 veuadu
auens  Inelideszezaanidinanmffeiy duszznaminntefaun nsdidud aanesdestas:
Ansysuiiien Wetuweduudnuian saifidassuiendu q Afdisnateuduiainosinm

spAnende ayglalndudndufaauassanen mniuimuaieat v Hiv

anuiiianiu fusniwnisduiae

ot.00 Mnsdflannausnudnuiian dhinursendnsnniugaafine viefidennas
RWTEITE :4'mw‘f’mmﬁﬂm@ﬁ@ﬁmﬂﬂgﬁﬁ?ﬁﬁﬁmmw:xﬁﬂuL%ﬂu'im‘ﬁfmﬁl,ﬂmﬂﬂu?uﬂmﬁu’qmuﬁnmﬁ'mmu
naamefendediminendiomn wiaunsdnils viamafersoneyiirmedensednidosou

TnmAnands Tnedszrnssanfanmaficmun il senmmanende i (7

fm oo NImn
oo Maanheuazntaatis RAadTaffesn e windilon Tiamnsadatuiden
T ldeEdtuamafuninadasmnriiuesansditinun winiluseeymisannenansdiaeu
ool MIAMINATTANEN
@006 ﬁﬁm@:‘lli]’m;lfyWmﬂﬂﬁﬂﬂﬁ‘?ﬁﬂﬁﬁfﬁ?uﬂ‘itﬁ&iﬂTﬂﬂ
(@) QniFunwa TzRMwaVIBINMIESUTIBNIINANT
(@) THFUnuAndsuinAnurszndnad sne vioyuiulnge
wAnenRy diuasaramium
(o) WudosmBaszaugyifineg
(@) MaNaE q innfuanas
soloin  fRRALSERdREaTinIsAnEaaeanthinansAnunnfrennadT
uasBRsfamzoudnutinnantsinurundlande Savsdszsedasaninnnsdnunttluamind
AN At Tan A datusanan funesadriuetanTdivinenieanud udiaesmingiy
WeRansmneniieinedndFamededinaansfnumit i Eusamws w
ool AAafa1AN WiagndainntsAnuisananinnanisinualntivie
w1t asfissirssinanafeuineannwilfmnatansine
so.  nMANRan RRaRusraedaraarisandacdinluseanwiaumidadueanan

8 1 GAJ =1 r-) b =3 ar 4 o iy
@Uﬂ ASANHTNATNTE IS AR AR LLﬂ‘?Lﬂ‘l—&’ﬂNWT‘JWEI’Wﬂ%JL‘ﬁﬂW@’]‘im’]'ﬂ'@NF}

9 oo MIiuan i
ﬁﬁm:ﬁuaﬂﬂwﬁﬁmﬁwLmqﬁwiﬂ"fﬂﬁ
aw.e AY
oalda R1ADN

eor.e 1eulfiuide dnfneranniiunnsfauia

100



oo manmantivasnadniuitstertidalanmdidwn il «
ow.e Bhmamandandeune s vededvenaie ae
pae fAnuyszwgildannosiiuilan winnszrmntasnnafisaa i d e & un
AW InENdt uasiwAvendudiuanass oewteanmmandenilan
sor.ey HalFaumaisudiufnumdnendines w wvinrasaaidmmun Fluwmng
AnmnomeanyTiziudadalidSansinu
ow.@ Snansinunaendnattmi fasis(Uf
om.c.o BRI © AMANSANEIUNR ¥EEATU & AAnSANEMING
AmdunadanafinuntussuuyBnauuy o aansRneselntsAnen el seiufuaramnadafmal
N o.¢0
ow.cle NEBEUNTWEIATY @ NMANSNYIUNR ¥EaATY © AnAnsRneaLng
AmunnsdrnnsinenlussuuyAniaun m mamsfinensednnsfine defldnseiuiiasandafomanll
fis o.ova
oo Hladnmudani « mansAneunftull wiaasu v mantsRne
Unf Fuld AmsunnsdmntsinunTissuuninieiuy « amanmsAnendetintsfinen gaidseiuduavminiy
FanalHes o.are
Hail nadii@nitnantsdnunag unosiinanmiunianiafinelane wazld

sz fanlumanisinenggieu Widusaunans@aunianisfineng giawiudion

$8 ow MSHiNLATOBHIIEATT

og.e MTANTEAT 9znseinlEneil v FUamiusntiuendulianiantsfinenund
viannalu o dlesfusnifusniudinanangeu

pwl  N1snusedr ssnssinlFane ludamunnailifusreznan3esar oe 109
wadey Ismansfineiusaruliamanisinen nrsapuseisniehivanameaiuiunisiin
eArasbivngdnus W Twszflennannsfnun uiinneuTelrmadi AN TRNTERTRaRes
TAsudnus W

oo TumanUATATun s Anazaensednn Wdwlumadidmusthuszniag
MV R

WU @

nrsTauazUseiunani1sAnu

d8 ew nneiRLarnItzlusantsfinun
octe  aTnadednlifinnsiaranisfinesmantifinenssbiteanit o af
salo  ainendetiszuussiuiuiarAnssiutidunstauaslsnfiuna Buusseim
Fummendasmmn inuaslsndiunadaednes S uas U
ocen  FELUSANS S waz U Hawizunsiedfiuwidnendu e wastsndiung
Foudnes S uas U
o dydmol uarAvIiEnaTaINsIaLATUsHRunas9TIRne TR sal

]
=t

A et Aflan (EXCELLENT)

101



B waneth R (WERY GO

B L # (GO0

c L Fwalk [FAIRLY GDOD)
C LR welk {FAIR)

o’ L #8U {PODR)

1] L HEWR (VERY POOR)

F L L] {FAILEY)

5 wymth Fhaitwels [SATESFACTORY)
u vtk Talefiudmals [LMEATISFACTORY)
[ vl rreinsmiabianInd (INCOMPLETE}

P etk frﬁl’!m.tmmm]:u'ﬁﬁm!n {IN PROGRESS]
W L TFEWT 1T WITHDRAWN)

getd  TTULTIAUTN Armindiudngnes A 5.8, O C. 07, D uas F SusmNan s
wefanE st usas et uasiid il

AL A frefmuty woo
TR B ARty o
N B frefmuty eoo
ufir c ity o
e C ARty woo
A o iy oo
TR D ety .o
Tz F frrfvmefiu o

aets  BHs | dhdgdmciuasch Seblaunsndafunsiasauetenhuls
whsrmnsolll Tanfindngnuarhieantdmnnkzms osidmes | AsalESuamudhueeusin
mﬁﬁﬂﬂuu:rrﬁﬂmﬂﬁﬂmﬂﬁﬂmﬁuﬁiﬁmﬂ
AftnszfnsRniunmnfunreinuan s fusaeudime | Wianysnlmstu
AR Rmsddn. sensezasinmualhoksmesam s winiui e
Fandmrimnduszunudneg | dusfodu Fowlednes U
eale’ HMMT P Lﬂuiﬁyﬁ’ﬂuni'ﬁuﬂm'h ﬂﬂ"]i'nilﬁ:!ﬂfrﬁﬁ’ﬂmﬂimmdﬂﬂﬂdlﬂ:
Tlitriauamlssusametuniansamnfiemadion S Wiawnnes e imndeinun
fimws P vzulimuidndsinriauassiueame sz zaabhimiuanfion
seanriEnUlala A Wl Bl w mamsimedRll wrfu e isnsfna e TRt ol
aninmngn szulindnes P dlussfiu F windnes U
eute  Hmws W Thiddmeaifusmet
exice fnEnsuretritsmnimesdndenissmiog
estin rRmzdimdndndiusniibe:
P mqﬂ#!ﬁnrrﬁﬂnmfmmﬁﬁﬂmtﬁl
Py Wﬂﬂﬂ‘tﬁilm!ﬂﬂﬁﬂﬂ'ﬂﬂmﬂ]ﬂﬁmmﬂﬂw

102



Q@
ows ANHS S U | P usr W asligminndmanmdnsziuiusamads
o0 MIMINEARFR LRTNNTATWIDIMATSEF TR AN Y
ou.00.0 MITuT MMt inaraufaasundngns Widuiawizmieh
muavanefrisaulEwndy unsdftanamadeudauseimlnsdemimnnndt o At Wtuiawns
Sumaninefin - adgeTnefilas il hifmdunisinazmieaisies
oe.00 .10 NATIEIRESAMIMATI LS A AR AEs noefin uRzAMTEAL
SuaneineirsarsaitanFiamudeusazaanmsfine snduseirfiamaiisuindoufinun naude
>3y
o.00.m NNIFMANATsATLRraedy hinewagueasdmaumiaefia
fusnszfutuamn | Medrmaie e wnsamiu wdamnasssumanisfnuasnedniomn sndu
H8 e NSt REmAsion e drumde Tnalifinnslaee uaslunsdfindnsmadeudawsisionls
srefmvioannndt & ade wAnenduasdianisriuiuarmaieeinvine Anuazenssiuiuings
amzfndennfainiensadien
o600 MIATMITATSEAUTWAr AR AR e RRefideae RS adnannie
i Lﬂqwﬂqmmfﬁﬂmuwmaﬁmﬁ’uﬁq‘sxﬁuﬁguﬂﬂmﬂﬁnﬂ"imﬁﬂiqngfuwﬁﬂqmﬂwﬁmﬁ%'uﬁﬂ Teldnanidiu
e fdieudehifmu nefndlivanghodngrasatmnfsudn bliigsecisudszidulnee
Tiimn A st uAs RN R
odpo.& NNTATRINMATISEAUTuA AN A pIRAnfilantinauian

o 4 w o . o L | P .
ﬂﬂﬁﬂuﬁﬂﬂﬁﬂﬂqﬁu T‘Mﬂ’lu‘]mﬂq‘izﬂu‘ﬂuﬂzﬂﬂL‘RﬂEILQ.W’]Z‘i"EEI’J?S’WIL%HHTﬁN

¥
i1 wo MIEEWE
PP P . ~ ¥ o
wo.e  FuATaTaRasuEsingt ¢ ReansaameiieudeusiF
- w o v o o 2 P [ o = ¥
wol  seimidulranulesiaiundngrsitfnsauld F TRefaesmeanEese

P » o Sa v o ¥
wo.m  TeArldulamalaseaiundngraiffsaould U Dfedasamzbauded

WHIA &

8 &%
MSFANFINIFANEN

8 wo AITEUAMAFELLUBLNG
oo  nRmsAnEgATnefitRnszdlFanadinu fRmazdissBulusermainine:
danisinen Tnarmetansdfirinusanniinenduneiussesam o Wou uemniudinanadeu
wolo SRR FTUNTEE IR U yaned ﬁﬂqﬁﬂmﬂuﬁﬁﬁw&ﬂﬁﬁ
bok.o BTG q Arupandngrsuazdeulimnsmnaint uas T
snefmin(R5udnes | viednus P
ol  Earenam Seudl
el MsAnEIRBLBYLaNTIREs S1dansfinu Khinew e mna
nnafinen Un@ dmdunsaansdoudmafanataclinad « nmanisfinurundidwiunrsamzdan@aly
Waamn
wo ol nANgATUSYIE (Fofdes e ) dFenrsAnunlala

103




o
feu « nansAneund Fvdunsasnsfienduwdnaauazlnen < nrnsinendn® dmiunis
amefienudouifanan

Wwo.lo.m WANERTUSNNSS « T dusanis@nen{flNdan s ae
AsfneaUnd Amiunsamsdondeudinnauaslineuy oe arantsfneming dmdunaasndeuEau
Tiduaan
0o WANFRIUAYY19d o ¥ dnFenrsfnunlilinen « ann
mafnwlnd msuntssmnfieuEaufnnatuazhinen oo areAsAnEIng dmdtinesemsfiew
Geulbifnna
wo.0.¢ NANFRILBLNIES © U drGantsdnu(iliten oo na
ArsfnunUng dudunrsawndendeudunatuarifon we anAn1sfnulaf dmduntsanadeu
Bunbidinnmn
ooy GAnfrafisulausnetrindnuszauniscl nia
Uszaunnsafioin dacinadnuaghaminandemingnsatniiey o Unnsfinen
wo.a fAsziuiarmeisnanamangnsiiesndt v.oo
woe.a  ABUNTUANHINTENEING AL TENIABINMT AV
wodne BiWuszEsafaafuns@utewissinlaiamineds
wo.m  nidififanlszaaderlivadnfansinunfaawemtanala aminenduena
fansoneyitiuee g

wo.w  NaRRvlFfuninanedaF By fesiflen wansindugfauani

paitinvmn 5t wo. uia sashidii@miainfAnufilawnannsaniuiu uaeFasfigunifdiads
FeriTud
wo.c.o frsdufurraunionsanndngnaioud m.eo Tull arlisuiiesh
it uitinflrnssiiuarmaRanaeadngnaiaud mso e o.cw szl AlandT LN
wo.ce BhaslEiussiui F owdadnes U uarddliamaidandeudity
s1eAm e
f8 we MMIDYERUTY LT ﬂmumﬁ'ﬂﬂﬁﬂ"ﬂ%ﬂ@ﬁmﬁwﬁﬁﬂ%mmﬂLﬁ'ﬂﬁumﬂmﬂmﬁﬁﬂm
anciu nadiinRn i EenisfnenmausnmsEeniindngasdmmn WesBaan it nansden

Treauysal unnamafineniu q

48 wa MsWFYysNTauigSew Vianuimneianan SuufseaniAneide Wevaiusneda
BefnaeavangnsiasuiaysneTadeuiiadnt aelicdolsielud
wo.e WREYTNIREEURRREAVANEPT
oo WisME: WHAUTART Genfnaeandnges uarbinaliiusziudu F
vandnes U Wiesnusautnfidisuwitunedmlafisnfafuuas aminendy wesildssiiussmnaie
snaamENuR: i Angndeenousar i it ndn m.oe
beon WAHdu WituRaeiGuuRnseandngns warlameTAS s A F
yiadnus U windnwsinleffeuwi Bt iniemonisinasbavnanende uazfiAszdudusemaie
aanmeANues i inerde s usazwi fiaend e.eo

wanlo WEaUTNIRRENALSEAT

104



@en
wagnawuns WALGARAGeuAUszdTnnsAnu il  TneaenzidenGeu
P LAY ' [T ' v o ¥ Y
o mamaAneUnALDnsEneibidnendt o withn wshiealffusziuin F wiadhes U Tl

Bow s ¥ o z .
aafnETiu wasFneldnssiuiusssuafn ldnsfinemit o e.do TW

ULRWIENTR

ar

2 we Woensnfuy uasuszma Waufifinadeisutnmebmideieswunauiv fuusii
smtesusitintasy

Tuszminfidotilinanafiey Ussnn uasuwnufiR Wevfifenadadedus Wihee dey

Uszond waswmUfiRresminendeiTiegutdtatesudtivei s tiiduleaylan vnfilidaviauss

L4 Lo v J
NUIBLNALN

JVaps| =
Usznie o uh zafﬂﬂuﬂ‘iﬂ{]’lﬂu WA odon

(amsranssifeshino anmdalued MRagmw)

LNANFNIHWTINEIAUNELEN

105



106

ANANKIN 2
miwm‘%ﬂuLﬁﬂﬂﬁﬁ'ﬂ@ﬂiﬂ%’ﬂﬂ@q W.A. 2560

uazwﬁhgm5ﬂ%ﬁﬂ§a W.¢fl. 2565



107

v
WIS"NLU%ﬂULﬁEIUTﬂNNiNﬂSUU?G W.A. 2560 UREUANFATLTUUFI W.A. 2565

< ¥ >4 . >4 %4 L.%4
. *LAMT | **A9119AU NanNgms | Nangns
LAERN R . .
- N5 | daaemns | dsudges | dsudge
RHIATAN HINTFIH
299 HAB.1 W.A.2561 W.A. 2560 | N.A. 2565
A99 HND.
N.F.2553
a “l/ T ] T v T
1. BNIAIAIANEIND (1 Tuwasnan Tuueanan 30 30
3ouuaade | 30 nuaefia
1.1 NuaeRT AN LT 30 30
1.2 NinaeAYANEI [LEeN - -
% . T ¥ T
2. NNIAIAIRNE Tuwagnan | (Wusznan 108 86
3/ ' ! a
2.1 FNRNIZARF I 72 viwaefig | 84 VWIENA 52 33
2.1.1 NEHATTAUGIUNN 21 11
¢ s
ANFANEATLAANYFNEHIS
2.1.2 NQNATINUIUN WA Tuuaanan 31 22
FpINTIN 72 QR
v
2.2 FUNUBNIEATH 53 54
2.2.1 NgNAEINAUNS 35 39
AFINTTHRIIARDH
2.2.2 NENATINAUAENNTY 6 6
FANNTIHRILINRDH
2.2.3 NN URBNNT 12 9
FANTIHRIINADH
2.3 3AIIALNINTET 3 -
a a a R ! "E 'Y '
3. NNIRIUNRDNLHNS Tunasna NUBENIT 6 6
6 NunLAa 6 vuasfin
] " Y ] ]
98 (Mwqgfn) (wWasnat | 120 wuasdia 144 123

* YFENANTENINANEIENT (389 HINTFIUANINILALUI YIRS §11IAINTTHAERS

W.F1.2553

k% 9oilaAANIAINs 11A98N133UssUEna Ussnaiieng wieqdins tunisUszneu

APBWAFINTIHAIWAN (RUUT 2) WA 2561




108

nangAsUuLlge W.A. 2560 nangaTlsuLgs W.A. 2565 N:‘izw
Usuilge
NuIeATIRN BT LTI A 30 wwafin NueATIRN B IR 30 wwasfin
001101 | nslannentne 3(2-2-5) | 001101 | anmninaluddmszdnin 2(2-0-4)
Usage of Thai Language Thai Language in Daily Life
001102 mmé’\mqwm%ﬂuw;@u 3(2-2-5) | 001102 | anw1ne@ednnnig 1(0-2-1)
Ready English Thai for Academic Purposes
001105 | Anwdanguglannang 3(2-2-5) | 001103 | anmndsnquamiLdindsydniu 3(2-2-5)
Explorative English English for Daily Life
001204 | dangEAm 3(2-2-5) | 001104 | nwndsnguiiientadosns 5(2-2-5)
Step UP English English for Communication
002201 | wailesleanan 5(3-2-5) | 001205 | nwndsnguifieniadosnside 3(2-2-5)
Citizen Mind by Citizenship FENITURZIATN
English for Academic and Professional
Communication
002202 | ASANWYIMUETTH 5(3-2-5) | 002101 | n1slmaluladifieddneaiava 1(0-2-1)
Multicultural Society Technology Usage for Digital Life
003201 | msRemsludsAnFARIA 3(3-2-5) | 002102 | AAIHRAIANWNATTA 2(1-2-3)
Communication in Digital Society Digital Intelligence Quotient
003202 | NAANITEENINLAZRIUINADH 3(3-2-5) | 003101 | guvideenanstun1adnnisdin 3(3-2-5)
Health and Environment Artistic for Life Management
Management
004101 | Aauzlunisdningdn 5(3-2-5) | 003102 | mewmuwinbzuaznaBengnnenian 3(3-2-5)
Art of Living Skills Development and Lifelong Learning
004201 | ypAnnmUAzINsUmAsEEntudIAN  3(3-2-5) | 003205 | Bengsamiumasnasedonn 2(0-4-2)
Socialized Personality Collaborative Learning for Society Creation
003204 | AN99ANISHUNN AWINaDH 1(0-2-1)
URTENTY
Health Environment and Community
Management
003305 ﬂ‘i:mum‘iﬁmL%Qﬂﬂmmmjﬂfmﬁu 3(2-2-5)
éﬁizﬂﬂumigmﬁ@ﬁ@
Design Thinking Process for Digital Age
Entrepreneurs
003306 | UsUINTAINHIGHIANTTHNATIEN  3(0-6-5)

Integration for Professional Innovation




109

nangAsUuLlge W.A. 2560

nangaTlsuLgs W.A. 2565

N15ei

Usulgs

RHIRTBNURNE 108 wiwaafin

RHIRFTURNE

87 nuaafig

¥ v
FrURNIENUFIN 52 Wasfia

¥
FANANIZANFIY

33 puafia

O ¥ 4 4
NRNITTNUFIUN N ATRAFNAATUALINYIANIA

21 wuasfia

NANIAT

¥ 4 L4
ﬁugﬂuwm ARAIFNHASUAL AN TATART

11 nwaafia

241151 | UARARH 1 3(3-0-6)
Calculus |
L4 a i aa ' |
Ul Biadlamans A8a ANADLEDY
o o o 9 o ! a o '
’m,‘lwu‘ﬁLL@zﬁiwuﬁﬂﬂ\‘iﬂdﬂ%uﬂ’Wi\‘iLL@%W\iﬂﬁuﬂ’l
< ° = i a
LQ@LW@‘E‘H@\W’IW}WVNLL@:ﬂ’I‘iﬂizﬁjﬂm AKANTS
s o v
BURNLNTA @umﬂiﬂfummuu ﬂ’lﬁﬂi:ﬁﬂaﬂm?‘ﬁ
auRus JULULEIINTIINA WnSnTuazITUY

ANNITBILAU

Mathematical  induction,  limit,  continuity,
derivatives and integral of real-valued and vector—
valued functions of a real varioble and their
applications, techniques of integration, improper
integrals, applications of derivative, indeterminate

form, matrices and system of linear equations

241151

UARARH 1 3(3-0-6)
Calculus |
PR Cod <o o <
AauazArrNn oI aInNInNgy AUWUTUAY
o o o -
nedszeng dannsuazn1sdszgns wallaniemi
o A o ' a <
UBWUE 1BWHE INATIULIL INYBNTUAZ S UUENNTS

LA

Limit and continuity of functions, derivatives

and their applications, integrals and  their

applications, techniques of integration, improper

integrals, matrices and system of linear equations
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Vector algebra in  three  dimensions,

introduction to line integrals, sequences and series
of numbers, Taylor series expansions of elementary
functions, numerical integral, polar coordinate
system, calculus of real-valued functions of two

variables
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Introduction to differential equations and their
applications, lines, planes, and surfaces in three—
dimensional space, calculus of real-valued functions

of several variables and its applications
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Principle of Chemistry Principle of Chemistry
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Matter and measurement, atomic structure, Matter and measurement, atomic structure,
periodic system, chemical bonding and molecular periodic system, chemical bonding and molecular
structure, stoichiometry, chemical reactions, gases, structure, stoichiometry, chemical reactions, gases,
solid, liquid, solutions, fundamental solid, liquid, solutions, fundamentall
thermodynamics,  chemical  kinetics,  chemical thermodynamics,  chemical  kinetics,  chemical
equilibrium, acids and bases, electrochemistry, equilibrium, acids and bases, electrochemistry,
nuclear chemistry, environmental chemistry nuclear chemistry, environmental chemistry
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Physical measurement units, scalar and vector
quantities, motion under acceleration in 1
dimension, motion under gravity field, force
equilibrium and Newton’s law of motion, circular
motion and rigid-body mechanics, momentum and
collision, work energy and conservation’ law in
physics, properties of matter, fluid mechanics,
wave and vibration, sound and hearing, light,
properties of light, lens and vision, heat and
temperature, ideal gas system, state equation and
4 rules of thermodynamics, kinetic theory of gases

and heat engines

Physical measurement units, scalar and vector
quantities, motion under acceleration in 1 dimension,
motion under gravity field, force equilibrium and
Newton’s law of motions, circular motion and rigid-
body mechanics, momentum and collision, work
energy and conservation” law in physics, properties
of matter, fluid mechanics, wave and vibration,
sound and hearing, light, properties of light, lens
and vision, heat and temperature, ideal gas system,
state equation and 4 rules of thermodynamics,

kinetic theory of gases and heat engines
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Electrostatistic, charges and electrical force,
vector of electrical field from charges on various
conductors, electrical field from Gauss’ s law,
potential, capacitance and dielectric materials,
current and resistance, direct current circuits,
magnet and source of magnetic field, vector of
magnetic field from charge motions, Bio-Savart’s
law and Ampere’s law, magnetic inductance and
Faraday’ s law, inductance, source of alternative
current, alternative current RLC circuits, relativity
theory, modern physics, quantum physics, atomic

physics and nuclear physics
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Computer concepts, computer components, Computer concepts, computer components,
hardware and software interaction, electronic data hardware and software interaction, electronic data
processing  concepts, program  design  and processing  concepts, program  design  and
development methodology, high-level language development methodology, high-level language
programming, programming applications for solving programming, programming applications for solving
engineering problems engineering problems
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Engineering Drawing Engineering Drawing uazAIBBUNY
adeusinanes nssnenmeslsnamAng adausasnes namfiagnmaaeie N3 18787
madsunnealonamAng waznisidaunindin BeuninealsnamAing uaznisidauninfinna
N8EYR ﬂ"l‘i‘l.l'ﬂﬂ“ﬂu"lﬂLLﬂZﬂ’J"INV"IN"IﬂLﬂﬁIﬂu Bua ﬂq‘iUﬂﬂ%%"lﬂLLﬂzﬂﬁ"lNﬂﬂ"lﬁmﬁlﬂu@uﬂﬂ&l
Buban N1 FBUNTNGR N3 B EUANTILUAZIHY nrsBeuninda n19duaingay n1sdeu
Ad Namingamaasie nadaunmlszney AINUIENBULAZNITAINATIEaIBYR N9 08N
waznIaiamuATIsanden n1adeuuuuniy wuuAasANRAUAToIm mﬁ?ugﬂﬁwgﬂmq
ﬂﬂNﬁ’Jmﬂ%Lﬁﬂ\‘i@Tﬂ ﬁuLLﬂzﬂqiﬁixﬂﬂU‘%‘t‘Lf\%’Du
Lettering; orthographic projection; orthographic Lettering, freehand sketches, orthographic
drawing and pictorial drawings, dimensioning and drawing and pictorial drawings, dimensioning and
tolerancing;  sections,  auxiliary  views  and tolerancing, sectional view, auxiliary views, detail
development; freehand sketches, detail and and assembly drawings,  basic computer-aided
assembly drawings; basic computer-aided drawing drawing, solid modeling and assembly
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Force systems and resultant; Equilibrium;
Structural analysis; Centroid and Distributed forces;
Friction; Principle of virtual work and stability; Area
and Mass moment of inertia; Introduction to
dynamics, kinematics and kinetics of particles and
rigid bodies, work and energy, Impulse and
momentum
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Force systems and resultant; Equilibrium;
Structural analysis; Centroid and Distributed forces;
Friction; Principle of virtual work and stability; Area
and Mass moment of inertia; Introduction to
dynamics, kinematics and kinetics of particles and
rigid bodies, work and energy, Impulse and
momentum
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Forces, stresses, strains, stresses and strains
relationship, Hooke’s law, Poisson’s ratio, thermal
stresses, torsion, shear and bending moment
diagrams in beams, stresses in beams, deflection of
beams, combined stress, Mohr’ s circle, failure
criterion, long and short column, critical loads, Euler

formula, failure of column
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Principle of surveying, survey instruments, Principle of surveying, survey instruments,
leveling, principles and applications of theodolites, leveling, principles and applications of theodolites,
distance and direction measurements, errors in distance and direction measurements, errors in
surveying, acceptable error, data correction, surveying, acceptable error, data correction,
triangulation, bearings and azimuths calculation, bearings and azimuths calculation, traverse,
traverse, coordinate  systems, topographic coordinate systems, topographic surveying, contour
surveying, contour line, area and volume, map line, area and volume, map plotting, basic field
plotting, basic field works works
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Fluid  properties, fluid statics, hydraulic
pressure, fluid flow, continuity equation, energy
equation, momentum and forces in fluid flow,
buoyancy, floatation and stability, dimensional and
similitude analysis, steady incompressible flow in
pipes, preliminary open channels, fundamental of

unsteady flow, flow measurement and instruments
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Properties of fluid, fluid statics, fluid flow, energy
equation, momentum and forces in fluid flow,
continuity equation, dimensional and similitude

analysis, steady incompressible flow in pipes, open

channels, flow measurement and instruments
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Study of relationship between structures,
properties, production processes and application of
main group of engineering materials i.e. metals,
polymers, ceramics and composites; mechanical

properties and materials degradation
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Chemistry and Biology for
Environmental Engineering
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Current environmental and energy situation,
impact on climate change,roles of environmental
engineer, chemical, physical and  biological
characteristics and analysis of water, wastewater
and air, sample collection and preservation, bio-
indicators, kinetic of biological growth, control
parameters for biological treatment, application of
advanced instrument for analysis, determination
method and  application  of  environmental
engineering data
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Introduction to Environmental Engineering
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Changes in natural resources and environment,
causes and impacts of environmental problem,
principles of controlling environmental problems,
roles of environmental engineering, basic sciences
for environmental engineering, basic concept of
physical chemical and biological in environmental
pollution treatment
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Cell and its structure, principles of bacteriology,

methods  of  collection and  bacteriological
examination of water and wastewater, laboratory
quality control and quality assurance, 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, bio indicators, biota dynamics
in wastewater treatment  environments kinetic of
biological growth, control parameters for biological

treatment
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Chemistry for Environmental Engineering
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Chemical and physical characteristics and
analysis of water wastewater air, solid waste and
soil, methods for determination and application of
data to environmental engineering practice, sample
collection and preservation, application of advanced
analytical instruments in analysis, laboratory quality

control and quality assurance
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Environmental Unit Operation and Processes
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Environmental Unit Operation and
Processes
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Fundamentals of physical, chemical, and Fundamentals of physical, chemical, and
biological unit operations and processes in water biological unit operations and processes in water
and wastewater treatment, process analysis, plug and wastewater treatment, process analysis, plug
flow and completely stirred tank reactors, mixing, flow and completely stirred tank reactors, mixing,
sedimentation, floatation, filtration, —equalization, sedimentation, floatation, filtration, equalization,
geration and mass transfer, pH adjustment, ceration and mass transfer, pH adjustment,
adsorption, ion exchange, disinfection, kinetics of adsorption, ion exchange, disinfection, kinetics of
biochemical system, modeling of biological reactor, biochemical system, modeling of biological reactor,
food to microorganism ratio, sludge retention time, food to microorganism ratio, sludge retention time,
sludge volume index sludge volume index
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Principles of sound waves, instrumentation, Principles of sound waves, instrumentation of
noise and vibration measurement, impact of noise noise and vibration, impact of noise and vibration on
and vibration on human health and environment, human health and environment, related laws and
laws and regulations, noise control, use of acoustic regulations, noise contour map, noise control, use of
materials and barriers, vibration control acoustic materials and barriers, field measurement
of community and industry
283311 NS4V IRBIAS 3(2-2-5) 283211 | N5g2IfAU1RaIATS 3(2-2-5) USuaiaian
Building Sanitation Building Sanitation uazAeUe
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Fundamentals of building sanitation, laws and
requlations, cold water supply system, hot water
supply system, soil, waste and vent pipe systems,
fire protection system, site drainage, wastewater
and

treatment solid waste management  for

individual building
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Building sanitation, laws and regulations, cold
water supply system, pressurization, hot water
supply system, soil waste and vent drainage
system, storm water drainage system, fire
protection system, wastewater treatment and solid

waste management for building
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Water Supply Engineering and design Water Supply Engineering and design gk
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Sources of raw water, water demand Sources and quality of raw water, water
estimation, raw water quality and water supply supply standards, conventional water treatment
standards, water treatment processes, design and processes, design of pumping station, design and
operation, aeration, coagulation and flocculation, operation  of  coagulation and  flocculation,
rapid and slow mixing unit, sedimentation unit, sedimentation, filtration, disinfection, and design of
filtration unit, disinfection unit, gas stripping, water distribution system
membrane, design of pumping station, design of
distribution system
283313 | FAINITHULALNITDBABUUILTUL 3(2-2-5) 283312 | AAINTTNLATNNTDBALUUTZUU 3(2-2-5) USussianian
v i wazABBUNY
3187397

Wastewater Treatment Engineering and
Design
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Wastewater Treatment Engineering and
Design
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Wastewater characteristics, wastewater flow Wastewater characteristics, effluent standards,
rate measurement,  wastewater  treatment physical  chemical and  biological  treatment
objectives and effluent standards, processes and processes, wastewater treatment technology,
basic design of physical chemical and biological wastewater treatment system design; aerobic
treatment, sludge treatment and  disposal, treatment systems; anaerobic treatment systems
constructed wetland systems, biological nutrient and sludges treatment systems, biological nutrient
removal, design of combined and separated sewer, removal, operation of wastewater treatment
pump and pumping stations, operation  of systems, energy consideration in wastewater
wastewater treatment system management, relationship of wastewater treatment
to carbon emission
283321 | AAINSTHUAZNNSIANTITYAR D 3(2-2-5) | 283221 | AAINTTHUAZATIANTTYAR D 3(2-2-5) | Udueiadn
Solid Waste Engineering and Management Solid Waste Engineering and Management HAZANEDLTE
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Generation source, composition, quantities and Generation source, composition, quantities and
characteristics of municipal solid wastes, handling characteristics of municipal solid wastes, regulations and
at source, collection, transfer and transport, standards  of municipal  solid  waste  management,
processing and transformation, sanitary landfill, handling at source, collection, transfer and  transport,
integrated solid waste management, requlations processing and  transformation,  waste-to-energy
and  standards  of  municipal  solid  waste technologies, sanitary landfill, integrated solid waste
management management, case study of carbon credit assessment
for solid waste management project
283322 | NMSIANISABILAUDUATIE 3(3-0-6) | 283322 aﬁ’mi‘iﬂﬂ”ﬁﬂ’mﬂqNﬂﬂﬂLﬁHé’uﬁi”lﬂ 3(3-0-6) Usudean
Hazardous Waste Management Hazardous Waste Engineering Control uazA1aBug
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Types and characteristics of hazardous waste, Types and characteristics of hazardous waste,
laws and environmental legislations, toxicity, fate laws and environmental legislations, toxicity, fate
and transport of contaminants, risk assessment and and transport of contaminants, risk assessment and
management, handling and transportation, chemical management, handling and transportation, chemical
and biological treatment and disposal processes, and biological treatment and disposal processes,
incineration, stabilization and solidification, land incineration, stabilization and solidification, land
disposal and site remediation disposal and site remediation, waste to energy
283332 | AMSAIUANNANYDINTA 3(2-2-5) | 283232 | NSATLANNANEBINIALAENS 3(2-2-5) USusiain
Air Pollution Control ALY a3 uay
Air Pollution Control and Design ABBNY
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Types of air pollutants and sources, effects on Types of air pollutants, greenhouse gasses and
health and environment, air pollution meteorology, sources, effects on health and environment,
air quality models, principles of particulate and sampling and analysis methods, air quality
gaseous pollutant control, sampling and analysis management, air pollution control regulations and
methods, air quality management, air pollution standards, air pollution meteorology, air quality
control requlations and standards models, principles and design of air pollution control
units for particulate and gases for industry
283341 | 5rUUNISIANTISAINIARD N  4(4-0-8) | 283343 | srUUNNSIANSAILINADY 3(3-0-6) | USusiadnn
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Environmental and Energy Management System
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Environmental and Energy Management System
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Principle  of  environmental  management, Principle  of  environmental  management,
environmental  low and  policy, urban  planning, environmental law and policy, standard of environmental
enforcement and economic aspects of environmental management system (ISO 14001), pollution prevention
control, standard of environmental management system and  cleaner  technology,  environmental  impact
(1ISO14001), pollution prevention and cleaner technology, assessment, life  cycle environmental - management,
Environmental Impact Assessment ( EIA) , life cycle material flow analysis for sustainable resource and waste
environmental  management, Material  Flow  Analysis management, mass and energy balance in industry,
(MFA) for sustainable resource and waste management, energy management  system, standard of energy
mass  and  energy balance in  industry, energy management  system (ISO 50001), clean energy and
management system waste-to-energy technology, cost-benefit analysis for
energy project, industriadl greenhouse gas emission
reduction and carbon credit evaluation
283342 | nisaanisanNUaaaiy iy 3 (3-0-6) | 283241 | nisaan1sANUaansie iy 3 (3-0-6) | USuIiEIn
PANINNTTN PANINNTTN wazABBUNY
Industrial Safety Management Industrial Safety Management ey
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msausHiiornUaBAfY nMeAATgLTAms nMsTAnIsuazlszifiuadee tugaanngsy
msauaHifioAsUABARY nMeAAEIgLTAmS
Nature of accident in industry and need of Nature of accident in industry and need of
accident prevention, safety planning such as plant accident prevention, industrial safety requlation,
layout for safety, machine gquarding and safety planning such as plant layout for safety,
maintenance and personal safety prevention and machine guarding and maintenance and personal
control in industry; industrial safety management safety prevention and control in industry; industrial
and risk assessment, safety training, accident safety management and risk assessment, safety
analysis training, accident analysis
283443 | N9BBALULSTUUNISIAINGTH 3(2-2-5) ﬂ%umg'uﬁm
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Structure and electrical system in  waste
treatment, equipment and mechanical machine in
waste treatment, instrumentation, regulations and
details of system design, cost estimation
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Environmental Law and Ethic Environmental Law and Ethic wazA1eBUY
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Related environmental organization, Related environmental organization,
environmental laws and regulations, related environmental laws and regulations, related
environmental  standards,  Enhancement  and environmental  standards,  Enhancement  and
Conservation of the National Environmental Quality Conservation of the National Environmental Quality
Acts, Engineering Acts, Factory Acts, Hazard Acts, Engineering Acts, Factory Acts, Hazard
Substances, Public Health Acts, implementation and Substances, Public Health Acts, law related to
enforcement, international laws and regulations on energy, regulations and policies on national
environment, right ethics and morality of greenhouse gas emission reduction. implementation
environmental engineers and enforcement, international laws and regulations
on environment, right ethics and morality of
environmental engineers
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Principal of environmental impact assessment,
related law and regulation, assessment of physical
resources, biological resources, human use values
and quality of life, public participation, mitigation
measures, monitoring plan, environmental impact

assessment reporting, case studies
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Energy and Environment Innovation
and Entrepreneurship
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Environmentally ~ friendly —and  sustainable
technology, technology for environmental pollution
management, renewable and clean  energy
technology, the carbon credit evaluation for carbon
trading scheme, the principles of Innovation system,
creating innovation for energy and environment
purposes, innovation development related with
technology transformation and climate change, the
intellectual property of technological-based business
technology, innovative development for commercial

utilization
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Searching of research article in environmental

engineering, collection data, data analysis and

discussion, presentation technique
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Research Methodology
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Research methodology, research problem in
environmental engineering, proposal writing in Thai
and English, searching of English article, research
hypothesis, data collection, using on statistic for
data analysis, data interpretation and conclusion,
presentation and report writing technique in Thai
and English
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Independent Study Independent Study uazAeSUY
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Study on interesting tropic in environmental Study on interesting tropic in environmental
engineering under supervisor instruction, studying, engineering under supervisor instruction, searching
collecting data, analyzing and discussion, applying data from Thai and international research articles,
of statistics for environmental engineering work, data collecting, analyzing and discussion, statistics
presentation and preparation of final report application for an environmental engineering work,
presentation of the study results in Thai and English,
the final report preparation in correct Thai and
English language
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Co-operative Education Co-operative Education uazAeUY
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Working,  learning,  gaining  experience, Working, learning, experience gaining and
improving working skills in environment as an improving working skills in environment engineering
apprentice in private or government sectors work as an apprentice in private or government
sectors, searching information for working from Thai
and English  media, the performance report
preparation and presentation in correct Thai and
English language
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English for Specific Purposes
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English in more specific contexts focusing on
listening, speaking, reading, and writing skillwith
additions of various speaking and writing topics
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Hydraulics in sewerage systems, estimation of

water flow quantity, design of wastewater

collection and storm water drainage systems,
components

of drainage systems, design of

pumping station
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Important of sewerage systems, laws and
regulations, hydraulics in sewerage systems, flow
estimation and measurement, design of wastewater
collection and storm water drainage systems,
components of drainage systems, pump, design of
pumping station and maintenance of sewerage

system
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recovery, waste minimization strategies include minimization  techniques  focus on inventory
environmental management system, environmental management, production process modification and
auditing, environmental performance evaluation and recovery, waste minimization strategies include
life cycle analysis, fundamental concepts of environmental management system, environmental
recycling technology, recyclable materials, recycling auditing, environmental performance evaluation and
processes and their impact life cycle analysis, fundamental concepts of
recycling and recovery technology, waste to
energy, innovation and utilization in  waste
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Production  processes of major industries,142 Production processes of major industries, wastewater
wastewater characteristics, wastewater minimization and characteristics,  wastewater minimization and  clean
clean technology, technology for industrial wastewater technology, technology for industrial  wastewater
treatment, laws and regulations treatment, laws and regulations, Technology for treating
wastewater and energy production in industrial plants,
greenhouse gos emission reduction in  wastewater
management
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recycle, operations and design of natural treatment treatment, pond systems, constructed wetland
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systems, constructed wetland systems engineering systems, site selection for natural
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effect of natural treatment systems on global
warming
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Climate system, climate change from the past Climate and principles of climate change,
to the future, climate and principles of climate global warming, causes of the global warming and
change, global warming, causes of the global climate change, greenhouse gases and their
warming and climate change, greenhouse gases sources and sinks, introduction to impacts,
and their sources and sinks, introduction to impacts, vulnerability, mitigation and adaptation related to
vulnerability, mitigation and adaptation related to climate change, the policy related to managing
climate change, the policy related to managing climate change problem, carbon credit, disaster,
climate change problem, disaster, prevention of prevention of disaster and related management tool
disaster and related management tool
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Air pollution engineering control concepts, air
pollutants from industries, principles and design of
air pollution control units for particulate and gases
for industry, including gravity settling chambers,
incinerators, cyclones, electrostatic precipitators,
fabric filters, wet scrubbers, adsorption, absorption,
ventilation system design for industry, operation
and maintenance, air pollution prevention
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Structure and electrical system in waste treatment,
equipment and mechanical machine in waste
treatment, instrumentation, regulations and details
of system design, cost estimation, indoor energy-
saving technology
283444 | msUsuifiunanszauAeuannen  3(2-2-5) ﬂ%’umiu‘iﬂm
Environmental Impact N3P NBN
Assessment oniu
WHARALAZNANN19N19U T2 A NNAN TN ArnuanteAy
AuanaEN ATNTEAARBITUNleY N3 uAz TR
U9 AUNANINYININIINTLATN NIWEINTNN Aruaz
faranen aoiainisledstloaiaosnyssuay Aiefung
AMIANANINETR 119U TAUNANTLNL FIAIN T8
N’WGI‘Eﬂ"I‘EJ’ﬂQﬁJRLLﬂME"ZJLLﬂZNﬂN@ﬂ‘im’lU HIMINTT
AARINATI9FDU ﬂﬁﬁﬁ@%quéqmmﬁm‘ﬁu
Concepts of environmental impact assessment
and methodology, urban planning  conformity,
assessments  of physical resources, ecological
resources, human use values and quality of life
values, health impact assessment, prevention and
mitigation  measures, monitoring  plan,  public
participation
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New or current appeding topics in
environmental  engineering, Concepts; theories

related to the selected topics, trends in the
application of knowledge related to environmental

engineering
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knowledge application related to environmental
engineering, research presentation in correct Thai

and English language
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283221 AFINTTNUAZNITTANITYANDY X | X X | X X | X

283322 AFINTINNITAILANYDIALDUAT x | % X | % X | X

283323 NTAAYBIRLALY ﬂTuTﬂﬁﬂ’ﬁﬁ’?ﬂﬁUNﬁTﬁTﬂN
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3. NANAHIATHNTTAILANNAN N WNBINTA HARENIIRES UaLN19TaUAELIEN

283231 NIATLANRLILALNITAUATIDN x | % x | % X | %

283232 N1IAUANNANEEINIALAZN1TEBNLLL X | x| x| x|x

X
X

' Y v 1 4
4. AFHATTINIATRISUD LAZNISIANITRILIARDN

283241 m‘ﬁmmﬁmwﬂ@ﬂ@ﬁﬂ%@@ﬂﬁﬂﬂiiﬂ x % | x | %

283342 NNNHILURZIIYDTIHRIUIARDH

283343 FTUUNITTANITRILIARDHULAZNAITU X X | %

283445 NITUSLHUNANTENURILIAFDH

X | X | X | X [X
X | X | X | X |X

283446 ué’mﬂﬁ‘ammzmwLﬂuaﬂﬁzﬂQUﬂﬁmuwﬁqmuum

[IUIARDH
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