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3.3 5187371
3.3.1 NEUATITIAUNINGUEY1 AV BN AN TINGATIMNIUAZTZUY
wazanv1ivenisanssudawandan (S1uau 6 nhofn)
uUNIEAN (UTTEIe-UHUR-Anwdiegnued)
574501 %aﬂiim?ﬂmé’aﬂuizwqmamﬂﬁm 3 (3-0-6)
(Environmental Engineering and Industrial Systems)
574502 MNSINNTIAINTIUTEUU 3 (3-0-6)

(Systems Engineering Management)

3.3.2 nguvIUsAURNIE (31U 12 mihein)
3.3.2.1 51839 URNILE1VIIVUBNIAINTTUIAFINAITUALISUU
UL (UTTENe-UUR-AnwalgnuLed)
574503  ladafinduaznisusmsvaleguniu 4(4-0-8)
(Logistics and Supply Chain Management)
574504  NQuNeEna 4(4-0-8)
(Statistical Theories)
574505  AAUANITLTUEY 4 (4-0-8)
(Linear Programming)
3.3.2.2 183V NANIZENVIIYNBNIANTINAIWINS DN
uUNILAR (UTTEI8-UUR-AnwfalenuLe)
574506 piRmNssudwmIngoy 3(3-0-6)
(Environmental Engineering Chemistry)
574507  @aumansimnssudwindoy 3(3-0-6)

(Environmental Engineering Kinetics)
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574508

574509

574511

574512

574513

574514

574515

574516

574517

574518

574519

574520

574521

574522

574523

sziguInITd S UIMATINA AL
(Research Methodology for Environmental Engineering)
NTIATIENTRYARUIAINTTUAWINS DY

(Environmental Engineering Data Analysis)

3.3.3 NEUIYVTINVDING 2 e1v1Y7 (RE9tiaY 6 wiaEnn) Usznaudog

UAe.2

3(3-0-6)

3(3-0-6)

3.3.3.1 NNV UFANFVNIVINBNIANIINIAFNNITHALIZUY (9Eeiae 6 wiqefin)

SyUUNISHAnaTY Y

(Modern Manufacturing Systems)
Ns¥ANITAMAINKUUANY TRl

(Total Quality Management)
eI iR

(Optimization Techniques)
LUUADadINsWUTUA Y

(Stochastic Modeling)

NSUIMSIATINTG

(Project Management)
NIIANITUALAIUANNITHER

(Production Management and Control)
nsiATIeRnsindulaniasygaans
(Economics Decision Analysis)
STUULTmY

(Expert System)
NANNITINANUANITNNNU

(Principles of Scheduling)
WUUIADINNADALAZNNITODNUUUNITVAADY
(Statistical Modeling and Design of Experiment)
N159188958UY

(Systems Simulation)
MTATIEINSaRnRedIUsEENA

(Applied Regression Analysis)
m%aamﬂaLLameﬂsiummﬂaamﬁa%y’uga
(Occupational health and Advanced Safety Engineering)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)
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574524

574525

574526

574527

574528

574529

574530

574531

574532

574611

574533

574612

574613

574614

574534

574535

Uadeuyudlussuuaniemnssy

(Human Factors in Engineering Systems)
VUUADAAMNTTY

(Industrial Robotics)
NIHNANLUUNAUNATUMBADNAILADS (CIM)

(Computer Integrated Manufacturing (CIM))

wiAlulag onluils

(Automation Technology)

ﬂizmumsmémsﬂ"’uqq

(Advanced Manufacturing Processes)
wialulagansaumad1niunisuas

(Information Technology for Manufacturing Systems)
Tuman1en1enuieINIsusEuuenaInngsy 1
(Special Problem in Industrial Systems Engineering 1)
Juman1gn1enieINTsUsEuuenaIungsy 2
(Special Problem in Industrial Systems Engineering Il)
Tuman1en1enuieInIsuseuuenaInngsy 3
(Special Problem in Industrial Systems Engineering IIl)
Tuman1en1enuieInssuseuuanavnssy 4
(Special Problem in Industrial Systems Engineering V)
ﬁﬁasﬂ,ﬁug\‘mwﬁmiﬁm’iimzuuqma’mmim 1
(Advanced Topics in Industrial Systems Engineering )
shiatugemnedidmnasussuugnamns 2
(Advanced Topics in Industrial Systems Engineering Il)
shietugemnedmidmnssussuugaamns 3
(Advanced Topics in Industrial Systems Engineering Ill)
ﬁﬁa%uqqmﬁ’mimﬂiimz‘uuqmm‘wmim 4
(Advanced Topics in Industrial Systems Engineering IV)
dunundadinfnynImnTsuseuveanamvng sy 1
(Industrial Systems Engineering Seminar 1)
dununadinfnyIMmINTIUTEUUERaImNTSY 2

(Industrial Systems Engineering Seminar I1)
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4(4-0-8)
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4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)
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4(4-0-8)
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UAe.2

574587  @ANNAUMIAANEN 6 MUYAR

(Graduate Cooperative Education)

3.3.3.2 nuiviienavnivaienisnssudiaden uwiseanidunguiv Feseluil
1. nguAvAanssudundoundn
uUNILAN (UTTEIe-UUR-Anwdlenula)
Aranssuuszluazdanssutige

574551 ﬂismumsLLazmiaaﬂLLUUS%UUU%’UQmmW‘f’] 3(3-0-6)
(Water Tretment Processes and Design)

574552  pszuaumskazn1seenuuusruutdaiide 3(3-0-6)
(Wastewater Treatment Processes and Design)

574553  msiasgiiuaziidsdugs 3(2-3-7)
(Advanced Water and Wastewater Analysis)

574554 ﬂssmumﬁﬂwﬁ’mﬁﬂLLazﬁWLﬁa%’juqﬁ 3(3-0-6)
(Advanced Processes for Water and Wastewater Treatment)

574555  wieluladauusudmsunsiidniuasige 3(3-0-6)
(Membrane Technology for Water and Wastewater Treatment)

FAINTIUUANYDINALALLHEN

574556  AAINTIUNTAIVANLANEBINA 3(3-0-6)
(Air Pollution Control Engineering)

574557  3eanssuAMnImeINIAn1elueIAIs 3(3-0-6)
(Indoor Air Quality Engineering)

574558  NNSIAUMIBENLAZATIVRANINAMNINDINIA 3(3-0-6)
(Air Sampling and Monitoring)

574559 %aﬂiiumimuauLﬁmﬁumml,azmﬁébuﬁmﬁau 3(3-0-6)

(Noise and Vibration Control Engineering)

2. nguArIn1siansawindengnanvngsy
nsdansauIndougnavnTsy
uUNIEAN (UTTEIe-UJUR-Anwdlenuia)
574560 N15IANITUAKDELALYDUALTUATIY 3(3-0-6)

(Solid Waste and Hazardous Waste Management)
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574561

574562

574563

574564

574565

574566

UAe.2

N13AAkAYNITIANITVRAFLQRAMNTTY 3(3-0-6)
(Industrial Waste Abatement and Management)
mMsdamandanuuazdnndendmivgnavingsy 3(3-0-6)
(Management of Energy and Environment for Industry)

SEUUNMSTANSAIndey 3(3-0-6)
(Environmental Management System)

wialuladazoauaznisliusslesianveds 3(3-0-6)
(Cleaner Technology and Waste Utilization)

nsUsEINIsTRan1dandon 3(3-0-6)
(Environmental Life Cycle Assessment)

N1598NLUULTIULIA 3(3-0-6)
(Ecodesign)

3. ngudvimalulagfwandon

uUNIEAn (UTTEIe-UJUR-Anwdlenuia)

[ o g Y v
LuUINaaeNIstAaauA luduinday

574567

574568

574569

574570

?ﬁmé’amussmmﬂLLazLLUUﬁwaaanmwmmﬂ 3(3-0-6)
(Atmospheric Environment and Air Quality Modeling)
LL‘U‘UfSwamLLagmﬁmmiammwﬁﬂ 3(3-0-6)
(Water Quality Modeling and Management)
nMsUuounldAunasmsindoushveaiiv 3(3-0-6)
(Groundwater Contamination and Pollutant Transport)
wuusassdmsussuuttmnideasneusswaznstosuuulionnie 3(3-0-6)

(Modeling for Activated Sludge Systems and Anaerobic Digestion Processes)

AAINTTUBUNNYFILINA DN

574571

574572

574573

M3dnnseuntiudsnden 3(3-0-6)
(Environmental Health Management)

fieIngrdwndou 3(3-0-6)
(Environmental Toxicology)

9T AngMimnssAunndon 3(3-0-6)

(Environmental Engineering Microbiology)
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574574

Teinenituiiganii
(Wetland Ecology)

N1SIANTITAILINADUUNAA

574575

574576

574577

574578

574579

MsRnaukaznIsUsTiuAuwIndo

(Environmental Monitoring and Assessment)
Fpanasvgemansuazngrinedunndeon

(Environmental Socio-Economics and Laws)
MIMRULEIANITIATININITIFmNSsLAwIndou
(Environmental Engineering Project Planning and Management)
mMyadafienddaundey

(Environmental Town Planning)
ms3ufszerlnauasyuuansaumaglimansasnndon

(Environmental Remote Sensing and Geographical Information System)

4. NHUIY1DY 9

574580

574651

574581

574582

574583

574584

574585

UAe.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-7)

uUNILAN (UTTEIE-UUR-AnwfalgnuLe)

FosRnwuanenaimnssudaindon 1
(Special Topics in Environmental Engineering I)
L%@ﬂﬁﬂ@']LQW']%VI'N%WJﬂiiﬂéﬁLL?ﬂéjaﬂJ 2
(Special Topics in Environmental Engineering II)
N3AUAIDETE |

(Independent Study 1)

nsAUAINDaETE |l

(Independent Study II)
é{’muﬁﬂm33m§unmé’au 1

(Environmental Engineering Seminar 1)
é{’muﬁﬂm33m§unmé’au 2

(Environmental Engineering Seminar i)
ﬁumuﬁmmamémmé’am 3

(Environmental Engineering Seminar IlI)
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574586 ﬁmmuwﬁﬂUﬂsim§QLLamﬁam q 1(0-3-3)
(Environmental Engineering Seminar V)
574587  @vnavudinfAnen 6 NUIARN

(Graduate Cooperative Education)

3.3.4 negriinus
3.3.4.1 5983%13INeNUNUSAMIUAIUIIY BN IAINTIUYASIMNITUALIEUY

UIUUAULAR
574591 AN INUSHMUMTR WU N 1 45 wenn
(Master Thesis Scheme A1)
574592  ANYENUSUUMTR WUU A 2 21 weAn
(Master Thesis Scheme A2)
574691  Aneninusauvadia wuu 1.1 60 niein
(Doctoral Thesis Scheme 1.1)
574692  Ineinusnuiudin wuu 2.1 45 nieie
(Doctoral Thesis Scheme 2.1)
574693  AneinusauUngin wuy 2.2 60 niein

(Doctoral Thesis Scheme 2.2)
3.3.4.2 $18973UINYIINUSENS U1V IV BNIAINTTURILINADY

FIUURUWAR
574593 AN INUSHMUMTR WUU N 1 45 wefn
(Master Thesis Scheme A1)
574594  ANYINUSUUUTRN WUU A 2 21 weAn
(Master Thesis Scheme A2)
574694  Ineinusauiadin oy 1.1 60 wqenA
(Doctoral Thesis Scheme 1.1)
574695  Aneinusnuudia wuu 2.1 45 e
(Doctoral Thesis Scheme 2.1)
574696  IneinusAuUMdn LUy 2.2 60 wqenA

(Doctoral Thesis Scheme 2.2)
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3.3.4 WHUNISANEI

3.3.4.1 WHUNTANIFINFUEIVIIY BN IAINTTNYATMNITUALIEUY
WHUNFANYITEAUUT YN
WHU N BUU N 1 A15I98NYNINGITNUS

UAe.2

MUY

T Mmansanenit 1 - aansAnend 2 MEQH Mmansaned 3 MEQH
fim fim fin
1 | 574591 Aneriiwusuwdadia | 3 | 574591 AnenfiwusumnUudia 3 [574591  Anenfiwusumndadia | 10
wuu n 1 wuu n 1 wuu n 1
ERTY 3 ERTY 3 52 10
2 | 574591 AnenfiwusumTadia | 10 | 574591 Anendnusumdudia 10 |574591 Anendiwusumdudia | 9
WUy n 1 wuu n 1 wuu n 1
574 10 573 10 594 9
TUneNnTINRReANANgRS 45 NUIenn
WA A WU A 2 NSANYISI9TYILaZN1TIVYNDTINING1TNUS
ST AAMSANET 1 WEQB AAmMsanEnd 2 T?qa ArAMsanEd 3 wEQH
fin fin fin
1 | 574501 Amnssudwandolu| 3 | 574504 viqufivneada 4 | Jyuden 6
FLUURAAIUNTTY 574505 MUUANTITNFY 4 | vi3e
574502 N159AN1TIAINTIH 3 574587 @udatudinAnen 6
STUU
574503 lada@nduaynis a
uImavalggunu
59 10 599 ERY
2 | 574592 Aneniinwus 7 574592 Anendwus 574592 Anendnusumvudie
wmUudinLUU 0 2 umUugiauLuU N 2 Uy 2
57 7 ERY 7 ERY 7

TNUMNIEANTINARBANANEAT 45 Wenn
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UAe.2

LR U N1SANEIIevlagluiin1svinine 1 tnus

T Mmansanendt 1 ‘m:na Mmansaned 2 iu’w AAmsAned 3 VT’JH
fin fin fin
1 | 574501 Amnsswdanadoly | 3 | 574504 ngqufimeada 4 | Fyuden 6
FLUURRAYNTIU 574505 AMUANTLTLE 4 30
574502 M3IANTIAINTTH 3 574587 aviiavndindnu 6
JEUU
574503 ladafinduaznisuivis| 4
walggunu
39 10 39 39U 6
2 | Gyuden 8 | Fwuden v uden
59 8 59 8 59U 5
TUUMNLANTINARBANANEAT 45 Wienn
LLNUﬂqiﬁﬂqugﬁUﬂ%mV@qwﬂ
WUy 1 MsIFeinevinInetnuslaglbidesfinwrsnedv
wuu 1.1 gidrAnenaunmsAnenduusygin
Ful MmansAnend 1 ‘m:w MmansAnend] 2 “Ew MmansAned 3 wfw
fin fin fin
1| 574691 Avendinusauitadin| 3 | 574691 Inendinusauitadia | 3 [574691 Inendinusauidadin | 8
wuu 1.1 wuu 1.1 wuu 1.1
59 3 59 3 39U 8
2 | 574691 Anenliwudeuidodin) 8 | 574691 AnenfinusnufUndin 574691 InendnusnuiUnidin
Wuu 1.1 wuu 1.1 wuu 1.1
59 8 39 8 39U 8
3 | 574691 AvendmudeuUndinl 8 | 574691 AnendinudeuiUndin 574691 Inendinusaui Ui
WU 1.1 wuu 1.1 wuu 1.1
39 8 39 8 39 6

TUIUMNYNATIUARBANANGAT 60 NENA

22




LUU 2 NISANEISI83BLAZN1SIUNN NI TNUS
WUy 2.1 gidrAnuiiaunisinustudisgsyiin

UAe.2

Qe

e

Y

YUl AAMSANET 1 - AAMSANYT 2 - AMamsAnend 3 MEQH
fin fin fin
1 | Andefunsedniden 9 | Fwdeduvzedvden 6 | 574692 mendnusquflodia| 7
wuu 2.1
59 9 59 6 59U 7
2 | 574692 eninusaufUndin| 7 | 574692 Inenfinusauitadia | 7 | 574692 Ineriinusquflodia| 7
WU 2.1 wuu 2.1 wuu 2.1
39 7 39 7 39U 7
3 | 574692 AvenfinusnufUndin 574692 e inusauUgin 574692 nenfinusquindin| 3
WU 2.1 WU 2.1 Wuu 2.1
59 7 39 7 59U 3
TNUMNLBANTINARBANANEGAT 60 YIETA
WUU 2.2 Q’Lﬁz’hﬁﬂmﬁaumsﬁnm%uﬂ%muiyﬁm% (\Neshtiaw)
Fud aansAneii 1 e aAnsAnYIi 2 e aAnsAnii 3 e
fin fin fin
1 | 574501 dmnssudwandeulu | 3 | 574504 viquimeada 4 | Fyuden 6
FEUURRANTIU 574505 AVUANSLTE 4 | vise
574502 M3IANTIAINTTY 3 574587 aviiavndinfne 6
JPUY
574503 ladafinduaznsuims| 4
walgaunu
59 10 59 59U
2 | Fyuden 6 | 574693 Anenfinusaufndia 574693 e inusauUgin
WUy 2.2 WUy 2.2
39 39 39 8
3 | 574695 Anenfinusnufvadin 574693 IeinusnufUndia 574693 Anendnudeuivadin
WUU 2.2 WUU 2.2 WUU 2.2
59 59 59U
4 | 574692 IelinusnufUngia 574693 AnendnudeugUndin 574693 Anendnudeui Ui
WUU 2.2 WUU 2.2 WUU 2.2
59 8 59 8 59U 4

TumheinsIunaeanangns 90 wulein
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= % =Y
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LHU N BUU N 1 A58 INgdnus
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fim fim fin
574593 Angnfiwusuindndin | 3 | 574593 AnendinusumUudie 3 574593  AvegrdwuSunUudia| 10
wuu n 1 wuu n 1 wuu n 1
ERTY 3 ERTY 3 52 10
574593 Angnfiwusumindin | 10 | 574593 AnendinusumUudie 10 |574593  Anerfiwusumdadia| 9
WUy n 1 wuu n 1 wuu n 1
571 10 57 10 571 9
TUneNnTINRReANANgRS 45 NUIenn
WA A LWUU A 2 NSANYISI9TYILaZN15IVYNDTINING1TNUS
MansAnedi 1 Ml‘!w MansAnedi 2 tmﬂ MmansAned 3 w}“’
fim fin fin
574501 Amnssudwaededly | 3 | 574507 saumansieanssy 3 | Avuden (1) 3
FEUURRAMNTTY dawndon Jwuden (2) 3
574502 NIIANITIAINTIY 3 |574508 suleuisivudmsuy 3 | wie
JPUU Jminssudaindey 574587 @nnavmdinfng 6
574506 aiimnssuduanden| 3 | 574509 msiiasizvideyadu 3
Jminssudaindey
52 52 FRY
574594 AngndnusumUudia 574594 AngndnusumnUudia 574594 AngndnusumUndia
WUu N 2 WUy N 2 WUy n 2
59 7 ERY 7 571 7

TNUMHLANTINARBANANEAT 45 Menn
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UAe.2

LR U N1SANEIIevlagluiin1svinine 1 tnus

2 . - a4 U8 - 4 e o A SATBT]
Jul A1ANsANYIT 1 N aan1sAnYIR 2 . 2MANsANYIT 3 -
fin fin fin
1 | 574501 Amnssudawandadly | 3 | 574507 faudansiAingsy 3 | Fwuden (2) 3
JEUVRAEMNTIY Awndou Fwuden (3) 3
574502 NM5IANTIFINTTH 3 | 574508 suileuinidudmsu 3 | 30
YUY mnssudainaen 574587 @nnavuAnAne 6
574506 \AiAAINSINAMINGRN| 3 | 574509 n1slasieviveyaniu 3
AmnsINaInaeu
591 571 9 391 6
2 | 3vuden @) 574581 N1SAUAIIDETY 1 574582 A1sAUAINDETY 2 3
v uden (5) v uden (6) 3 | Fwuden (7) 3
v uden (8) 3
57 6 57 6 59 9
TNUMNLANTINARBANANEAT 45 Wienn
WHUN1SANYITEAUUTEYU LN
a o d' o a a " Y = a
LUU 1 ﬂ'ﬁ'ﬁ]ﬂLWa‘VI'T'J‘VIEJ']UWUéIﬂEJ‘lﬂJG’IENﬂﬂ‘L“ﬂT]FJ'J‘U']
Y ¥ = o = 14 a
wuu 1.1 didhAnemaunisfinentudBygyiin
L . - d 28 - d U8 - d U8
Jul aansaneIf 1 - 2MANSANYIR 2 - 21ANSANYIT 3 -
fin fin fin
574694 enfinusauitadin| 3 | 574694 Ienfinusauitadia | 3 | 574694 InerlinusnufiUodia | 8
WU 1.1 WU 1.1 WUU 1.1
594 3 59 3 57 8
574694  INenusAuUndin 574694 IneiinuseufUndia 574694 IenusHuUNga
WUU 1.1 WUU 1.1 WuU 1.1
574 8 591 8 59u 8
574694  neniinusauivaudia 574694 e inusauvdin 574694  AnenfnusnudUndin
WUU 1.1 WUU 1.1 WU 1.1
593 8 573 8 593 6

FNUMNLANTINARBANANEAT 60 WETA
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LUU 2 NISANEISI83BLAZN1SIUNN NI TNUS
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- ANUFDINITBNTLAUNIT AL (BOD)
- ANNFBDIN1TDDNTLAUNIILAL (COD)
8. nseldelsnluti
- AADSU
- 538y q Mdlumsadelsaluh
9. LALEMTUUTIEINA
- 239AUTENOUNIAATIKATUIINGNITIVBIUTTHINA
- ﬂﬁﬁ%&nLﬂﬁLLawamwﬁLﬁﬂiu%umimmﬁ
10. LAdlvoAU
- ANWUENIUATNVOIAY
- uafiwlufu
11. ndue98e
- anwazaNUANIIALTDIVYY

N-8

UAe.2

(@ 4la9)

(2 Hl39)

(6 Hl34)

(2 4l314)

(2 Hl314)



UAe.2

574507 YauAEnsIAINSSURIMINGDY 3(3-0-6)
(Environmental Engineering Kinetics)

AnveAunay: Ul
AMFIRTzirauansnsainaziinefinuiluTudsundeusasldaulunssuaunig

MIAINTT miﬂmsmmslfd?ﬁ'sJugUGUamamﬂmzwﬁﬁﬁsimwaLLaziW’mmiﬂﬂﬁ’mﬁwLLazﬁwaﬁa

warnansvasnsanemuaansluszuueitissavedlan anuduiusilsidudUiunamesmsaiom

UAEIITLUINAINA

1Alp3I571873%7
o =l a a QIJ
1L UNUNIATEUIUNSNLATILAL TN (3 k)
- YauAIERSNILATLA TN
2. fiuguverienssuUusen (3 Talag)
- 1A SENINUS, F9TINTANUGATY wazaunITaNnauIa
3. NMSKANIBNIINSANUHATEN (6 Tala)

- U381 Uy elementary Uagluyu non-elementary
- matuslegamnivesrmnaiisnnnAnufiiten

4. MFPRNLUVIAINTTUNIUNATEN (6 Halug)
- fuFRTe A Lazanes
- Ao ninsmudeundu

5. MIAATIRNUBYAINTINISAAUATE (6 $Ta9)
- Feavelsudiauarduiina

6. faufieniinislvanuuligauad (3 2l
- dnwaznislvalufafisofinisivauuuligauad
- wuiaesdaUfisendifinsinauuuligaund

7. 9aUrNan3uIUL URN15T 1AL (3 Halug)
- Aaumansvadeulul
- YadedislvEnadevavmans

8. wuuUdaewIlfsenTualgaunas (6 Falus)
- ffiouvunmuesaidesiifiuag lifinsudeumandy

n-9



UAe.2

ada v

574508 sz1leUATITEAMIUIAINTINGWINFON 3(3-0-6)
(Research Methodology for Environmental Engineering)
dedunou: Ll
seimaseuaquiionluiemdnnsuassedeuisifemeinuimnssunagingrmans
dannden nMsNnausdde madeudelauslasinside msdisaenans mseenuUUNTITENAZANS
AnTendeya wallan1suauetays N15WeUIIBNUITY N1TUTHEUNANTINEY MSPsuunAIY
MEIVINT

1A ATITIETY)
1. wdnnsuazsedoudTnsisemesnudmnssuLayinemansasnaen (3 F9la4)
2. NMNTINUKNUITY (3 F9la4)
3. MIAPUTDLEUBLATINITINY (3 $91314)
4. MATANISANTINENAITIIAUIMNTSULA I NN ERSRIInE DY (6 F7la4)
5. AN598ALUUNITINY (3 F9la4)
6. m‘%'mﬁaﬂ[,umﬁé’aLLazmﬁmmﬁsﬁaa&a (6 F7l314)
7. wadansdnauetoya (3 $la)
8. NANNIINSWYUTIYNUITY (3 F7laa)
9. NMIUTLLLUNANTIVY (3 F9la14)
10. ASWYUUNAIUNIGIVING (3 F7laa)

n-10



UAe.2

574509 N5AATIERtaNARIUIAINTIURWINGDY 3(3-0-6)

(Environmental Engineering Data Analysis)

FyrveAunay: bl

ﬂwsaﬁuwaaﬂ%mu“wwqaammaamama ﬂ?iuﬂﬂuﬂﬂ%@ﬁ%@maﬁﬁuﬂﬂaailﬂﬂiUQ%ﬂWiUUaﬂuuUaﬂ

Y9IEUVAWNNEDY mim%auawaauaﬂﬂau Gummﬂmmmsm’amLﬂswwLLaumsammiﬂwamaw
gnsineen mamaauammgmmmﬂusuazgaammaau ANAUNUSLATNITIATIENANUNNDDY NS
ONLUUNITNAABDIFINSUNUITIAUIFINTSUALINADY NITTIIUIUSHASUIATIEIINIEDRA

iMlpTITIE37)
1. NsedunednYENNeEDAvRIUeY (3 la)
2. MsuanuasTesteyaduIndon (3 )
3. MsUdnaAsuulanesssuuiuindeuuasdeyafieguanngy (3 Fl)
4. FadrinvesnInTIvinTgikazmsiansiuteyaiigninoon (3 )
5. manaaevaNLAgIuAsIiuTeyaduIndon (6 Fla9)
6. anduiusuazn1TInTIERALanneY (6 Falasg)
7. MseeNUUUNIMRRBE M UNUITERLAmnssuAWIndeN (6 Fla9)
8. M3ldnulusunsainseinieada (6 Fla9)

n-11



2. nguIvaen

574511

2.1 NFUIYNADNAIVIIVNNIAINTTUIAFINNITUALITUY

szuunsNanade Tl
(Modern Manufacturing Systems)

deAunaw: Ll

NNERNKUUNTEUIUNTT NATBNITIATINNITINET MTIATIENANNENTUSYRIAINTIU N3
onuuuandruuasiuildnuiifesns ssuuatuayuuasiuildauiidesns dilss wnesdely
nsuseYan nskBauuuiagans emsiiugiuluniseonuutiead nduinelulad n1siATIEvinag

TWaveansnan N139UHUNTTUIUNMIHER SHauaznsdnuteendumnany

1A7lA59578377

1

o N O AW DN

. NF0BNKUUNTZUIUNIT WAZNATENITIATIERNIT NG

. MIIAFIERANUENNUSVOIRINTTY

. mseenuuvamdnuuariuildnuiseins

A5y in3esdlelunisvudne Yan

- NMINEARUULEARATS Waznguinalulad

- Bmsiugluniseeniuuiead

- MFAATIANITIAVBINITHES NITINMNUNTZUIUNITHER
. sauaznsdnutsenilumnany

n-12

UAe.2

4(4-0-8)

(6 Flu9)
(6 F3lu9)
(6 F3lu9)
(6 F3l9)
(8 F3lu9)
(6 F3lu9)
(6 Fl9)
@ F3lu9)



UAe.2

574512 A19ANISAMATWLUUENYTD] 4(4-0-8)
(Total Quality Management)
deAunaw: Ll
Ufsnuazmsdszgndnisdanisaunuuuanysal 35nsusulslifituegasades A
ilafeafunsiuuys anasifontuininer nauianmd wnauAnRsfuaunwLaNysal
NAEVEVNAMAIN AMNTNLAZNTLYITY AUNUVDIAMAIN ANUFUTUSVDINGUEVIE ALloAMAIN N13F
wszuugaunlUlglunuuing

NlATITIETV)
1. umh (2 Falug)
2. U uaznisuszendnsinnisannuuanysal (a F3lug)
3. BnsUsuusliAtuenaseiiios (8 Faluy)
4. rrwisiAeafuininen nguianug (8 la9)
5. LNANLAMAEIFUAMAMLUUALYTE] WAZNAENS NIRRT (6 Falus)
6. AUVUYBIANN (@ Faluy)
7. AVUFINUSYRINGUH Y (4 Ta9)
8. Aflanaunmnisthssuurunmivlgluauuinng (12 dlug)

574513 na3snismAuvanziign 4(4-0-8)

(Optimization Techniques)
yrdeAunau: Tl

yénnsiugunsadamansdmiunanamziian  manaugiigauunidnisin
fupounsuasiuuazrounngdh  namesngfiaalidadu sudadeulvvesmsliaumnzian
MsHeuUsUIUUAINTILS Msdinmanevth uazIBnsgnneludmiunsmanmangign

A1lAs9TIE3Y)
1. umi (2 Faluy)
2. Mugrumsadinmanidmiunsmamizdan (8 Hlus)
3. mimﬂ'wmmzﬁqmwm%qmﬁm (12 4lug)
4. myvavsnzigaiddlaidudunss (12 dlug)
5. IndgnsoauaznI1snn (8 4lu9)
6. Fmsgaaeludmiunsmannzian (6 Hla9)

n-13



UAe.2

574514 wuustasadsnsuusaey 4(4-0-8)
(Stochastic Modeling)
udedunien: id
uninertuiiugiuresnszuiunisidanisuunldeu anuiiazsdureslasainaves
wuudraeadsnsuusvasy nszuaunsiduda nsruaunstiu gnldusaen nszuaunisinaule
wuuairen narvIuNMsinuazAugn nsrUIuNIsAs uasmslieseidsannii mdszgndues
nszUILnsBamsuUsWaslumsidmsiudiuny msfnmamnm uas msdnmanuiderials

NlATITIETV)
1. umiuagiiuguresnssuunmadansuUaas (a 4lu9)
2. manhazduvedlasiainsesuuuiassdsnmsudsidasu (6 Hlu9)
3. NSEUIUNTSINLGa (6 lat9)
4. gnlgandnen nsvrumsindulanaen nszuumainuasauan (12 $la)
5. ASEUIUNTASTT Wzl EiTsaUnniu (8 Hlus)
6. MIUTEYNATEINTFUIUNM TN TUUTUADY (12 Flas)

574515 N13UIMISLASINISG 4(4-0-8)

(Project Management)
eduneu: Ll

N13979uRULarAIUANLATINITATEN1TIATIENYIBUAINTTY ATINTVDIVIEIU NS
fununsdafinuansvhe msdadmuanislinineins sunuiinmawaniudsureanaiuas
AuNU NM3InasInInensdmiunatelasainis

1AATITIETY)
1. unmin (2 Flaa)
2. MFAATIEAVILNUAINT T (6 F7la4)
3. MywaULazAuAulasinisiagldnslaseiienuianssy (8 Haluy)
4. ATINLVIVILU NTATUIUNITINNINUANITVINIU (8 laa)
5. NMSIAAINRUANS LTINS NEINT (8 laa)
6. SumeuABnuaniUABuTes A ALY (6 Halay)
7. MSINETINSNONTAMSURNElATINIg (10 7Taq)

n-14



UAe.2

574516 N1SIANITHASNITAIUANNITHER 4(4-0-8)
(Production Management and Control)
vrdsAunau: 1l
ﬂa’QJ%‘LLasmi‘UizEgﬂﬁlﬁlSJ’JﬁULLU’Jﬂ’JWSJﬁﬂiUﬂ’ﬁB@ﬂLLUUESUUﬁQUQQJauﬁﬂmﬂﬁﬁ JEUUMT
AIUANNITHES TEUUAIUANANAIN TEUUNITINUNULATING msldmeufinmesifioaslunisesnuuy

JPUUNABINTT

iA1lAsNTIE3Y)
1. umi (2 ilwa)
2. na3suarN1TUsTeNAd IS UTEUUNTHEN KA UAIAIARS (22 3l319)
3. NAIBKANITUSTENAFIMSUTEUUAIVANAMAIN kavNITINUNULATING (14 3lx9)
4. msldmeuiumesiierisluniseaniuussuuiifenis (10 F3ly9)

574517 n15aAszinsaaaulaniuAsegaEns 4(4-0-8)

(Economics Decision Analysis)
sdunou: Ll
nquifugiunarisnisdugeiiisafunsiinssiauimnssulasodevdnasugaans
nswseuiisumadennisamu nsussliunsamulunuianssuniglaanuliduuuey ns
Ansginsdindulafeafusulssanautunu

A1lAs9TIE3Y)
ad A (Y a (4 a Y
1. Nufiugulinie iuNsIATIERnuImnssy (8 Flwa)
2. M ITUGINLIIUNTIATIRIILAAINTTY (8 ¥alaw)
3. MIUSEUNBUMAERNNTAIU (129La9)
4. msvszliunsamuluadanssunieldanuliwiveu (8 F3la)
5. Mywnszrn1sinaulaiefusulssanuRumu (8 3lwa)

n-15



UAe.2

574518 53UUITEIY1Y 4(4-0-8)
(Expert System)
deAunaw: Ll
srvuidernglaenly nsadreszuufidornglagldngunasiiundndmiuns
Uszgnaldluanuigsineg mslimsmanuuliuiugn 3nmsian sgiutdeyadinios uuuvesssuy
By

iA1lAsNTIE3Y)
1. umh (2 )
2. szuuiidennalasyily (8 la9)
3. msafeszuudidernalaslinginasiiundndmiunmsussynd (20 Fl39)
4. Jmsdansgudeyadanies (10 $2l39)
5. YWLLVBITTUUHIT Y (8 Falug)
574519 ¥ANATITIAAIMUANITHNY 4(4-0-8)

(Principles of Scheduling)
sdunou: Ll
noufuazndnnislunmsdansnsnsvhau ddudunsunsvhaureaaiesdnsdniauuy
WAen 1adesdnsdananuurunu 1edesdnsdnnanuungy wazin3esdnsdananuunIueu e
Ussanona ﬂaﬁ'ﬁxlumsmﬁmauﬁgﬂL%ammzﬁqml,am%q%ﬁaﬁﬂ nsAnwtamdainuanisinauly

PNFINNTTU

CRIGERER R k)
1. uni 2 Flaa)
2. MITARITNMTTNNY LazdFUTURBUIBIASRITNTIAILUUIAEY (8 laa)
3. MIIAMTNAITINNU LATEIFUTURBUTBIATDIINTIAILULTUIY (8 laa)
4. M3TARIFIMTTNNY LaLdIFUTUREUIBIASITNSTAILUUALNY (8 laa)
5. ANIAAITINNTYINU LLaxﬁwﬁ’U%’jumauﬁuaqLﬂ%ﬁﬂﬁmmmumjm (8 Falus)
6. NMIIAAIT1INTYINNY LLazﬁwﬁU%umaquQizuuw%mm‘uﬁwsju (8 Falus)
7. ms@nwlgygmdnfmuanmsviinulugeamngsy (6 Hla9)

n-16



UAe.2

574520 WUUIIARMNNERALAZNITIINLUUNITNARDY 4(4-0-8)
(Statistical Modeling and Design of Experiment)
dedunou: Ll
Anutnguiiiieateasmshluldnuess msdieszauuususiu msleseinag
wU5U5IUAIVA JULUUIMINETIgAdMTuNITo8NLUY N1588NLUUNNTNARBINATANTILATIEVNNS
VAADWUULNAABIIEA N1FBONLUUNISVIAABILULLOUNITTAES

1AlATITI87
1. AMSNUUENNMSsEdATIRE a4 (8 Falu)
2. MTIATIEAANULUTUTIU (12 F3lw9)
3. MSNAFBUNAIRINNITIATIERANULUTUTIU 8 3lu9)
4. NMSNAARILUULNANBLS8A (14 F91319)
5. NMTIATIEAANULUTUTIULUUUDUN SN DS (6 F3lu9)
574521 N15918995YUY 4(4-0-8)

(Systems Simulation)
Fudedunion: il

nsUszgndldnaisnsiuuudiassdmiunisiiasassuu ileldlunseenuuy uay
AATINSEUUIUNITHERN N1INTLANYFUALAZNITUINNT NTAATIENTBYA N15a3195UHUUTIRBINTS
Uszillumseanuuuinaeswaigquuu nsidlusunsumeniiinesdiglumsAnywinisinasssyuy

CRIGERER R k)
1. unmin (2 Flaa)
2. vinmsvnsadafiuguiiieidos (2 Haluy)
3. N3a5195UkUUT1AB9 karn1sUTEEIuNNTRNKULTIABY (8 laa)
4. MIATIRNURYA (8 Falus)
5. A5USZHUNIT00NKUUTIABIAYS) WUU (8 laa)
6. NMsLUlUsLASUABNNIADIYIlUNISANEINITI1RBITEUY (20 7Ta1q)

n-17



UAe.2

(3

574522 n159AT12AN1Tan0LLEUsEENd 4(4-0-8)
(Applied Regression Analysis)
Ardaaunau: 1l
N5l935N19ATIERRUVADDE N1TONNDLTIAUATILUUINY NITIATIZIALITAIELAY
ABnsuily nmswdsusuvestoya nsannesluunina nsannssiuuInaludisa nsannosiuy
aahmidn nadsnmsidenuuusiaes veulwevesnmdeiusaniy myleginansenuresfauls
msldfaused madnssiamuidsunusiu anufidesiudmiunisanoslaidad

1AlATITIE)
1. uni (2 Flaa)
2. NMINANDULTUEUATIUUUIY (@ Fl319)
3. MTIATIEASTAIALAZIDNITHALY (8 Flaa)
4. MIanneekuunIan wuulnaludea LazLUUa M (8 Flaa)
5. NA3BNSLABNLUUINADY (10 91314)
6. NFUAATILIHANTLNUVDIRILUS (8 Falu9)
7. MFUATILRANURUTUTINTINAY (@ Flaa)
8. mudidesiudmiunisonneslaidadu (a Falasg)

n-18



UAe.2

574523 a13asuniiouariranssuanuaanfudugs 4(4-0-8)
(Occupational health and Advanced Safety Engineering)
deAunaw: Ll
gURmAuazNanszny Nouwiiisifuanvnvesgddve asmeunuliuninina Ao
yamsemaniuaznmsuaduiiten arueioanasautaends Sovdaie madliesesieny
Uaonssuazmstiosiu muasnfovosdniasiazanusuiia anuguussluaauiivha

1AlA59578 377
1. gURAUATNANTENY (a Haluy)
2. vauiiefuavnuesgAmg (6 T519)
3. mMsnannulAkAninau (4 Fl9)
4. famsmseenansuaznsuInEuiigen (6 )
5. ANLAREALAZANNUADALY (6 Hla9)
6. Apviinr1ge (4 Flu)
7. MyaATzvaNlaonfeLaznsUesiu (4 Flu)
8. M NUaeAALURINARS UTILaY AT URA (@ $la9)
9. ArwsuussluanIuiivihay (a alug)

574524 UaduuywdlussuuauiaIngsy 4(4-0-8)

(Hurman Factors in Engineering Systems)
dedunou: Ll

wnAemsiadonyed  mstavuinsumenyud  @3TInensiny miudedoldves
UYwed WaENSENElaUANTAUMA N159BNLUUNITAIVANKAEMUIIBLAAING annwInaeulunisyinay

ANAN

GRIGERERRN )
1. winfanedaduuyue (a Faluy)
2. NFIATUINTNNBUYBORALNITOBNUUY (8 F3lu9)
3. @3589 (8 laa)
a. pmdetielfvosyuduaznisaeleuasauine (8 Haluy)
5. N3PBNKUUNITATUANKAENIEUARNINE 8 lua)
6. dnLINABNIUNNTINU 8 laa)
7. AMUAN (@ Fla19)

n-19



UAe.2

574525 YUgUAIAEINNTITH 4(4-0-8)
(Industrial Robotics)
deAunaw: Ll
anudifosuieniuszuudnlusfuasiusudlunisndn msdssdumaassgmansdiny
nslivusuduarsruusalul@ osdusznauveiusud wihedu WuwesiaziaiesdlofiAvidos
wamansuaznismuauuLd mnsidesiuieafumslusunsuriusud

iA1lAsNTIE3Y)
1. emadifosuienfuszuusaluifuasusudlunawan (8 Falus)
2. MsUsziumaasygmansdmsunslivusuduag seuudnlug (8 Falug)
3. fjueud miedu WumesuaviedesdlefiAades (12 $2la)
4. WaMmANSUAZNTATUANY UL UA (12 $2la9)
5. audidesiuAeaiunisTsunsuriueud (8 la9)
574526 MINAALUURENRETUGIBARNNIADS (Flaidy) 4(4-0-8)

(Computer Integrated Manufacturing (CIM))
AydeAunaw: il

arwidesiuiefussuunisnan nquineluladuazszuumandouuuieagans seuuns
KAMLUUEATEL SrUUNTUTENeUTuA MU USATLTR SsruusaiadeuiiuuduneiitmuanuusnlulR
sruvdnfusalui@ waluladmsldiedesdedmiunaguaznaaey

AlAs9TI83Y)
1. amadifossuieaiussuuniandn (8 la9)
2. ngumalulaguazssuuNSNEnKUULYagans (a F3lag)
3. SEUUNSHARLUUE ALY (8 Falus)
4. sruumsUsznoutud LU USHTuR (8 Falus)
5. szUUsAAAUTUUAUYN I LARUUS AU (8 Falag)
6. sxUUTANUSALLITR (8 Falus)
7. waluladmsldindesiiodmiunnaguazasiaaoy (4 Ta9)

n-20



UAe.2

574527 walulagdnluda 4(4-0-8)
(Automation Technology)
deAunaw: Ll
Soufszuumandndaludfidowiu Anwesdusznouin Tussuudalud@ gunsalvhau
wazgunsalngain mimuaulaslifueatuagszuuaniang nmsdoassenineszuusmlusi@lunis
yhausmtunrdenisviaudufuszuuieiifeades nsmuauuuuteundu maiausuiy
sTMIeAULATLA3D9INS

NlATITIETV)
1. emadiieatussuusalutidesdu (8 $la9)
2. gunsnlnsIvinuazgunsalyineu (8 Falug)
3. Msmvaulegldiueaduaysyuuaniang (12 a9
4. mseuauwuudaundy (12 $la)
5. M3AeaNTYRITEUUSHIUIR (8 Falus)
574528 mzmumswﬁm%’u@e 4(4-0-8)

(Advanced Manufacturing Processes)
AvrvsAunau: Tl
nszuunsRAnaelnd  nzutunIREaILAIesdnsna nssutunINARduIlavs Ry
wazudon sundelavy duuunfeafu waluladtugelunszuruniswdadu Yanudalnsl
winnssulunszuiuniswas waluladszuunmsialaznisvmegaeu

CRIGER R k)
1. AszuIunsHanaseluy (8 4laa)
2. ASEUIUNISHARNATDISNING (@ Flaa)
3. AszuIuMsHAnsuUlavs LAz U dew (6 Flaa)
4. welulagadulvdlusnunaslans (8 laa)
5. duan nendumsiananiion1suan (8 Falus)
6. winnssulunIzUIUAITHER (8 laa)
7. walulagssuunsinnaznisnaday (6 Fla4)

n-21



UAe.2

574529 walulagasaunagmiuninan 4(4-0-8)
(Information Technology for Manufacturing Systems)
udedunien: id
Ansgiuaroanuuussuutoyalagldneuiinmes mdiaaugiutoya fitaussansam
msdansnisldnusiuiussniegldiulusunsy nsesnuuuwaznisiiszuunsdaiutoyaluly
nsguaszuudaya Mslduselovivesdayanunisuufnig Wy NMIAIUANNTEUIUNITHER AN
NFINAANUNTFUIUMIUATMINGR  FUAIAIAGY  Wazn159ouU1alsanU  N1TIATIERYaYadn
Juteya wu Wnsldusgleninnteyalunisuuusnseuiums andnenssussuu msgualvid
Toyafiuiuguazifiome

1AlATITIE7
1. Ainnenkareaniuussuudeyalaglinauiiunes (12 $91319)
2. szuunmsdaiudoya (8 la9)
3. MINKATFUUTOYA (8 Falus)
4. MTBATIEveaIngIuleya (8 Falag)
5. mslusunsuiionsldnulussuunan (12 F7laa)
574530 Uy anizn1einuIAINIIUITUVAaIMNTIH 1 4(4-0-8)

(Special Problem in Industrial Systems Engineering 1)
AyrdeAunau: 1l
= a v a e vaa 5
ﬁﬂ‘l&}'ﬁjiy“lﬁ’]LQ‘W']S‘V]’N‘V]LﬂEI’JﬂU?ﬁ’JﬂiiMi%UUQG}ﬁ’MﬂiiM ﬂ'imiﬂwﬂmﬂ%aﬁmimuqﬂuﬂ 19
WAy UIAINTIUITEULRAAMNTTY

574531 Uy annzn1einuIAINTsUTEuUEAaINNgsy 2 4(4-0-8)
(Special Problem in Industrial Systems Engineering II)
dedunou: Ll
Anwtlymiamneysiiieafuimnssussuugannssy - nsdnuilngliismadugdlunis
uidgmiiAeafuimnssussuugaannsy

N-22



UAe.2

574532 Uy ian1zn1einuIAINTISEUUEAamngsy 3 4(4-0-8)
(Special Problem in Industrial Systems Engineering IIl)
AdeAunaw: Ll
Anwtlgmiamneymnsiiiefuimnssussuugeamnssy - nsdAnwlngldisnsdugdlunis
uidgmiiAafuimnssussuugnannsy

574611 Uy ianwizn1einuIAINTsusEuuenamngsy 4 4(4-0-8)
(Special Problem in Industrial Systems Engineering 1V)
deAunaw: Ll
Anndgmiamensiiieiuimnssussugramnssy  nsdiAnwlneldisnsdugdunis
uidgmiiAfuimnssussuugnann sy

574533 ﬁ"a%'a%gugwN@’\'ﬂuamnssmzuuqmmunsiu 1 4(4-0-8)
(Advanced Topics in Industrial Systems Engineering 1)

Ayrdsaunau: Ll
Anwvisoldelulymitduiaulaludeniniifendesfuimnssuszuugramnssu

wardymiiiedes

574612 ﬁ"a%'a%gugqmaé’w%mnﬁmwuqmﬁmnﬁu 2 4(4-0-8)
(Advanced Topics in Industrial Systems Engineering 1)

Ayrdsaunau: il
Anwisoidelutiymiduitadldludeninifertostuimnssussuugnamnssy

wardlymiiiedes

574613 ﬁ"a%'a%gquNé\’ﬂu%ﬂfmssmzuuqma'wmsiu 3 4(4-0-8)
(Advanced Topics in Industrial Systems Engineering IlI)

Ayrdsaunau: 1l
Anwisoidelulymiiduihadlaludeniniifedestuimnssussuvgramnasy

wardymiiiedes

n-23
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574614 Wadaduganeduiaansussuugaaungsy 4 4(4-0-8)
(Advanced Topics in Industrial Systems Engineering IV)

deAunaw: Ll
Anwisoldelulymiduihaulaludeniniifedestuimnssussuugramnss

wardymiiiedes

574534 FunuUadinfnyndfINTIUITUURAEIMINg Y 1 1(0-1-2)
(Industrial Systems Engineering Seminar 1)

deAunaw: Ll
miﬁwLauaLLazmsaﬁﬂiwmﬁéaﬁ’uﬁﬁaﬁmaﬂamﬁmﬂsimswqmmmﬁuﬁLﬁﬂsﬁﬂu

Jaqiu

574535 FunuUadinfny1dfINTIUITUURAEIMNTIY 2 1(0-1-2)
(Industrial Systems Engineering Seminar i)

yrdsAunaw: il
nsthiaueuazniseiumefeduidefihaulamdmnssussuugramnssuiiiatuly

Jaqdu

574587 @nnavumudinAne 6 WuwNN
(Graduate Co-operative Education)
Roule: Insruiiureuvesanvin
tnfAnwdesluujiRnudaivnviolndndunanaioundudundnauiiagm w
aoulszneunsAsuntnas suaiafinwauiiaeivdue warliindnwvidenidelasenu
fagAnulurazUjiRmuaviafnmuenmiennnulsedluanugninadanm fdelassnui
srAnuu Fedldsumnufiureuaineransdfiusnuaniafnuuazaniudszneunts efiay
Tassnsdunsuantinlszdn msvidavends msdanisvends msandSunameude N13AIUAY
uafiy MInuTILariinesiteyaduimnssudanaden msnanuosnuuulasInsiuimngsy
Awandon waznmssudunuauisnmsmeluladavenn Wudu wazdleiaedunsuivanuuda
UnAnw1azaesdisisulassukasiiauenanisUjUiauLasnanIs@nuisiadiunuaniy
Usgnauntsuarannansdluaeiviiieriinisussidiu wamuﬁﬂﬁﬂmgﬂﬂimﬁﬂmaaﬂﬁniéﬁﬂ%”ﬂm
aviadnwiuay winnuiimugumsuidRnuluaanuusznouns
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2.2 nguAvudenanunivienianssudundou
1. nguArAanssuduandoundn
Aranssulszinaginanssutinde
574551 nizmummazmiaanquszuw%’uqmmwﬁq 3(3-0-6)
(Water Treatment Processes and Design)
Jundeduniou: 574506 Liimnssudundey vie Tasmnuiurouesau in
nguinarnisvszgndldnszuauniamaaiivaznisnmlussuuuiuauaimiiuasain
thsgd nssvrumslunisuiuaunmihsndsnaniu nsUiuiaies nsadaunungneuLans
ALY NIANAZNDY NINTOI MIElelsn MIRATU uazn sLANUABLYTEY MITUHULAY
oNLUUTEUUYSzUY Tadamsdnmuardndsaifu nssurunmsuiugunmineng ssuudides
LAENITUANT BT

1AATITIETY)
1. unthuastuneudostuieuniseenuuy (3 F9laq)
- imqﬂssmﬁsuaﬂmiﬂ%’w]zumwﬁﬂLLassi’J’aﬁaﬁmwé’m%’umﬁaaﬂLLUU
- mMsUseanasunuUsErnswas USRI gt
_ s ludmSunisesnuuy

2. nsdamtinau (3 $7la4)
- Medonunatingy
- msddssimu
3. MIuandneh (6 F7la4)

- N159ALUUITUUNBINYUN
- nseankuulngldluskNSUADURLADS

4. NM3PRNHUULAYINHIan I UNUTUAA M (3 k)
5. Y uAnsmihedmsunisusuamnini (6 F3la)
6. NMIPBNLUUTUNTLUIUNTS (9 Flwa)

- AMNFIRINIINSiVEa N1SINEAISAI N1SNIU
- ANSASWNUAZNDULALAITTIUAENDU
- ANSANAZNDU
- AN5N994
. X
- ANSLTBLSA
- MsMAnAUNIEANLazNLanlasulsEy

N-25
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- M3RATUMEEIY
7. NMIAIVANTFUULAENTEUIUNIT WAZNITARASNIW (3 Fla)
8. NTIATILWNUATUFANEAS (3 3la)

N-26



UAe.2

574552 nszuUsLANSHATNMIERNuUUSTUUYhTntde 3(3-0-6)
(Wastewater Treatment Processes and Design)

Jyrtaduniau: 574507 vaumansimnIsudunden vie lnganuiutouresann v
NN38DNLUUSTUToTIUTINT LB Ay sy Uty m%qquﬁﬂLLaxamﬁquﬁwmiaaﬂLLUUG??u

NSEUIUNISNIINIBAIN AT wazdanin daususutidaings nszurunsdivamedininlaunn

NSLUIUNITUUU Suspended Growth wag Attached Growth s¥UUU® kagszuuunUawuuliennia n1s

gonuuunedun Tunmsdidasaznisidaninaznay

1@1lAssI8377

1. Funeunisesnuuy wasiidauardnuarauivetnde (3 Falw9)
- iWmneuasingUszasAvedniseanuuy
- widsiauardnvazanUivesinde

2. lanseanddmduauiae (3 al39)
- nslwalumai@auaznnslvalusie
- gNNINeN

3. MIPRNLUUSEUUVIoTIUT I Eeuasviosy Uty (3 F3lw9)
- SEUUYIOTIU
- SEUUYIBLEN

0. nunzaniRvenindouas guszasduasnsiidaiude (3 Falu)
- anwaEENURMUNEAN ATl LasTIn W
- ngane sudeu uazdetifuiRefunsssueifsiiidaud,

5. msnadfsdanuiittninge (3 F3la9)
- MIPBNRUUMMNEUTTNOULS

6. UtRnsuaznszuaunmsvthedmiunsiidaiude (6 Hlats)

7. ﬂTiEJEJﬂLLUU?%UUﬂ’]ﬁ’ﬂ%uGTULLaBiBUUﬂ’lﬂJWszuUEQJQﬁ (3 Falw9)
- msguinide
- MSWENATIANT Y
- MsUvauna
- MIANAEADU

8. maaamwmzwﬂwﬁm%’uﬁqaaqrﬁ (9 Fla)
- UAseaiidInIm
- msuhUalaglyue
- Suspended-growth

n-27
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- Attached-growth
- AszurunsUUawuulsenne
9. NSUNUAkAZANIANINAZNDU (3 Fla9)

N-28
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574553 msdasiziiuasindedugs 3(2-3-7)
(Advanced Water and Wastewater Analysis)
Jyndeduniou: 574506 Leifimnssudandon vie Tnsmnuifureuvesanu in
Lwﬂﬁﬂms"imswzﬁizéﬁ’ummigmLLazizﬁuqqﬁww%’ummi’m@mmwﬁﬁLLazUizﬁw%mwmaq
nsruuMsKaRUszduaz i1t ude 5'1sﬁsmmamq:uLﬁamﬁy’qmﬂmwﬁLLasmﬂUﬁﬁ’amaﬁ%ms
WnsgIuskanAtiasERvasdmsumTeTsilaneninuasdunsvas Tunaufuinisiviidenns
yaaes 9 18ms Mniesiideeylitad Tneudazfifinisldinan 3 dalu

1A ATITIETY)

Us5818

1. Fumpunsiiuiiognai (@ F3139)
- NMSAUFIBE 1 UUT I NLATLUUT I
- ANSANUILTNEDRA

2. LLmﬁmﬁugmmmmﬁﬁmﬂ%mm (10 Flats)
- MPRTeidsihwinuaeUsinms
- MYInd

3, 33 nsmaadesiiovesnsias e (10 9Taq)
- /e
- Fymaluisln
- mslasunlansn

4. wallasgivgedmiumsliaseilavevtnuasduvseans
UUanng (36 F3lx9)
1. A8sdwn
- MTIATIEAUDILT
2. AFNTNATIELAS
- MNFIPEAWALNNVDY Beer
a '3
- ANSIATIZUNDALNS
a '3 6
- MTBATIEVINgaalss
- MIUAUYY
3. U381n5a-nng
- IS TUNIA-A AL D UALALK DS
- pamladfLarssuuAITUBLUR

n-29



- NSPRNRUUNTALAULAYAINIUTY
4. Ufin3edadou
- MFIANUNTEANLATLARLT L
- MInNaMIBadauULaLANTILATITIAEN
- MImeaslsn
5. Ujisenenyneu
- MIMHAANNEINTDATANY
6. UfATeneonTindu-Sendu
- ANNABINITBBNTLAUNNLAS (COD)
- Wwanvialulasiauiazdunsglulasiay
- UAsevetnaesuiuleuluile
- AUABINITBBNTLAUNIST AT (BOD)
7. SEUUVIANELNE
- ANMNAINNTNATAUUDIDINTLAU
- NM3RATUVDIATTUDY
- Laﬁaimwmmﬂaaaaamﬂluﬁwﬁu
- NINEBVBINIABUNRE SENILAEE AT aneBUNSE
8. AUAANTN19LAL]
- Rauransvessyuulasiadaws-lolalan
- Yauransvasuizsewendilnlsviaan
_ JauansIaIeandnTuanNes S
9. p3esiledmunslassilangmiinuas Sunseans

N-30

UAe.2



UAe.2

574554 nszuauntsiidaiiuasinidedugs 3(3-0-6)
(Advanced Processes for Water and Wastewater Treatment)

Avatiedudau: 574551 nszurunsuazMIERNLUUTEUUUUAMA ML

uay 574552 NsvUnuNIkazseanuuuTruLTminGs viie Tasarudiuseuresannin
waluladlmia luuftRinistidmiuazdideiidiludumsfiuanuamnsaiioonwuuly

vosmiefifiog nisridmansduridininiy nissidelulasnaunaseanasa FBmadugdumanidn

psueuduvsd msmidnansefiuvidazareth waluladwiunsiihitidoudauldsuazi

nausnlglng

1A ATITIETY)

1. amudesnsdmiunsthtntuasindetugs (3 Fla)
- Snguszasdvasihiiiunstiinugy

nstrdainduga

2. vhdelamymewarmanslunszurunistitaii (6 F7laa)
- NSNIWSILAZAITNTEINYNNT A
- nsvuanuarnslvadnnsasludimnazneu
- MIFYLFIANUAUNTAMEATIANE

3. nsyUIuMsUIAnssUdmsunsUTRt (6 F7l34)
- N92UIUNTT Solid-contact
- msghidelsaeituenmiieannnslinasiu
- Msfdnmanuazkaenila

nstrdainidedugs

4. ﬂssmumﬁmamw%uqﬂumﬁﬁwﬂ’mﬁwLﬁﬂ CRET
- NINTBILATAIINTDIAY Microscreen
- nMsldfweangenia
- ASTUIUNTLUUUTY

5. ﬂizmumimﬁsﬂzuqﬂumsﬂﬂﬂ’mﬁwL?w (6 F9%314)
- ﬂ’]iLLaﬂL‘U?ﬂl‘EJuVL’e]EJEJULLagﬂ’]i@J@%Uﬁ’JEJﬂﬁUEJ‘U
_ dsmfumaniiaug ferfumstitadide

6. ﬂizmumi%’gmw%uqﬂumiﬂwﬁmf’]Lﬁa (6 F9%314)
- msmdasiges (lulasiauwazvleaniesa)

ﬂﬂUﬁﬂiS?%?ﬂWW%UiﬂNNLUiu
=1

1%

P A
- NUNYUUUTEAYY
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574555 walulagssusudwmiunistidaduazinge 3(3-0-6)
(Membrane Technology for Water and Wastewater Treatment)
dedunou: Ll
wugtmalulagiuuiusu nsieuig urilinlag FURUUYDAUNUTURUUAY N15HRIW
a1anvonALUlABLULLUTY N1INTBAEDYA N1INTBITANTT N1INTBIUIUY kaveRaluTarnuNayu 09
‘Uﬁﬁ%m%amwLL‘UULMLUiuLLazmﬂ%’muiuszwﬂ’]ﬁ’mf’]Lﬁ&J UJURNSVEN8IUINVBITLUULLNLUTY
N15911AUATIALLNLUTY WATAAIUNTITEAFU N1TAITANITNABDY N1TEBNRUUTEUULIULUTY
nstANW

1AlATITIE)

1. mwsinvesnalulaguuiusuy (3 F9la4)
- MSHRILIWALLlAgILLIUTY
- YAFIAAVDINITVINY
- JanLusUsULaE AT ALY
- pwanansalunsnandisinanmuazeignslda

2. wAluladiuaUTY (9 F9laa)
- ugrumelulafiusiusy
- ATUTINUUTY
- ATLANIANWLURINTTUIUATT

3. A dulula nsveneaunn warn1seaniuy CRET
- ﬁugmmaﬁzuu
- ASBNLUUSTUU
- Yo lunisiAusEu

4. NFNANNALRIAUNUTULATNITAARUYDLULLUTY (6 F7l34)
- Avgaduuaznsaay
- mMsunlunsgasiu

5. nsthdntuaziinge CRIT
- wnmsdmdunsdidmiuastdedeiaiusy
- HUHATHITININRUURILLUTY
- mstgnusulunsirdaniedinn

N-32
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SUNANEDINIARALLAES

574556 FAINTIUNITAIUANNANYDINA

(Air Pollution Control Engineering)
Futedunion: 1l

wuAndesiuAituufa nsedeuilvesoymealueinia anudiugufertunisaue
nsUsesayna lelaau genses tasesduaymauuuilon wissmnnznaulrlinaing nseiunu
asduvIdszmedis msthdanau mIgadunia n1swiviane mIgandunia msideniaTesaun

UaN¥eIN

Admsunsldanulugnamnssy

1A7lA59578377

1

2
3
il
5.
6
7
8
9

uwdndosuientuuia

- Mawpdouiiveseynialusinia
_udiugnuieatunisausumstdeseynia
lalpay

ANQPLN

\nesduaymALuUen
\nesnnazneulilinaing

- MImuANANTBuSsEmeionazasinTanay
. MIgAdULiA

10. NMSLYINANY

1

1. MIganaulia

12. MmadeniAsesmivaNtaive N Ad miunisidaulugaamnssy

N-33
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3(3-0-6)

(3 F3lu9)
(3 F3l9)
(3 3lu9)
(3 3lu9)
(3 F3lu9)
(3 3lu9)
(3 3lu9)
(3 Falu9)
(3 3lu9)
(3 F3lu9)
(3 F3l9)
(3 F3lu9)
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574557 3anssuaaninanianigluainis 3(3-0-6)
(Indoor Air Quality Engineering)
deAunaw: Ll
Audiuguieafuauameinialueias szuunudou srueeInIa uazUiuainie
(HVAC) uvidaniiia nansgnu n15933930 wagn13nluAuLaiveIN1Alue1Als Laun uaiivdunsd
semed1e saRvUszinnuiaedunid Tavewdn fuazessiimeladirluld welsleadanm isnou
nsrUINNIAANAuLaraaduimTunIuANLaiivaINAlEeIAS WUUTIEeIRNANEINALLEIATS

H1ATTIETY)
1. amudflugufefuamnimeinmamelueias (3 la)
2. S¥UUANTOU S¥UI8RINIA wazUTuaInIA (HVAC) (6 Falu9)
3. W ia KANTENU N13R5I9IR LagnsAuANLaTiveINIAlLeIANS (15 Flas)
- UaiwdunIdssivedny
- dafiwlssnnufiaeiuvsg
- Tavenin
- Juagonsiimeladllly
- ualslgadinmn
- L5PBY
4. NFEUIUNMIPANGULATAATUAmMTUAIUANLaTwaINAlUEIANT (6 Falus)
5. WUUTIaRIAUNINEINALLDIANT (6 Falus)

N-34



574558 N1SAUAIDEIAZATIRANIUAAINDINTA
(Air Sampling and Monitoring)

AY1U9AU

fow: Lyl

UAe.2

3(3-0-6)

ad 6 = A v a L < [23 = A =
NOYHWUITIUYBDILLNE LATRIUDINUINING 8915’]1‘1&@ BAZAINULIIILAE LATDIUBLARBDULLAY

AuANLE MaNN1SNUTIUTIMNATEINIA NSINUmBEazasIaRnmuLaivlssnmLiauasiu

v BNMTAUAIE1INYADE N1TBONLUVNIIATIARAMIUANNINGINA UaznIHANY

1A7lA59578377

1.
2.
3.

il
5
6.
;
8
9

MO U RUFILVRIUE

wsesdloiau3uns dnsilva uazenusuie
\A3BAH AR ULAEATUANLE

. MANNSAUTIVTINNANYEINA
. NSLAUMMBENIIAZATIIRRNLLA N YU AN

MM uazATIIRAMUNATYUSTAMHUAZ 9D

ada [ Y ' 1
. 20N9NUAIDY19NNURDY
. miaaﬂLL'UUmimma@mmammwmmﬂ

. NSAlANEN
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(3 Falu)
(3 F3lu9)
(3 F3lu9)
(3 Fl9)
(6 F3lu9)
(6 F3lu9)
(6 F3lu9)
(3 F3lu9)
(3 F3lu9)
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574559 AfnssunsaruaNidBssunuLaznIsiuasiiiou 3(3-0-6)
(Noise and Vibration Control Engineering)
Ardeaunau: Ll
nauiveudesnarnisduasiiion Minsaiadessuniuasnisduasiiion nansznuves
\Feesuniunazmsduaziiieu aggadunazdesfudes MsooniuUTUUAIUANEITUNIY N13an
Feesuniunazauduaziiouanuvasinieieg nsUspfiunsnouausseldssTuNILYIYLTY
Tnglduuudaemmadinaans nquineuassedouiiiendes nsdfnvivielasanufnm

1lAsITI83%)
1. vouvesdesnaznisduaziiiou (3 Talu9)
2. MInTiadeasuniuuarmIduasiion (3 Fla9)
3. wansENUvLdessuniuuar MIduazLTiou (3 4la)
4. JanaeduuarUosiudes (3 Fala)
5. NIPBNWUUTTUUAIUANLASITUNIY (3 Tlu9)
6. MIanLdsssUNIULaTANNEUAzTiouN UL nse (6 Hla19)
7. myUszidiumsmeuauswiodssuniuvesuvilagliiuuiaemsadamans  (69alu9)
8. ngvaneuag szl deuiieades (3 Falag)
9. NINANYINIBIATINUANY (6 Hla9)

N-36
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2. ﬂ@:uﬂ’ﬁ?ﬁ’ﬂﬂ’ﬁéﬂLL’JﬂéIEJSJQGlﬁ"IMﬂﬁ‘m
msﬁ"fﬂms?ﬁmﬂé'auqma'mnﬁsu
574560 n133ANsyaEaguazvaNdydUTIY 3(3-0-6)
(Solid Waste and Hazardous Waste Management)
Rauly: Tneanufureuvasanuiv,

NTIATIEIRaIn e Usuna uavdnyuvandivowanosuazuotdeduniny Hanseny
seduIndounaranTiounsis ngnenarsueuiiisades msdaviuasmsdidiuauvesssuuay
FIVTIWULASVUAT TEUUNITAUANINAL NTEUIUNITUAZNITUNTA NI1SAIRBLLEY A iﬁuﬁamwmm
amuﬁgﬂﬂmﬁau

1A1lAsITIE I
1. umh (3 Flag)
- WAIWINTVBINTIANTUANDELAL VR LTI T UNTY
- ngmneuagseLsuiAetos
n15dnn1syacay
2. wnaeniiin aedUsEne waranuazauUAvesyanae (3 $la)
3. NNYINT MIEIU UAZATAUAN LAY (3 $la)
4. myvdauazn1sman (6 la9)

N1SAANISVBIALDUATIY
5. anuwurauURU0IvaRdsdUNIY (3 Fla9)
- PULATLAAINLT

- ANSILLUN

- MSAUMIBYILATNTIASIEN
6. NSVUAIVDUFIIUNTIY (3 F9l314)
7. MsanUsnameadusunsouaznsnsaUseiiunisduangoy (3 F7laa)
8. M5t nsinAu wagnsidnvesdedunsie (12 F9%a19)

- mMadenlunsuiualasA1en

- wadlansAnAu

- wiatlan sy lvnsikag syl duveauds
_ walansidndaituiu

_ nsdifnwnasitefidnass

n-37



574561

ﬂﬂiaﬂuﬁ%ﬂﬂiﬁﬁﬂﬂi%@mﬁﬂqmﬁﬁ%ﬂiiu

(Industrial Waste Abatement and Management)

Rauly: IneAnuLiuyoUvea YN
NILUIUNIININEAAIMNTTULAEdnwauTRvesvandy vaudenTounasvaaide

UAe.2

3(3-0-6)

ALTURNINTIA  N15IANTSVRLESIUNTZUIUNIS N1TaR NITEEEN kaznsunauu iyl nszuIunns

wigirdanvatenie nmsaduauuagalddneg n1sseaugliniadmiunisindaveadey

PAFINNIIU

1A71A595I83%7

1.
2.

wiasiLllauazanuaraudivevadugnaivinssy
ngvaneuayssLdeuiiieites

- ngmnewazszleululaqiu

- wdliveang seileukaganszny

. NUIINTINUNUEINTUNTINNTVDU AN A NN TTY

- yuszasRveIn1sitn

- wnuudesiuveaudy

- MSATUIAUIAINTTULALLATUFAANT
. NUMIUNTZUIUNTUIUN

- NSTUIUAITVINAIEAN

- NSTUIUNTNIGLAL

- ASTVIUNITNTININ

5. M3RUSRamNITUNANASTT

6. vtoNAnasTEvTUTadegnaIvn Ty

. MIUNAUDTIBIU

N-38

(3 4134)
(3 4134)

(6 l34)

(12 F2l59)

(3 4l34)
(6 4l34)
(3 $139)



574562 N13IANITWAIULALFIINGONFIUTUAAINNTTY
(Management of Energy and Environment for Industry)
vrdsAunau: 1l

UAe.2

3(3-0-6)

15N1599N157MAITITUNA I URASFIIAADN A0IUNITAILALINGANITAINAIIIUTDILAN

U939HN1A UALUBIUTEINA HANTENUAWINSBUMLNYUTLDIINLATINITNAWUY LATesllaluszuuns
JAnN15AwINdoN sTUUNAIUNIRdenwarndsunywisy ssuunisuusgurendaluidundeny
NI NUNULAZNNTIATIINNAATEEMANTYBIATINTVRLAEENAU NTllANwILAzlATINUANYY

1A ATITIETY)

1. umduaziuzinsnedann

2. nanssnudandoufiiviominlasenmsndsu
- Tassmsnasauneada
- TASINSNATUNILEDN

3. Lﬂ%aﬁaﬂluiswmﬁmmi?ﬁmé’amﬁm%’uqmmmiu
- sUssiiunansenuasnndes
- MIAATIANMSL100NVRITER
- 5UsEiuNasTinnedsnae
~1esianssdunusudandou

4. STUUNSITUNIGTDNLAL NN ULIBY
- AU EY
- WAYUAN
- Wasnulanaw
- WRIUTILIALAZTININ
- W&t

5. SPUURARNSUAIUARAzmAlulagnd

6. M3Usendandanulugnamnssy

7. uIstaizmwﬂizmﬂL‘ﬁ'mﬁumim?{auLLUaaquﬁmmﬂ

- auddya il
- nalnmiwiannisuasgansiseunsean
8. NSANWY

n-39

(1 4l39)
(2 4l34)

(6 l34)

(6 4l34)

(6 4l34)
(6 4l34)
(6 F21319)

(3 139)
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574563 szUUNMIIANIALINGDY 3(3-0-6)
(Environmental Management System)
dedunou: Ll
uAnfiugresnsianIsiaedon Yeussnianazdifunudfyniedanndon wun
yamsdnnisawandey SulszneufeiasguLarnsTaRtermuadannden ftluaziaued
yedanndon sruUMsAUIMANEINAFeN Masgugaamnssulelealonaznisngaaussfiuiy
Aawndon asdnsAsIndon Lesvgmaniuaznstifuilon1smunNAannden

1A1lATTIETY)
1. wnAniugiuresnsiansauinden (3 Hla9)
2. FouszmakazafuALdANIsEIIAdaY (3 Hla9)
3. WWIINsIAnsAaInde (3 4la9)
4. psgrusazmsinsederuaedwandey (6 Falug)
5. fluariudimedanndon (6 Hla)
6. STUUASTAUNANIAIINEBY (3 4la9)
7. masgugaamnssdletoalenarnsnsilseiiusudsnndon (6 a9
8. 83AN15AINGDN (3 la9)
9. LAswgmansuarsTifuIiionsAUALAIndeL (3 Falug)

n-40
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574564 walulagazaiauaznislduszleviannveade 3(3-0-6)
(Cleaner Technology and Waste Utilization)
deAunaw: Ll
nsdansvendeuuudidu ninnsmalmnssudmiunisan mslden waznnivede
navunldlvg wlevrevessemadmsunislesiunarnisliduseloviannineinsvesdes nagns
dmfumsdanisdanndentazduieles mavinseladmivveadsuaznineinslugnaimnssy
nsUszgndldndnnismiaimnssunaynslivsgloviannwin fusiinuaUsslovd nanseny
dandeuvesnsyurunsiinduanldlug wiysAsafuimaluladvensasadmivgnamngsy
fhegnaveamslivszlevianveadeuasmsiasunlainszuiunIndnvesgnavngsy

AlATITIETY)
1. yuszasaznImTINvenAlulagazen (6 Talag)
2. Wguremstesiunaznislivselosiannmsnenslugaaivinssy (6 a9
- walulagazen
- WlevgvesUsemeadmsunislesiunaznislidussleviannminensvedey
3. nagmsdniunsiansaanndonnazauieles (3 4lu9)
4. M3vinastadmivvendouasninensiugnainnssy (9 4lu9)
- WIATNTNNNYNUEY
- MTAATIATEUY
5. wiyifgafumaluladvessaslindmiugnavingsu (9 4lu9)
- fngnmveamaluladdinndmivauinden
- weluladtugadielilfinausiniglden
- mMslduseloviuaznsdnnsninenslaudy
6. MIUNAURIILNY (3 Falug)

n-41



574565 N15USLLIUNRTVIANINEILINADY

(Environmental Life Cycle Assessment)

FyrveAunay: bl

UAe.2

3(3-0-6)

35115U 521 0IU995TINVINANA LAz UTNIS NgTeLleunasuInIFIunAeI03iuUNIT

Uszliun9957379 N15USEUANTIOULNIEIINA0Y N1SANAUALTINUIELAZUBULIAYDINTSUSELTY
1933830 UnyT1en1INeEwINaeN N15UTEIIUNAN SENUALINA0NRADA9RTTIN Nsulanateya

Mz nstdlusunsudnsagulunisussdiu nsfnsununaeniansdin

1A71A595I83%7

1.
. ANSIANITIATINITHALITNITUTELIUITINN1IEILINE DY

O 00 N O U1 A W N

ANFINVBINTITUTLLIUINRTTINNEILINA DY

. mMamuualinunslazroUlIRURIN1TUTE LY

. ay@snensmedaninday

- 5UsT R URANTENUAILINALNAEN a5 TN

. sulanansussiuaeastinnidannden

- MeUszgndlinsUseiiunaestinmedanndey

. HUNUIITTIN

. n3UsEiuNasTinnedunndenveasitiLazeon

n-42

(3 F3lu9)
(3 F3lu9)
(3 F3l9)
(6 F3lu9)
(9 F3lu9)
(3 F3lu9)
(3 3lu9)
(3 3lu9)
(3 F3l9)



574566

NN59DNLUULT LA
(Ecodesign)

FyrveAunay: bl
YlgU18AINA 0L TIT 9 URAS LA MNANTENUBLUUATUIISVDINAN NI NaNNITVD4

UAe.2

3(3-0-6)

nansndulinsiudsanden ng ssidevnazuinsgiulunistmuaiieriuundndusinduiinsfu
Aunnaeulaznand eI len nsUIuNTERnLUUNARAMYITulinsTUd wwanaeuLia N TR
19381 DFM/DFA (Design for Manufacturing / Design for Assembly) wag QFDE (Quality Function

Deployment for Environment) nsalfinen3alasssuanm

1A7lA59578377

1

(o)}

- uleuedanndeidsosiunarun lanNansENULUUATUNITVDINARS Ul

LN ANUAKAN EUIRANNLVEN

BN SWRIL AT U

. DFM/DFA (Design for Manufacturing / Design for Assembly)
. QFDE (Quality Function Deployment for Environment)

. ATMANYINIBLATINUAN Y

2. nénnsve AN ST ufinsudwndey

3. ng) souuaranpsgruieafusdndneiidulnsiudunadey
4.

5. ATEUIUNITEENUUUNARA ueTgsaTUasTLduinsfudsnde

n-43

(6 F3l9)
(3 Fl9)
(3 F3lu9)
(3 F3lu9)
(6 F3lu9)

(3 4l319)
(6 F2139)
(6 Hl34)



UAe.2

3. nguivunaluladdundon
wuusassmsiadeud-ludwindey
574567 ?iﬂLwﬂé’awismmﬂu,a:qué’ﬂaaaqmmwmmﬂ 3(3-0-6)
(Atmospheric Environment and Air Quality Modeling)
deAunaw: Ll
29AUTENBUMUAT AT UIINGNITAUNINIEATNVBIUTTEINTA Uad1Thasuan1Izly
USIEINA NTUNINTEBUALNISIAADUMIBINATIWEINA HATBINANIILOINTA 1T NTANTBY
safivanusserna msanasedteleuluduaninaifles nizlanfou uasnansenusoguninuas
anuduey galening1veanan1zeInIA WuUTIABIRNAINEINIALaSNITITIU

AlATITIETY)

1. fuussernie (3 Faluy)
2. waashavdangluuITeINIe (6 Halug)
3. MIUNINTTBUAZATIAABUFBsLaTIveINA (3 Falug)
4. NAURILANNITUATUAN YO INA (9 Faluy)

- NIANVBILATEIINUTTINA

- maanasvasteleuluduanslaadlos

- Tansou

- HansEnuUsiegunmazaulueg
5. 9AHgNINYIVBIUANIZBINA (3 Falug)
6. WUUTADIAMNINBINA (6 Talay)
7. msldnunuuassnunmeiniatagiu (6 Falus)

n-44



574568 LUUIN@BILATNITIANTITAMNINUA

(Water Quality Modeling and Management)

FyrveAunay: bl

UAe.2

3(3-0-6)

wankasruuiine nann1sn1semMsUdesvetdsuarnisensudesvesdsseugean

Tavan WA veNan1IENILasUsEANYewaNdl N13U seliuiazn1siiassnunInily
wi1d1575 Tungiaaiu wagluldfy n19ulnseTuasurun1sdnnis nannIsLazN1500nkUY
lasangnshseTanaunIn

1A71A5I5I83%7

1.

~N O U B

unin
- mslduazaunIninly
- HANTENUMNBATYTANENTUDIANAININ

- suifgudedsduneniunsdnnsaaunini

- NEUILAZUINTFIUAMN TN
- fTldmSuINUTIkaE NN TFIUAMN TN

. ANANSAISENANSUAREVDILEAY

1 =
- 113ENTUADEVDILAE
- MsgnsUdegvedy e Tuggaviaiun

: quai’wamLLazmsé’fmmi@mmwfﬂuuﬁﬁwé’wmi

: LL‘U‘Uﬁi’ﬁaaaLLazms%’mmi@mmwﬁﬂumamu

: LL‘U‘Uﬁi’ﬁaaaLLazms%’mmiammwﬁﬂuwmﬁﬂé’au
: msaaﬂLLUUImqszhsmméhszi’mmmwfw

- sUkUUNSLAiuAEN
- fundensiuied

. MTNUHUBIANILAYNITIANIT

- MNBIUNIATFUAZBIANTNRUNUYN
- MsIANsLazUssAudIny

n-45

(3 4134)
(3 4l34)
(3 4l34)

(9 F3lu9)
(6 F3lu9)
(6 F3lu9)
(3 F3lu9)

(3 4l314)



UAe.2

574569 msvuidleuhldfuuaznsindouiavasuadiv 3(3-0-6)
(Groundwater Contamination and Pollutant Transport)

Rovlu: Tasmuiiureuvesanv1in
ndnn1sfiuguisafunisadouiiveniuaruaansluszuviilifu ievinsounquis

auauiAsunisnmvenilffunastuiuduih vdnnsuasaunisiiugiudmiuninedeudly

fanananguLarNITAReUEEIIRATS TaMmansTaIaUINIALAYIYIAFEUNSEUUTTARY UnUY

vonildRuluiginsh aunmvenilifuwermsuudeu uasnsituyiuiivuiiouvesds

1A70ATI5IE7%7

1. anauiRg e e liAy (6 2lu9)
- nUeISTnazaumsiAafunsinavesilénu

2. AruasiAguadvonitlify (6 la9)
- UAANINIBANKATANILEUND
- mmaﬂLU?{auUigmLagmiQﬂ%’u

3. 9NUeNI3LYe (3 #ala)
- M3A5IRINITRanIBA W
- 11591809019 18NT AL UUAILAT

4. ¥lFAunay T dnsih (3 Hala)
- quihluannizash

5. msUszliuuasilinu (6 )

- mﬁmi’]%ﬁwﬂﬂ@Uﬂ’ﬁQUﬁﬂLLa%m’i:JJWW’]i’]ﬁLm@%ﬂ@ﬁﬁﬁiﬁau

6. MsUudeutlamy (9 9laq)
- ASEUIUMTAADUEELIAENS
- wasidanisuuiiou

7. YamnaldAunazssaline (3 la9)
- nsiAeuvestunasiaiosnnuesaInny
- psavansveden
- mslvadndsiuauazna

N-46



UAe.2

574570 wuushassdmiussuuthdnindensnauswasniseewuulionnid 3(3-0-6)
(Modeling for Activated Sludge Systems and Anaerobic Digestion Processes)
AvUsAunaw: 1l
Snvazassinde SuunaerUsznousie luwuusiaesdiuiiazareiilduazazanen
il Tun3adu fluviiiadu mamdanleanofalaeqaunid aunsdnsvesssuuvesauniciu
szuuinUanzneulsiwazlussuunsgesuuulionnie Luudnassadnd@nsaInsunIsAdnAsusy
lulasiau uazreanasa LarwuuIIaIndRFENTENNSUNSHARLAET 1NN

1AIlATITIETN
1. §nuazvenindonazuunosuszneureg lunuusiaes (3 Fla)
2. lursiledu Alunsiedu waznisimdnveanasalaegaunsd (3 $alu9)
3. aunsdmiIvesrUTesAuNISlussuut St Az nouLss (3 Faluy)
4. aunn58n1veTEULTeIgaunIdlussuunisgesuuulionnie (3 Fla)
5. lassnufnwilaglduuudrasafierdanisveu lulasiau wazroanesa (12 la9)
6. lassnufnulaglduuudasaiiondnuiadanm (12 F3la19)

n-47



UAe.2

Frnssuudivduandon
574571 n1sdanisauniivdanandon 3(3-0-6)
(Environmental Health Management)
deAunaw: Ll
wnAnAgfuUNUIMYestademedanadeudifidenisiinlsauazounste nsuseyndly
WINTNTUITINUTTMINTTY N15Ue UMaAIUANEURAMAIINNITUTENBUDITN KALAIUANSTUNTIY
91nMevy Msdsefiuanudesioguam  wuuUfiRnsgnidudmuriruLazINATE UMY
sunsidaunndon uaviiauensdldinw

H1ATTIETY)
1. wnAnfgfuunumuestadenidunadeyiifidenisiinlsauazeunie (6 Hla)
2. MIUTLYNALTUINTNITUTIINUTIAINTTY (9 Fla)
3. mstesiuuazmuangUfmnainnsusenauein (3 $la)
4. nstesiunagmuaudunsenNMsyiau (3 Falug)
5. msUssdiunndesioguain wagnsliuuuiasmisadnmans (6 Falu)
6. wnuUfuANsRndud MUYy (3 Halug)
7. anasgunisiueuiodanden (3 Falug)
8. UnauensfiAnw (3 Flas)

574572 Wwinendauandeu 3(3-0-6)

(Environmental Toxicology)
AundeAunay: Ul

UnihAwivedawnnden uwiastiiandnvesansiivuasnanssnuaeddi®in nsunsnszany
LATNNTELANANTNY ‘wqﬁﬂsﬁmmiﬂmﬁaumaamaﬂwamwmﬁ’wam Asnageuauluiwly
Aanden nMsinaunsadeunuduivludunden ﬂgmmauazimﬂwﬁﬁaﬁaq

1AlATITIETY)
1. unthfieine dsnde (3 Fla14)
2. wastinndnuesansivuaznansznuneasizan (6 Flaa)
3. MIUNINTLTAUUALATAT AN TN (6 Flaa)
4. wqammmsﬂmﬁauﬁuaamsﬁmmzLL‘U‘UﬁTﬂam (6 Fla14)
5. pMsveaeuAudufivludundo (6 Fla4)
6. MsfnaunTIvdeuAluivludaunde (6 F71a19)
7. npvisneuazszidouiieades (3 )

N-48



UAe.2

574573 9afiinendsanssudwnday 3(3-0-6)
(Environmental Engineering Microbiology)

deAunaw: Ll
Arudiugufeniugdundd massyilauaznsdiessindeny samansuesqdunie

o

Y]

A5EUIUNSUUARUIUTE00NTLAU NTEUIUNSIUMASTHLATY NSEUIUNNSAUMASTHLATY NSEUILnISUIUR

a

wazidaninaznauluaniiel$eandiau n1sanmnudufivvesaisaiidunsie n1siidnalsuans
19NN

1A ATITIETY)
1. aru§iluguieniugdunis (3 Fla)
2. M3ATeYAUlaLAz N TFIATIZANS 1Y (6 Hla)
3. ANANTVDIRAUNIE (6 Talag)
4.nszvunsirvakuuldesndiau (3 F9la4)
5. nszurunslussiladu (3 F9la4)
6. N3TUIUNMIALURSTLATY (3 F9l314)
7. nszuiumsuitauazmanninaznauluaniglseandiauy (6 F7la4)
8. N5anANULTURYURIESLATTURSY (3 F9laa)
9. NMsInnsvedalagmalulagyinin (3 F9l34)

n-49



UAe.2

14
o

574574 ﬁL’Jﬂ%VIEJ'Iﬁuﬁ?jSJuﬂ 3(3-0-6)
(Wetland Ecology)
deAunaw: Ll
dommeirusznaulufe aruming wia wegnmsduunUssinnvosiiuiidu Tasads
vosfivuazdn’ guneans nlvesiassd msdewmwdnulussuuinafufigun msusufves

a o

FTInluNuNgud) nanTENUYRINEE N1FIANISRNUNYURAEN I LAY ITRITUNUNYN

iA1lAsNTIE3Y)

1. unthitudigah (6 Ta9)
- mumummiﬁugmﬁnﬂ%m
- e ia wagmsduunUssanvesiiuigui

2. YadvAaundonvaaiuiiguii (6 Taluy)
- guineiudigu
- Fuvesiiufiginiy

3. mavFusveadeiidisluiuiigun (6 Talay)
- Y
- dnl

4, ﬂizmumimqﬁnﬁ‘imUﬂiuﬁuﬁﬂjuﬁfﬂ (6 Talay)
- manyudsuussaehaluiuiigun
- msmemndsendluiufigini

5. mathimindelagl iz (6 Talay)

6. HaNTEMUANAYUERDR LTI (3 2l

7. mﬁﬂﬂﬁﬁuﬁﬁzjmﬁw ﬂ;]mnsJLLazaqﬁ’aqupﬁLﬁ'wﬁ’aqﬁ’uﬁuﬁﬁuﬁw (3 2l

1% v
Y 1 o

- NV RATRU e AT UN UYL

3

- M3IANTIUNYULN

n-50



UAe.2

A153ANSAILINAaNLNATA
574575 nshaauwaznsUszliudawanday 3(3-0-6)
(Environmental Monitoring and Assessment)

FunteAunau: Ul

ﬂg]‘wmamsﬂszLﬁuwaﬂiwu?ﬁLL’mé’amaqUismmazmiﬁaﬁ’uw N1TIUHULAZANS
Fansvesnisinnsussfiunansynuaanaden assvtinadundeunarfiivesdunndend
IG5 uNansznu nMsvugarn1sUssfiuresnanssnuAmnndeusunienin Fan1m nsliusslen
YUY LazAUAINTIn I5n15fnduladiniunisuseiliuvesniaiendneg n1sldiusinves
a1s1sarlunsdnaulaniedannden n15UsEEIUNANSTNUNIIEIAL LHUIIUNISAAAILATIVEDU
Aawandoy

1A ATITIETY)

1. ﬂg]‘wmamsﬂizLﬁuwamwu%qLma”amamgmmasmsﬁqﬁ’ﬂ%’ (3 Flaa)
2. M NUHLLAZANTIANISVEINISANINSUTHTIUNANSENURI N DY) (3 Flaa)
3. assyiMeAanndeuLazinUidvesdunndeuildsunansenu (3 Fla4)
4. MsuNRazNTUSHEUTEIHANTENUAILINE O (15 7Ta14)

- A

- dipunezaiildu

- DINALATLAES

- AwndeuTanm

- Mslgusloiveuyud

- finden 1 IAUsTILALLATYENA-FeAY
5. Wnsanauladmsun1TUsEIuYIIUaeNAee) (3 Fla)
6. nMsildusivesasisazlunsindulansdnday (3 9la14)
7. MsUSTHUNANIENUNEIAL (3 F3lu9)
8. WNUIUNISAAMINATIVEOURILINE D (3 F3lu9)

n-51



UAe.2

574576 é?l'aﬂmﬁwgmaﬂ%u,azngwmaa'qLL'mé’an 3(3-0-6)
(Environmental Socio-Economics and Laws)

AnveAunay: Ul
ikunﬁuiumu“meaﬂm%amuw F9P3 WATAIWINGDL NANTENUVBINITHAIU

a

\sugRaredinuLazdunndon nsdnsslovdunndenlaniienswanniddu dunadelugiuy
\n3esilofnfunansilunsiszninsUssma wlene nguane waznsdsduldngmnedanndes
UNUIMUBIBIANITUNATEIEINTDRUTUNITINNTITAWUINGDY LazuInsN1sMIBATYgAaasiioleosniu

wazunlatgymasinden

lATITIET)
1. syvuinmilugruzunundniBessnud dau uavdandon (3 4lu9)
2. WansyNUTRINMTHAILLATIgRItad ANz AAdDL (3 #ala)
3. Mydnszdevdanadeulaniiiensianiiddy (6 Falug)
4. Aawndelugusiedesiiofatumenisdlunsiseninadsema (6 )
5. ulguny nguang wazmstaduldngmngdunndou (6 Hala)
6. UnUMYBsBsAnIUNATEsELTIRIRUluNTIAN TR ndey (3 Falug)
7. syanfviadanadenlasnsfiduiinvesniaUssandn (3 Falug)
8. imImaaiaswsmanfiiletestulazuilalymaundeon (3 Hala)
9. n3difinw : g3Rafy “dinu LAswgAans uagnuaneAunndon” (3 Falug)

n-52



UAe.2

574577 N19219HAULAZIANTSIATINTIMNEAINTSURIINEDY 3(3-0-6)
(Environmental Engineering Project Planning and Management)
AnveAunay: Ul
TASINISTIAINTTUAINADLLAZNNTTANTAIIABNTWIAEN TUIANATT WAZIUIAIE
anwasvadlAsIng MINELTINagnsnsaLiulasinissuasauaguisnsinwianudululives
159715 wrukiUNTeslATING NNTEBNKUUIIBAZLEEN N15219MNUABUIELTATINITLATATISUSHAS
ANHILIIULATINIG NTBATIBINAUATYAIEAT N1TINAIMUANTT KAEN1TAIUANLATINIG yonani
Lﬁamé’qmamqmﬁamiﬂszLﬁuﬂ‘%mmmu nsUsEium wEss Msadeaasyiiey wasdadenis
afiuau Msialusunsumeuinmestislun1suauLasusmIslATINg nSaAne

1AlATITIE)
1. 1As9N151azn159nn1siATINAg (3 F9la14)
2. NFINNITARAN (3 4lu9)
3. msﬂsmﬁu@mﬁﬂmamﬁLLasmﬁmmﬁmmﬁm (3 F7laa)
4. M3IanslasanisiarAunnYedlasINg (3 Flag)
5. TASINSHAZNNTIANISNIMNTSUAIINE oY (6 F7laa)
6. NSRUVDILATINTG (3 F7laa)
7. MUTTUIUIIAIATINITUAZ NI LR (3 F9l34)
8. fildulmdsiulasenis (3 $la)
9. NNFIIAY (3 F7laa)
10. M13AIUANLATING (3 Flag)
11. N1588NLUULAEINNRIATIES19UDalATINTg (3 F7la4)

n-53



UAe.2

574578 n1sneRaElauTedunndau 3(3-0-6)
(Environmental Town Planning)
FyrveAunay: bl

[ 1

n1snumunguanedagdundfydenisinedaliosssaulseing seaudaminuasseau

<

A v =]

flosiu devirminazitmunglunmisdadieaaznisiandes ndnmsuagngueansdareusud
Aerdosfuiiufigramnssuuazmndvenssy waltimesiyudunadeulunisneiadiesaznis
faunios nrnsunuassglnafisuludmiunsindeusu mimetadedasdfsfdunnden
nsdiAnwviselasauAny

1AlATITIE)

1. mavuynuuleuisiagngrneagiuiifsdeaiunmsnedudies

SeRuUTEIA SeRusmianazsyRuTiosdy (6 F9%314)
2. Weonrunazidvanglunisinadewas nsnauie (3 F3la9)
3. Mé’ﬂmiuazﬂgmaqmi%’mé?qsqmuﬁlﬁm%’mﬁ’uﬁuﬁqmammimLLaswmisusmﬁaJ (6 F3lu9)
a. wltuvesymasnadaslunswaunies (3 F2la)
5. mimaLqummsaéUImﬁﬁwLﬁ“fluf%’m%’mﬁ%’m&gqsqmu (6 Falu9)
6. Mmyradadioslnemilsidanaa (6 F31a19)
7. nSAnwINTlATIUANY (6 F3l319)

n-54



UAe.2

574579 nsiuiszeslnauasssuuasaumaniiAansaauandou 3(2-3-7)
(Environmental Remote Sensing and Geographical Information System)
Reuly: TnsAnuiureuvaEs i
Anearnlunisiininaigainnisiuisseslnaudasaddussvuasaunenisgiaians
fszgndldnmsiudsverlnauarsvuuasaumananiimanidmiunsdaaulauaznsuidamily
Mnsunudswanden Msusssrsiauenguiiugiuieafuisdudmanlaih nssuiunisdouns
Usvanana uazinaian1ssuundeya UitRnisuasuuuiindaaueduneunisianisdeyan1siug
szeglnadmvanudanadennasnsUssgndldssuuansaumansgimanslunisuitiymasuanen
lusyiuUseme seauglinig wagseaulan

ilAs9TI83Y)
U581
1. umi (2 Falug)
- mssusveelng
- Sedusdmanluli
2. MTuuaz§ULUUAISY (2 Falug)
3. YayavnAiey (2 )
4. Msudananin (2 4lu9)
5. NMSUTTUIBNAF Y QY IUNINATN DA (2 L)
6. MmsUszandldnisiuisveslng (a 4lu9)
7. STUUANTAUMANNNAEAS (2 )
8. YeyasruuaTAUINANINAEnS (2 la9)
9. Menziteyadeiiug (2 $la)
10. M3UszynaldszuasaumAniaans (4 FTa9)
UfUAnIs (36 Flais)
. MIUTEIANAd YN INATRNDD 1
. MIUTEIANAdYIUNNATN DD 2

a

. AMTIAsIzvAIUNAaLRY

q
14

. MsAUAUYeYaNg TR
- MsUseyndldnisiuiseeslng 1
. mMsUszgnaldnisiuisveslng 2

~N O 00 B W DN -

- MTBATIETOYATINUTN

n-55



UAe.2

8. NMsUszynAldsyuuiuUAndiin
9. MIUsrendldszuaTAUWMANINAEnS 1
10. MsUszenAldszuvasaumnANiaans 2

n-56



UAe.2

4. nguAvdug

574580 13osFnwanIzNIeIAINIIUAMINaDY 1 3 28N
(Special Topics in Environmental Engineering I)

AuUsAunau: Tl
MMsUssEEarMsInsaivenieliesiisitestuilommeimnssuvesssuudanndend

Liivssulnaeu

574651 3ofn¥anIznIeIAINIsUAIINgau 2 3 w28
(Special Topics in Environmental Engineering II)

FyrtaRuniau : 574580 130@nwanIznIsifnssAIngey 1
nsussENeLarnsInsaiveaiiodesiiieidestuilonmfimnssuvessyuuaundond

Lifvssulnaeuy

574581 N1SAUAIDESS 1 3 28N
(Independent Study )
Roulv: Insauiiuseuresav 3
Tssnuamzidesfidesdnuidonues meldnsiuuzyeseiasludesfiaulasiuiu
IN1sUNlEUBLAT A8

574582 N15AUAINDETE 2 3 BUQEnA
(Independent Study II)

a v o 0 % Y a = =3 a

AY109AUNDY: 574581 NNSAUAINDASY 1 9158 LAEAINULAUTBUYDIEIUNIWN
TATINULRANIZLIDINABIANWIA28AULEY N8lAN15TRULYBIDN15g U penaulasuiuy

InsuausLardIsI89uY

574583 FuaundAdnssudauandoy 1 1(0-3-3)
(Environmental Engineering Seminar 1)
vrUsAunau: ladl
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Course Description

Core Courses

574501 Environmental Engineering in Industrial Systems

Prerequisite: None

UAe.2

3(3-0-6)

Fundamentals of environmental engineering in industrial systems, engineering design,

industrial waste management, sustainable development, environmental policy. Basic tools for

managing pollutants from industrial systems, including prevention, detection, and remediation

strategies. Applications in different engineering domains. Environmental problem solving.

Course Outline

1
2
3

4. Sustainable development, and environmental policy

Ul

. Fundamentals of environmental engineering in industrial systems

. Engineering design

. Industrial waste management

. Basic tools for managing pollutants from industrial systems
. Prevention, detection, and remediation strategies

. Applications in different engineering domains

. Environmental problem solving
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574502 Systems Engineering Management 3(3-0-6)
Prerequisite: None

Introduction of the principles and methods of systems engineering, Understand
fundamental principles and processes for designing effective systems, including how to
determine customer needs, distinguish between needs, requirements, and solutions, and
translate customer requirements into designs for systems that provide required performance
and that are reliable, supportable and maintainable throughout the system lifecycle. Learn to
appreciate the concept of operational effectiveness and the "cause and effect" relationship
between design decisions and system operations, maintenance, and logistics. Discover how

system lifecycle modeling can be used to support strategic design decision-making.

Course Outline

1. Introduction (4 hours)
2. Fundamental and methods in systems management (6 hours)
3. Principles for designing effective systems (10 hours)
4. Determine customer needsand translate into designs for systems (8 hours)
5. Systems assessment (6 hours)
6. Maintenance, and logistics of the systems (6 hours)
7. Case studies (6 hours)
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Industrial and Systems Engineering
574503 Logistics and Supply Chain Management 4(4-0-8)
Prerequisite: Consent of the School
Inventory control in supply chain design; stochastic vehicle routing; computational
methods in logistics system; location theory; and geographic information system.

Course Outline

1. Introduction (2 hours)
2. Operation issues in supply chain management (12 hours)
3. Inventory control and management (8 hours)
4. Vehicle routing problem (8 hours)
5. Computational methods in logistics system (8 hours)
6. Location theory (6 hours)
7. Geographic information system (4 hours)
574504 Statistical Theories 4(4-0-8)

Prerequisite: None

Brief introduction to probability theory; distributions and expectations of random
variables, transformations of random variables and order statistics; generating functions and
basic limit concepts. Inferential Statistics: Theory of estimation and hypothesis testing; point
estimation, interval estimation, decision theory, most powerful tests, likelihood ratio tests, chi-
square tests.

Course Outline

1. Brief introduction to probability theory (4 hours)
2. Distributions and expectations of random variables (4 hours)
3. Transformations of random variables and order statistics (4 hours)
4. Generating functions and basic limit concepts (6 hours)
5. Inferential Statistics (6 hours)
6. Theory of estimation and hypothesis testing (6 hours)
7. Point estimation and interval estimation (6 hours)
8. Decision theory and most powerful tests (4 hours)
9. Likelihood ratio tests (4 hours)
10. Chi-square tests (4 hours)
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574505 Linear Programming 4(4-0-8)
Prerequisite: None

Formulation to linear programming; studies of the optimal allocation and control
problems in industry; convex sets: properties of optimal solutions; the simplex method:
theorems of duality: complementary slackness; problems of post- optimization; network

problems; and digital computation.

Course Outline

1. Introduction and linear programming formulation (4 hours)
2. Linear algebra: convex analysis and polyhedral sets (8 hours)
3. Simplex method and revised simplex method (8 hours)
4. Duality and sensitivity analysis (10 hours)
5. Optimality conditions (8 hours)
6. Network problems (6 hours)
7. Problems of post-optimization (4 hours)
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Environmental Engineering
574506 Environmental Engineering Chemistry 3(3-0-6)
Prerequisite: None
Advanced chemical principles for environmental engineering applications, including
organic chemistry, inorganic chemisty, reaction thermodynamics, equilibria of acid-base,
precipitation, oxidation-reduction and chemical complexation as related to natural aquatic,
atmosphere, solid waste, soil and pollution control processes. Advanced computational

techniques for defining and predicting the behavior of chemical systems

Course Outline

1. Introduction (2 hours)

- Composition of several types of water with respect to physical and chemical
properties

- Methods of expressing concentration

2. Chemical equilibrium (3 hours)
- Thermodynamics of chemical equilibrium
- Enthalpy and temperature dependence of the equilibrium constant
- Non-ideal behavior of ions in solution

3. Acid-base chemistry (6 hours)
- A general approach on equilibrium calculations
- Geographical procedure for equilibrium calculations (pC-pH diagrams)
- pH buffers and buffer intensity
- The carbonate system, including acidity, alkalinity, and hardness

4. Precipitation and dissolution chemistry (3 hours)
- Equilibrium calculations and Geographical representation
- Effect of complexation on solubility

5. Major constituents in natural waters and water supplies (3 hours)
- Chlorides
- Iron and manganese
- Fluoride
- Sulfate

6. Oxidation-reduction chemistry (3 hours)
- Redox stoichiometry and equilibria

- Redox reactions associated with biomass production

- Geographical representation, including p€-pC and p&-pH diagrams
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7. Organic chemistry and types of oxygen demands in the water environment (4hours)

- Dissolved oxygen (DO).
- Biochemical oxygen demand (BOD)
- Chemical oxygen demand (COD)
8. Water disinfectants
- Chlorine
- Other means used for water disinfection
9. Chemistry for atmosphere
- Atmospheric chemical composition and phenomena
- Atmospheric chemical reaction and pollution
10. Chemistry of soil
- Chemical characteristics of soil
- Soil pollutants
11. Chemistry of solid waste

- Chemical properties of solid waste
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574507 Environmental Engineering Kinetics 3(3-0-6)
Prerequisite: None

Analyses of chemical and biological kinetics commonly occurring in the environment
and used in engineering processes. Consideration of contaminant transformation in natural
aqueous systems and during water and wastewater treatment. The dynamics of pollutant
transfer in biogeochemical systems of the earth. Quantitative functional relationships of

pollutant transfer between media

Course Outline

1. Introduction to chemical and biological process (3 hours)
- Chemical and biological kinetics

2. Fundamentals of reaction engineering (3 hours)
- Stoichiometry, reaction rates, and mass balance equations

3. Reaction rate expressions (6 hours)
- Elementary and non-elementary reactions
- Dependence of reaction rate constants on temperature

4. Reactor engineering design (6 hours)
- Single and multiple reactors
- Reactors with recycle

5. Analysis of reaction rate data (6 hours)
- Differential and integral methods

6. Reactors with non-ideal flow (3 hours)
- Flow characteristics of non-ideal reactors
- Modeling of non-ideal reactors

7. Kinetics of biochemical operations (3 hours)
- Enzyme kinetics
- Factors affecting kinetics

8. Modeling of ideal biochemical reactors (6 hours)

- Continuous stirred tank reactors with and without cell recycle
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574508 Research Methodology for Environmental Engineering 3(3-0-6)
Prerequisite: None

Course covering the principles and research methodology for environmental
engineering and science, research planning, preparation of research proposal, literature review,
research design and data analysis, presentation techniques, writing of research report, results

evaluation, and research article

Course Outline

1. Principles and research methodology for environmental engineering (3 hours)
and science
2. Research planning (3 hours)
3. Preparing of research proposal (3 hours)
4. Literature review techniques for environmental engineering science (6 hours)
5. Research design (3 hours)
6. Research equipments and data analysis (6 hours)
7. Presentation techniques (3 hours)
8. Principle of research report writing (3 hours)
9. Result evaluation (3 hours)
10. Research article writing (3 hours)
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574509 Environmental Engineering Data Analysis

Prerequisite: None

UAe.2

3(3-0-6)

Statistical characterization of data. Distributions of environmental data. Identification

of environmental system changes. Outlier detection. Limit of detection and treatment of

censored data. Hypothesis testing of environmental data. Correlation and regression analysis.

Experimental design for environmental engineering research. Application of statistical analysis

software

Course Outline

1. Statistical characterization of data
Distributions of environmental data
Identification of environmental system changes and outliers
Limit of detection and treatment of censored data
Hypothesis testing of environmental data
Correlation and regression analysis

Experimental design for environmental engineering research

© N o kR WD

Application of statistical analysis software
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Elective Courses

Industrial and System Engingeering

574511 Modern Manufacturing Systems

Prerequisite: None

UAe.2

4(4-0-8)

Process design; flow analysis techniques; activity relationship analysis; workstation

design-space requirements; auxiliary services-space requirements; layout; material handling

equipment; cellular manufacturing; fundamental approach to cell design; group technology;

production flow analysis; process planning; and coding and classification (C&Q).

Course Outline

1.

. Activity relationship analysis

coO N O U B~ W DN

Process design; Flow analysis techniques

. Workstation design-space requirements

. Layout; material handling equipment

. Cellular manufacturing; group technology
. Fundamental approach to cell design

. Production flow analysis; process planning

. Coding and classification
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574512 Total Quality Management 4(4-0-8)
Prerequisite: None

Philosophy and application of Total Quality Management; continuous improvement
approach based on systems; understanding of variation; knowledge of psychology; theory of
knowledge; total quality concepts; quality strategies; quality and competitive position; quality

costs; vendor relations, quality manual; and quality in the services.

Course Outline

1. Introduction (2 hours)
2. Philosophy and application of Total Quality Management (4 hours)
3. Continuous improvement approach based on systems (8 hours)
4. Knowledge of psychology; theory of knowledge (8 hours)
5. Total quality concepts; quality strategies (6 hours)
6. Quality costs (4 hours)
7.Vendor relations (4 hours)
8. Quality manual; quality in the services (12 hours)
574513 Optimization Techniques 4(4-0-8)

Prerequisite: None

Rigorous treatment of fundamentals in mathematical optimization; substantial
coverage basic issues in combinatorial optimization such as enumerative procedures and
convexity; nonlinear optimization, including optimality conditions and lagrangian relaxations;

polyhedral descriptions; and cuts and interior point methods of optimization.

Course Outline

1. Introduction (2 hours)
2. Fundamentals in mathematical optimization (8 hours)
3. Combinatorial optimization (12 hours)
4. Nonlinear optimization (12 hours)
5. Polyhedral and cuts (8 hours)
6. Interior point methods of optimization (6 hours)
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574514 Stochastic Modeling 4(4-0-8)
Prerequisite: None

Introduction to the fundamentals of stochastic processes; the probability of structure
of stochastic models: renewal processes: counting process; markov chains: markov decision
processes, birth and death process; stationary processes and their spectral analysis;
applications of stochastic processes in operations research; and quality and reliability

engineering.

Course Outline

1. Introduction and fundamentals of stochastic processes (4 hours)
2. Probability of structure of stochastic models (6 hours)
3. Renewal processes: counting process (6 hours)
4. Markov chains; Markov decision processes; birth (12 hours)

and death process

5. Stationary processes and their spectral analysis (8 hours)
6. Applications of stochastic processes (12 hours)
574515 Project Management 4(4-0-8)

Prerequisite: None
Project planning and control using activity network analysis; network logic; scheduling
computations; resource scheduling; time-cost trade-off algorithms; and multi-project resource

allocation.

Course Outline

1. Introduction (2 hours)
2. Activity network analysis (6 hours)
3. Project planning and control using activity network analysis (8 hours)
4. Network logic; scheduling computations (8 hours)
5. Resource scheduling (8 hours)
6. Time-cost trade-off algorithms (6 hours)
7. Multi-project resource allocation (10 hours)

n-73



UAe.2

574516 Production Management and Control 4(4-0-8)
Prerequisite: None

Techniques and applications of control concepts in the design of inventory,
production, and quality; project-planning systems; and use of the computer as a component

in such systems.

Course Outline

1. Introduction (2 hours)
2. Techniques and applications of inventory and production systems (22 hours)
3. Techniques and applications of quality; project-planning systems (14 hours)
4. Computer training (10 hours)
574517 Economics Decision Analysis 4(4-0-8)

Prerequisite: None

Theoretical foundations and advanced topics in engineering economics analysis;
comparison of alternatives; investment project evaluation in engineering works under
uncertainty; and analysis of capital budgeting decisions.

Course Outline

1. Theoretical foundations in engineering economics analysis (8 hours)
2. Advanced topics in engineering economics analysis (8 hours)
3. Comparison of alternatives (12 hours)
4. Investment project evaluation in engineering works (8 hours)

under uncertainty

5. Analysis of capital budgeting decisions (8 hours)
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574518 Expert System 4(4-0-8)
Prerequisite: None

Expert systems in general; building of a rule-based expert system in a variety of
application areas; inexact reasoning; intelligent database management methods; and a

community of expert systems.

Course Outline

1. Introduction (2 hours)
2. Expert systems in general (8 hours)
3. Building of a rule-based expert system in a variety of (20 hours)

application areas

4. Intelligent database management methods (10 hours)
5. A community of expert systems (8 hours)
574519 Principles of Scheduling 4(4-0-8)

Prerequisite: None

Theories and principles of scheduling and sequencing for single machines, parallel
machines, flow shops, job shops, flexible manufacturing systems, and assembly; relevant
solution methods for both optimal and heuristic solutions; and scheduling and sequencing in

industry.

Course Outline

1. Introduction (2 hours)
2. Scheduling and sequencing for single machines (8 hours)
3. Scheduling and sequencing for parallel machines (8 hours)
4. Scheduling and sequencing for flow shops (8 hours)
5. Scheduling and sequencing for job shops (8 hours)
6. Scheduling and sequencing for flexible manufacturing systems (8 hours)

and assembly

7. Scheduling and sequencing in industry (6 hours)
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574520 Statistical Modeling and Design of Experiment 4(4-0-8)
Prerequisite: None

Practical and theoretical considerations; analysis of variance; analysis of covariance;
optimality of designs; experimental designs and their analysis of factorial experiments; and non-

parametric analysis of variance.

Course Outline

1. Review of relevant statistical approaches (8 hours)
2. Analysis of variance (12 hours)
3. Analysis of covariance; optimality of designs (8 hours)
4. Factorial Experiments (14 hours)
5. Non-parametric analysis of variance (6 hours)
574521 Systems Simulation 4(4-0-8)

Prerequisite: None
Application of simulation modeling techniques to the design and analysis of systems
in the manufacturing; distribution; service sectors; data analysis; model building and evaluation

of alternative designs; and use of software package.

Course Outline

1. Introduction (2 hours)
2. Basic statistical approaches (2 hours)
3. Model building concept and model evaluation (8 hours)
4. Data analysis (8 hours)
5. Evaluation of alternative designs (8 hours)
6. Implementation of simulation model on software package (20 hours)
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574522 Applied Regression Analysis 4(4-0-8)
Prerequisite: None

Practical use of a regression analysis; simple linear regression; analysis of residuals
and remedial measures; transformation of data; multiple, polynomial and weighted
regression; model selection techniques; joint confidence regions; analysis of factor affects;

use of indicator variables; analysis of covariance; and introduction to non-linear regression.

Course Outline

1. Introduction (2 hours)
2. Simple linear regression (4 hours)
3. Analysis of residuals and remedial measures (8 hours)
4. Multiple, polynomial and weighted regression (8 hours)
5. Model selection techniques (10 hours)
6. Analysis of factor affects (8 hours)
7. Analysis of covariance (4 hours)
8. Introduction to non-linear regression (4 hours)
574523 Occupational health and Advanced Safety Engineering 4(4-0-8)

Prerequisite: None
Accidents and their effects; theories of accident causation; worker’ s compensation;
ergonomic hazards and repetitive injuries, stress and safety; different types of hazard; safety

analysis and prevention; product safety and liability; violence in  workplace.

Course Outline

1. Accidents and their effects (4 hours)
2. Theories of accident causation (6 hours)
3. Worker’s compensation (4 hours)
4. Ergonomic hazards and repetitive injuries (6 hours)
5. Stress and safety (6 hours)
6. Different types of hazard (4 hours)
7. Safety analysis and prevention (4 hours)
8. Product safety and liability (4 hours)
9. Violence in workplace (4 hours)
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574524 Human Factors in Engineering Systems

Prerequisite: None
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4(4-0-8)

Human factors concepts; anthropometry and design; work physiology; human

reliability and information transfer; design of displays and controls; work environments; fatigue.

Course Outline
1. Human factors concepts
2. Anthropometry and design
3. Work physiology
4. Human reliability and information transfer
5. Design of displays and controls
6. Work environments

7. Fatigue

574525 Industrial Robotics

Prerequisite: None

(4 hours)
(8 hours)
(8 hours)
(8 hours)
(8 hours)
(8 hours)
(4 hours)

4(4-0-8)

Introduction to manufacturing automation and robotics; economic evaluation for use

of robots and automation; robot configurations, drives, sensor and tools; robot dynamics and

control; and introduction to robot programming.

Course Outline
1. Introduction to manufacturing automation and robotics
2. Economic evaluation for use of robots and automation
3. Robot configurations, drives, sensor and tools
4. Robot dynamics and control

5. Introduction to robot programming
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574526 Computer Integrated Manufacturing (CIM) 4(4-0-8)
Prerequisite: None

Introduction to manufacturing systems; group technology and cellular manufacturing;
flexible manufacturing systems (FMS); automated assembly systems; automated guided

vehicle system; automated storage system; and machine vision and inspection technologies.

Course Outline

1. Introduction to manufacturing systems (8 hours)
2. Group technology and cellular manufacturing (4 hours)
3. Flexible manufacturing systems (FMS) (8 hours)
4. Automated assembly systems (8 hours)
5. Automated guided vehicle system (8 hours)
6. Automated storage system (8 hours)
7. Machine vision and inspection technologies (4 hours)
574527 Automation Technology 4(4-0-8)

Prerequisite: None

Principles of Automation Technology: Automation system component, Discrete
manufacturing automation, Continuous process automation and Strategy for automation;
Industrial Control: Programmable logic controllers and SCADA; Digital communication;

Feedback control; Man-Machine Communication

Course Outline

1. Principles of automation technology (8 hours)
2. Automaton system components (8 hours)
3. Programmable logic controllers and SCADA (12 hours)
4. Feedback control (12 hours)
5. Digital Communication (8 hours)
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574528 Advanced Manufacturing processes 4(4-0-8)
Prerequisite: None

The current and future state of advanced manufacturing processes with emphasis on
machining, welding, fabrication and foundry process. A series of seminars addressing advanced
materials, manufacturing process innovations. The measurement and testing during or after

manufacturing.

Course Outline

1. The current and future state of advanced manufacturing (8 hours)
Processes
2. Advanced technologies in machining processes (4 hours)
3. Advanced technologies in welding and fabrication processes (6 hours)
4. Advanced technologies in foundry processes (8 hours)
5. Seminar on a new types of materials (8 hours)
6. Seminar on manufacturing process innovations (8 hours)
7. Seminar on measurement and testing (6 hours)
574529 Information Technology for Manufacturing System 4(4-0-8)

Prerequisite: None

Design and implementation of systems for the collection, maintenance, and usage of
information needed for manufacturing operations, process control, quality, process definition,
production definitions, inventory, and plant maintenance; interfacing with multiple data
sources, methods to utilize the information to improve the process, system architectures, and
maintaining adequate and accurate data for entities internal and external to the enterprise to

achieve best manufacturing practices

Course Outline

1. System design and Analysis (12 hours)
2. Data collection system (8 hours)
3. System maintenance (8 hours)
4. Database analysis (8 hours)
5. Computer programming for manufacturing operation (12 hours)
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574530 Special Problem in Industrial Engineering | 4(4-0-8)
Prerequisite: None
Study of special problems in Industrial Engineering; and case studies by using

advanced approaches to solve the problems related to Industrial Engineering.

574531 Special Problem in Industrial Engineering II 4(4-0-8)
Prerequisite: None
Study of special problems in Industrial Engineering; and case studies by using

advanced approaches to solve the problems related to Industrial Engineering.

574532 Special Problem in Industrial Engineering Il 4(4-0-8)
Prerequisite: None
Study of special problems in Industrial Engineering; and case studies by using

advanced approaches to solve the problems related to Industrial Engineering.

574611 Special Problem in Industrial Engineering IV 4(4-0-8)
Prerequisite: None
Study of special problems in Industrial Engineering; and case studies by using

advanced approaches to solve the problems related to Industrial Engineering.

574533 Advanced Topics in Industrial Engineering | 4(4-0-8)
Prerequisite: None
Study or research on interested problems in the field of industrial engineering and

related issues.

574612 Advanced Topics in Industrial Engineering Il 4(4-0-8)
Prerequisite: None
Study or research on interested problems in the field of industrial engineering and

related issues.

n-81



UAe.2

574613 Advanced Topics in Industrial Engineering IlI 4(4-0-8)
Prerequisite: None
Study or research on interested problems in the field of industrial engineering and

related issues.

574614 Advanced Topics in Industrial Engineering IV 4(4-0-8)
Prerequisite: None
Study or research on interested problems in the field of industrial engineering and

related issues.

574534 Industrial Systems Engineering Seminar | 1(0-1-2)
Prerequisite: None

Presentation and discussion on the interested topics related at the present time.

574535 Industrial Systems Engineering Seminar |l 1(0-1-2)
Prerequisite: None

Presentation and discussion on the interested topics related at the present time.

574587 Graduate Cooperative Education 6 credits
Condition: Consent of the School

The student is required to work as a full time staff at a business firm or a non-business
institution for a period of one trimester. The student selects the business firm or the non-
business institution by the consent of the school. An engineering project will be selected and
implemented by the student, who is responsible for both the full time job and the engineering
project assignments. The project must be agreed upon by the graduate co-operative education
advisor and the business firm or the non-business institution. The project may be in the field
of water and wastewater treatment, waste treatment and management, waste minimization,
pollution control, data collection and analysis for environmental engineering works, planning
and design of environmental engineering projects, cleaner technology implementation, etc.
Upon the completion of the project, the student will submit a report and give a presentation
to the business firm or non-business institution and the academic staff for evaluation. The

performance of the student is evaluated by both the academic advisor and job supervisor
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Environmental Engineering

574551 Water Treatment Processes and Design 3(3-0-6)
Prerequisite: 574506 Environmental Engineering Chemistry or consent of the School

Fundamental and applications of physical/chemical processes in water treatment
systems. Treatment processes includes mixing, equalization, coagulation and flocculation,
sedimentation, filtration, disinfection, adsorption, and ion exchange. Planning and design of
water supply systems; raw water intake, water treatment operations/processes, and
transmission and distribution systems

Course Outline

1. Introduction and pre-design procedures (3 hours)
- Treatment objectives and design considerations
- Population projection and water demand estimate
- General design criteria

2. Raw water acquirement (3 hours)
- Selection of raw water
- Raw water transmission

3. Water distribution (6 hours)
- Network design

- Computer-aided design

4. Plant siting and facility design (3 hours)
5. Unit operation for water treatment (6 hours)
6. Process design (9 hours)

- Flow measurement, chemical feeding, mixing
- Flocculation and coagulation
- Sedimentation
- Filtration
- Disinfection
- Hardness removal and ion exchange
- Carbon adsorption
7. Process control and operation and maintenance (3 hours)

8. Financial considerations (3 hours)
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574552 Wastewater Treatment Processes and Design

Prerequisite: 574507 Environmental Engineering Kinetics or consent of the School

UAe.2

3(3-0-6)

Design of sewers, pumps and pumping stations. Design of physical, chemical, and

biological wastewater treatment processes. Unit processes for biological treatment including

suspended- and attached-growth systems, pond systems, and anaerobic systems. Design of

facilities for treatment and disposal of sludge

Course Outline
1. Basic design steps and sources and quantities of wastewater
- Design objectives and goals
- Sources of wastewater and its characteristics
2. Review of hydraulics
- Open channel flow and flow in pipes
- Hydrology
3. Design of wastewater collection and storm water drainage systems
- Combined system
- Separate systems
4. Wastewater characteristics and treatment objectives
- Physical, chemical, and biological characteristics
- Regulations for the discharge of treated effluents
5. Plant siting for unit processes
- Facility design
6. Unit operation and process for wastewater treatment
7. Design of pre-treatment and primary treatment
- Pumping
- Grit separation
- Equalization
- Sedimentation
8. Design of secondary treatment
- Biochemical reactions
- Pond treatment

- Suspended-growth
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(3 hours)

(3 hours)

(3 hours)

(3 hours)

(6 hours)
(3 hours)

(9 hours)
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- Attached-growth
- Anaerobic processes

9. Sludge treatment and disposal (3 hours)
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574553 Advanced Water and Wastewater Analysis 3(2-3-7)
Prerequisite: 574506 Environmental Engineering Chemistry or consent of the School
Standard and advanced analytical techniques for measuring water quality and
efficiencies of water and wastewater treatment processes. Course covers both theoretical and
laboratory aspects of standard methods and advanced techniques for heavy metal and organic
analysis. In laboratory session, nine laboratories, each of which lasts three hours, are selected

to study

Course Outline
Lectures
1. Sampling procedures (4 hours)
- Grab and composite samplings
- Statistical calculations
2. Basic concepts of quantitative chemistry (10 hours)
- Gravimetric and volumetric analysis
- Colorimetry
3. Instrumental methods of analysis (10 hours)
- Optical methods
- Electrical methods
- Chromatographic methods
4. Advanced Techniques for heavy metal and organic analysis
Laboratories (36 hours)
1. Gravimetric methods
- Solids analysis
2. Methods of optical analysis
- Colorimetry and Beer’s law.
- Analysis of phosphate.
- Analysis of fluoride.
- Determination of turbidity.
3. Acid-base reactions
- Acid-base titration and indicators.

- Alkalinity and the carbonate system
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- Buffer design and intensity
4. Complexation reactions
- Hardness and calcium determination
- Chelation and analysis of iron
- Determination of chloride
5. Precipitation reactions
- Solubility product determination
6. Oxidation-reduction reactions
- Chemical oxygen demand.
- Kjeldahl nitrogen and organic nitrogen
- Reactions of chlorine with ammonia
- Biochemical oxygen demand
7. Multiphase systems
- Solubility of dissolved oxygen
- Adsorption on activated carbon

- Stability of colloids in turbid water

- Distribution of an organic acid between water and an organic solvent

8. Chemical kinetics

- Kinetics of the perdisulfate-iodide system

- Kinetics of pyrophosphate hydrolysis

- Kinetics of ferrous iron oxidation

9. Instruments for heavy metal and organic analysis
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574554 Advanced Processes for Water and Wastewater Treatment 3(3-0-6)
Prerequisite: 574551 Water Treatment Processes and Design and 574552 Wastewater
Treatment Processes and Design, or consent of the School

New technologies in water and wastewater treatment operations with emphasis on
expansion of design capacity of existing units; removal of organics from drinking water, nitrogen
and phosphorus removal; advanced methods of organic carbon removal, dissolved inorganic

removal; technologies for reuse and recycle of treated effluent

Course Outline

1. Need for advanced water and wastewater treatment (3 hours)
- Effluent objectives

Advanced Water Treatment

2. Special topics of hydraulics in water treatment processes (6 hours)
- Rapid mixing and flow distribution
- Currents and short circuiting in sedimentation tanks
- Special hydraulic head losses

3. Innovative processes in water treatment (6 hours)
- Solid-contact processes
- Disinfection other than chlorination
- Removal of iron and manganese

Advanced Wastewater Treatment

4. Advanced physical processes in wastewater treatment (9 hours)
- Filtration and microscreening
- Air stripping
- Membrane processes

5. Advanced chemical processes in wastewater treatment (6 hours)
- lon exchange and carbon adsorption
- Other chemical aspects on wastewater treatment

6. Advanced biological processes in wastewater treatment (6 hours)
- Removal of nutrients (nitrogen and phosphorus)
- Membrane bioreactors

- Constructed wetlands
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574555 Membrane Technology for Water and Wastewater Treatment 3(3-0-6)
Prerequisite: None

Introduction to membrane technology; comparison of various membrane types and
configurations; recent development in membrane technology; microfiltration, ultrafiltration,
nanofiltration and reverse osmosis; membrane bioreactor and its application in wastewater
treatment systems; scale-up operation of membrane systems, membrane cleaning, anti fouling

techniques; experimental demonstration; design of membrane systems; case studies

Course Outline

1. Overview of membrane technology (3 hours)
- Development of membrane technology
- Performance limits
- Membrane materials and membrane structure
- Quality productivity and life

2. Membrane technology (9 hours)
- Membrane technology basics
- Packaging membrane
- Process characterization

3. Feasibility, scale-up and design (9 hours)
- System basics
- System design
- Operational considerations

4. Membrane cleaning and fouling (6 hours)
- Foulants and Fouling
- Fouling remedies

5. Water and wastewater treatment (9 hours)
- Membrane approach to water and wastewater treatment
- Membrane bioreactor
- Application of membrane in biological treatment

n-89



UAe.2

574556 Air Pollution Control Engineering 3(3-0-6)
Prerequisite: None

Basic concepts of gases, motion of airborne particles, fundamentals of particulate
emission control, cyclones, fabric filters, wet scrubbers, electrostatic precipitators, control of
volatile organic compounds (VOCs), odor treatment, adsorption, incineration, absorption,

selection of air pollution control devices for industrial application

Course Outline

1. Basic concepts of gases (3 hours)
2. Motion of airborne particles (3 hours)
3. Fundamentals of particulate emission control (3 hours)
4. Cyclones (3 hours)
5. Fabric filters (3 hours)
6. Wet scrubbers (3 hours)
7. Electrostatic precipitators (3 hours)
8. Control of volatile organic compounds (VOCs) and odor treatment (3 hours)
9. Adsorption (3 hours)
10. Incineration (3 hours)
11. Absorption (3 hours)
12. Selection of air pollution control devices for industrial application (3 hours)
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574557 Indoor Air Quality Engineering 3(3-0-6)
Prerequisite: None

Fundamentals of indoor air quality. Heating, ventilation, and air conditioning (HVAC)
systems. Sources, effects, measurement, and control of indoor air pollutants: volatile organic
pollutants, inorganic gaseous pollutants, heavy metals, respirable particulates, bioaerosols, and
radon. Absorption and adsorption processes for indoor air pollution control. Indoor air quality

modeling

Course Outline

1. Fundamentals of indoor air quality (3 hours)
2. Heating, Ventilation, and Air Conditioning (HVAC) Systems (6 hours)
3. Sources, effects, measurement, and control of indoor air pollutants (15 hours)

- Volatile organic pollutants

- Inorganic gaseous pollutants
- Heavy metals

- Respirable particulates

- Bioaerosols

- Radon
4. Absorption and adsorption processes for indoor air pollution control (6 hours)
5. Indoor air quality modeling (6 hours)
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574558 Air Sampling and Monitoring

Prerequisite: None

UAe.2

3(3-0-6)

Basic theory of gas. Measuring devices for gas volume, flow rate, and velocity. Flow

moving and controlling devices. Air pollutant collection principles. Air sampling and monitoring

for gaseous pollutants and particulate matter. Stack sampling methods. Air quality monitoring

design. Case study

Course Outline

1.

. Measuring devices for gas volume, flow rate, and velocity
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Basic theory of gas

. Air pollutant collection principles

. Stack sampling methods
. Air quality monitoring design

. Case study

. Flow moving and controlling devices

. Air sampling and monitoring for gaseous pollutants

. Air sampling and monitoring for particulate matter
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574559 Noise and Vibration Control Engineering

Prerequisite: None

UAe.2

3(3-0-6)

Theory of sound and vibration. Noise and vibration measurement. Effects of noise and

vibration. Sound-absorbing and insulating materials. Design for noise control systems. Reducing

noise and vibration from various sources. Mathematical models for evaluating community

response to noise. Related laws and regulations. Case studies or projects

Course Outline

1.

. Noise and vibration measurement
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Theory of sound and vibration

. Effects of noise and vibration

. Sound - absorbing and insulating materials

. Design for noise control systems

. Reducing noise and vibration from various sources

. Mathematical models for evaluating community response to noise
. Related laws and regulations

. Case studies or projects
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574560 Solid Waste and Hazardous Waste Management 3(3-0-6)
Condition: Consent of the School

Analysis of the sources, quantities, and characteristics of solid waste and hazardous
waste; environmental and health effects; laws and regulations; establishment and operation
of collection and transportation systems; material recovery system; processing and treatment,

waste disposal; remediation of contaminated sites

Course Outline
1. Introduction (3 hours)
- Development of solid and hazardous waste management
- Environmental laws and regulations

Solid Waste Management

2. Sources, composition and characteristics of solid wastes (3 hours)
3. Resource, conservation and recovery (3 hours)
4. Treatment and disposal (6 hours)

Hazardous Waste Management

5. Characteristics of hazardous wastes (3 hours)
- Generation
- Identification

- Sampling and analysis

6. Transportation of hazardous wastes (3 hours)
7. Hazardous waste minimization and environmental audits (3 hours)
8. Hazardous waste treatment, storage and disposal (12 hours)

- Treatment and disposal alternatives

- Storage techniques

- Destruction techniques

- Stabilization and solidification techniques
- Land disposal techniques

- Case studies and selected topics
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574561 Industrial Waste Abatement and Management

Condition: Consent of the School

UAe.2

3(3-0-6)

Industrial processes and waste characteristics; thermal and radioactive wastes; in-plant

waste management; reduction, reuse, and recycling; effluent treatment unit processes;

operation and costs; regional approaches to industrial waste treatment

Course Outline

1.
2.

Source and characterization of industrial wastes
Laws and regulations

- Current laws and regulations

- Legislative trends and impacts
Planning criteria for industrial waste management

- Treatment objectives

- Pollution prevention program

- Engineering and economic considerations
Review of treatment processes

- Physical processes

- Chemical processes

- Biological processes

Field trip to selected industries

6. Selected topics of industrial wastes

Class presentation of term-papers
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574562 Management of Energy and Environment for Industry 3(3-0-6)
Prerequisite: None

Management methods for energy and environment. Energy situation and crisis in
global, regional, and local scales. Environmental impacts of energy project. Environmental
management system tools. Alternative and renewable energy systems. Waste to energy

systems and their planning and analysis in economic aspects. Case studies and term projects

Course Outline

1. Introduction and orientation (1 hour)

2. Environmental impacts of energy generation projects (2 hours)
- Fossil fuel energy generation projects
- Alternative energy projects

3. Environmental management system tools (6 hours)
- Environmental impact assessment
- Material flow analysis
- Life cycle assessment
- Environmental performance metrics

4. Renewable energy systems (6 hours)
- Solar Energy
- Wind Energy
- Geothermal Energy

- Biomass & Bioenergy

- Fuel Cells

- Hydroelectricity
5. Co-generation system and energy technologies (6 hours)
6. Energy saving in industry (6 hours)
7. International policies on climate change (6 hours)

- Kyoto protocol
- Clean development mechanism

8. Case studies (3 hours)
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574563 Environmental Management System

Prerequisite: None

UAe.2

3(3-0-6)

Basic concepts of environmental management; environmental issues and priorities.

Environmental management approaches. Environmental standards and criteria setting.

Environmental indicators and indices. Environmental information

ISO and

environmental auditing. Environmental organization. Enforcement and economic aspects of

environmental control

Course Outline

1.

. Environmental issues and priorities
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Basic concepts of environmental management

. Environmental management approaches

. Environmental standards and criteria setting
. Environmental indicators and indices

. Environmental information systems

. ISO and environmental auditing

. Environmental organization

. Enforcement and economic aspects of environmental control
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574564 Cleaner Technology and Waste Utilization

Prerequisite: None

UAe.2

3(3-0-6)

Sustainable waste management; engineering principles of waste reduction, reuse, and

recycling; national policies for effluent resource utilization and protection; strategies for the

environmental management of chains; closing industrial waste and resource cycles; engineering

applications and utilization of the reclaimed products; environmental impact of the recycling

processes; technology aspects of closing industrial cycles. Examples of waste recovery as well

as modification of industrial production process

Course Outline
1. Objectives and overview of cleaner technology
2. Resource protection policies in industry
- Cleaner production
- National policies for effluent resource utilization and protection
3. Strategies for the environmental management of chains
4. Closing industrial waste and resource cycles
- Regulatory measures
- System analysis
5. Technology aspects of closing industrial cycles
- Potentials of environmental biotechnology
- Advanced technologies for meeting reuse criteria
- Resource recovery and management

6. Class presentation of term-papers.
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574565 Environmental Life Cycle Assessment

Prerequisite: None

UAe.2

3(3-0-6)

Method of life cycle assessment of products and services. Law, regulations, and

standards involving life cycle assessment. Environmental performance evaluation. LCA

framework including goal and scope definition, life cycle inventory, life cycle impact

assessment, and life cycle interpretation. Use of software in LCA. Life cycle costing

Course Outline

1.

. Management of LCA projects: procedures
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LCA in perspective

. Goal and scope definition

. Inventory analysis

. Impact assessment

. Interpretation

. Areas of application of LCA
. Life cycle costing

. Environmental input-output life cycle assessment
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574566 Ecodesign

Prerequisite: None

UAe.2

3(3-0-6)

Integrated product policy- IPP; principles of green products; regulations and standards

of green products; criteria for green label products; design processes of green product for

sustainable development; design for manufacturing / design for assembly - DFM/DFA and

quality function deployment for environment - QFDE; and case studies or projects

Course Outline

1.

. Principles of green products
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Integrated product policy- IPP

. Laws and regulations for green products

. Criteria for green label products

. Design processes of green product for sustainable development
. Design for manufacturing / design for assembly — DFM/DFA

. Quality function deployment for environment — QFDE

. Case studies or projects
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574567 Atmospheric Environment and Air Quality Modeling 3(3-0-6)
Prerequisite: None

Chemical composition and physical phenomena of the atmosphere. Atmospheric
pollution and pollutants. Dispersion and transport of air pollutants. Effects of air pollution and
pollutants, such as atmospheric deposition, stratospheric ozone depletion, global warming,
and health and welfare effects. Meteorology of air pollution. Air quality models and their

application

Course Outline

1. The atmosphere (3 hours)
2. Atmospheric pollution and pollutants (6 hours)
3. Dispersion and transport of air pollutants (3 hours)
4. Effects of air pollution and pollutants (9 hours)

- Atmospheric deposition
- Ozone depletion
- Global warming

- Health and welfare effects

5. Meteorology of air pollution (3 hours)
6. Air quality models (6 hours)
7. Application of current air quality models (6 hours)
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574568 Water Quality Modeling and Management

Prerequisite: None

UAe.2

3(3-0-6)

Water resources and ecosystems. Waste load and total maximum daily load

principles. Sources of water pollution and types of wastes; assessment and modeling of water

quality in streams, lakes and groundwater; monitoring and management planning. Principles

and design of water quality monitoring network

Course Outline
1. Introduction
- Water uses and their quality
- Economic impacts of water quality
2. Legislation of water quality management
- Water quality criteria and standards
- Indicators for water quality criteria and standards
3. Waste load principles
- Waste load
- Total maximum daily loads
4. Water quality modeling and management of streams
5. Water quality modeling and management of lakes
6. Water quality modeling and management of groundwater resources
7. Design of water quality monitoring network
- Sampling schemes
- Sampling locations
8. Institutional planning and management issues
- Governmental and non-governmental organizations

- Management and social issues
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574569 Groundwater Contamination and Pollutant Transport 3(3-0-6)
Condition: Consent of the School

The fundamental principles governing the movement of water and contaminants in
groundwater systems. Topics include physical properties of groundwater and aquifers,
principles and fundamental equations of porous media flow and mass transport, well
hydraulics and pumping test analysis, role of groundwater in the hydrologic cycle, groundwater

quality and contamination, and site remediation

Course Outline

1. Physical properties of groundwater (6 hours)
- Darcy law and equations of groundwater flow

2. Chemical properties of groundwater (6 hours)
- Chemical constituents and equilibria
- lon exchange and adsorption

3. Flow nets (3 hours)
- Geographical construction of flow nets
- Numerical simulation of flow nets

4. Groundwater and hydrological cycle (3 hours)
- Steady-state hydrological budgets

5. Groundwater resources evaluation (6 hours)
- Analysis of pumping tests and measurement of groundwater parameters

6. Groundwater contamination (9 hours)
- Transport process
- Sources of contamination

7. Groundwater and geotechnical problems (3 hours)
- Landslides and slope stability
- Dam failures

- Inflows into excavation and tunnels
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574570 Modeling for Activated Sludge Systems and Anaerobic Digestion Processes  3(3-0-6)
Prerequisite: None

Wastewater characteristics, components in the model including soluble and
particulate components. Nitrification, denitrification and biological phosphorus removal.
Process rate equations of microorganisms in activated sludge treatment processes and
anaerobic digestion processes. Mathematical modeling in relation to carbon, nitrogen, and

phosphorus removal, and biogas production

Course Outline
1. Wastewater characteristics and components in the model (3 hours)
2. Nitrification, denitrification, and biological phosphorus removal (3 hours)
3. Process rate equations of microorganisms in activated sludge treatment (3 hours)
processes

4. Process rate equations of microorganisms in anaerobic digestion processes (3 hours)

5. Project of carbon, nitrogen, and phosphorus removal modeling (12 hours)
6. Project of biogas production modeling (12 hours)
574571 Environmental Health Management 3(3-0-6)

Prerequisite: None

Concepts on role of environmental factors in disease causation and on health;
application of engineering mitigation. Prevention and control of occupational accidents,
prevention and control of workplace hazards, health risk assessment. Emergency planning for

community and environmental health standards and case studies presentation

Course Outline

1. Concepts on role of environmental factors in disease causation and on health (6 hours)
2. Application of engineering mitigation (9 hours)
3. Prevention and control of occupational accidents (3 hours)
4. Prevention and control of workplace hazards (3 hours)
5. Health risk assessment and application of mathematical models (6 hours)
6. Emergency planning for community (3 hours)
7. Environmental health standards (3 hours)
8. Case study presentations (3 hours)
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574572 Environmental Toxicology 3(3-0-6)
Prerequisite: None

Introduction to environmental toxicology, major toxicant sources and effect on
organisms, distribution and storage of toxicants, fate of toxicity contaminants and modeling,

environmental toxicity testing, environmental toxicity monitoring and law and regulations

Course Outline

1. Introduction to environmental toxicology (3 hours)
2. Major toxicant sources and effect on organisms (6 hours)
3. Distribution and storage of toxicants (6 hours)
4. Fate of toxicity contaminants and modeling (6 hours)
5. Environmental toxicity testing (6 hours)
6. Environmental toxicity monitoring (6 hours)
7. Law and regulations (3 hours)
574573 Environmental Engineering Microbiology 3(3-0-6)

Prerequisite: None
Basic of Microbiology, stochiometry and bacterial energetics, microbial kinetics,
aerobic treatment, nitrification, denitrification, anaerobic treatment and sludee, detoxification

of hazardous chemicals and bioremediation

Course Outline

1. Basic of Microbiology (3 hours)
2. Stochiometry and Bacterial Energetics (6 hours)
3. Microbial Kinetics (6 hours)
4. Aerobic Treatment (6 hours)
5. Nitrification (3 hours)
6. Denitrification (3 hours)
7. Anaerobic Treatment and Sludge (6 hours)
8. Detoxification of Hazardous Chemicals (3 hours)
9. Bioremediation (3 hours)
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574574 Wetland Ecology 3(3-0-6)
Prerequisite: None

Wetlands definitions, types, classification, plant and animal structures, hydrology,
biogeochemistry, energy flow, biological adaptations to wetlands, human impacts, and wetland

regulations and management

Course Outline
1. Introduction to and overview of wetlands (6 hours)
- Review of basic ecology
- Wetland definitions, types, and classification
2. The wetland environment (6 hours)
- Wetland hydrology
- Wetland soils

3. Biological adaptations to wetlands (6 hours)
- Plant
- Animal

4. Ecological processes (6 hours)

- Wetland biogeochemical

- Energy flow in wetland

5. Wetland for wastewater treatment (6 hours)
6. Human impacts on wetlands (3 hours)
7. Wetland regulations and management (3 hours)

- Wetland regulations

- Wetland management
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574575 Environmental Monitoring and Assessment 3(3-0-6)
Prerequisite: None

National EIA regulations and implementation. Planning and management of EIA
studies. Environmental indices and indicators of the affected environment. Prediction and
assessment of impacts on the environment concerning physical resources, biological resources,
human use, and quality of life. Decision methods for evaluation of alternatives. Public
participation in environmental decision-making. Social Impact Assessment (SIA). Environmental

monitoring schemes

Course Outline

1. National EIA regulations and implementation (3 hours)

2. Planning and management of EIA studies (3 hours)

3. Environmental indices and indicators of the affected environment (3 hours)

4. Prediction and assessment of impacts on the environment (15 hours)
- Soil

- Surface water and groundwater
- Air and noise

- Biological environment

- Human use

- Aesthetics, culture, and socio-economics

5. Decision methods for evaluation of alternatives (3 hours)
6. Public participation in environmental decision-making (3 hours)
7. Social Impact Assessment (SIA) (3 hours)
8. Environmental monitoring schemes (3 hours)
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574576 Environmental Socio-Economics and Laws 3(3-0-6)
Prerequisite: None

Ecosystem as the axis for humans, social, and environments interconnection;
environmental and social impacts associated with economic development; organization of
global environments for sustainable development; environmental issues as the non- tariff
barrier in the world trade; policies, laws, and enforcement of environmental laws; roles of local
administration in environmental management; economic measures for prevention and

resolution of environmental problems

Course Outline

1. Ecosystem as the axis for humans, social, and environments interconnection (3 hours)
2. Environmental and social impacts associated with economic development (3 hours)
3. Organization of global environments for sustainable development (6 hours)
4. Environmental issues as the non-tariff barrier in the world trade (6 hours)
5. Policies, laws, and enforcement of environmental laws (6 hours)
6. Roles of local administration in environmental management (3 hours)
7. Social and public participation for the environmental good government (3 hours)
8. Economic measures for prevention and resolution of environmental problems (3 hours)
9. Case study: Business and “Environmental Socio-Economics and Laws” (3 hours)
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574577 Environmental Engineering Project Planning and Management 3(3-0-6)
Prerequisite: None

Environmental engineering and environmental management projects in small,
medium, and large scales. Project characteristics and strategic planning. Project
implementation includes feasibility study, master plan, detailed design, pre-planning and
management of on-going projects, financing, scheduling, and project controlling. The topics
also include quantity of work, risk assessment, team design, and performance factors.

Computer-aided tool for project management. Case studies

Course Outline

1. Projects and project management (3 hours)
2. Value management (3 hours)
3. Project appraisal and risk management (3 hours)
4. Project management and quality (3 hours)
5. Environmental engineering project and management (6 hours)
6. Project finance (3 hours)
7. Cost estimating in contracts and projects (3 hours)
8. Project stakeholders (3 hours)
9. Planning (3 hours)
10. Project control (3 hours)
11. Project organization design and structure (3 hours)
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574578 Environmental Town Planning 3(3-0-6)
Prerequisite: None

Review of current regulations pertinent to town planning at the national and
provincial levels. Visions and goals of town planning and development. Principles and rules of
community setting in association with commercialized and industrialized areas. Tendency of
environmental problems in town planning and development. Planning of public utilities
essentially required for establishing communities. Town planning by considering the

environmental issues. Case studies or projects

Course Outline

1. Review of current regulations pertinent to town planning at the national and

provincial levels (6 hours)
2. Visions and goals of town planning and development (3 hours)
3. Principles and rules of community setting in association with (3 hours)

commercialized and industrialized areas

4. Tendency of environmental problems for town planning and development (3 hours)
5. Planning of public utilities essentially required for establishing communities (6 hours)
6. Town planning by considering the environmental issues (6 hours)
7. Case studies or projects (6 hours)
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574579 Environmental Remote Sensing and Geographical Information System 3(2-3-7)

Condition: Consent of the School

Potential of data capture to a GIS from remotely sensed images that may be used as

an interdisciplinary approach to spatial decision-making and problem solving for environmental

planning. Lectures provide the theoretical background of electromagnetic radiation, pre-

processing and classification techniques. Laboratory and exercises guide through the necessary

steps of processing remote sensing data to classify environmental data and the application of

GIS in local, regional, and global scales

Course Outline

1

O 00 N O U A W DN

Lectures

. Introduction

- Remote sensing
- Electromagnetic radiation

. Sensors and platform

. Satellite data products

. Image interpretation

. Digital image processing

. Application of remote sensing

. Geographical information system
. GIS data

. Spatial data analysis

10. GIS application

O 0 N O U A W N -

Laboratories

. Digital image processing 1
. Digital image processing 2

. Land cover

. Database searching

. Applications of remote sensing 1
. Applications of remote sensing 2
. Spatial data analysis

. Applications of GPS

. Applications of GIS 1

10. Applications of GIS 2
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(2 hours)
(2 hours)
(2 hours)
(2 hours)
(4 hours)
(2 hours)
(2 hours)
(2 hours)
(4 hours)
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574580 Special Topics in Environmental Engineering | 3 credits
Prerequisite: None
Lectures and discussions on topics pertinent to the broad field of environmental

engineering that are not offered in any courses

574651 Special Topics in Environmental Engineering I 3 credits
Prerequisite: 574580 Special Topics in Environmental Engineering |
Lectures and discussions on topics pertinent to the broad field of environmental

engineering that are not offered in any courses

574581 Independent Study | 3 credits
Condition: Consent of the School
A self-study specific topic under the supervision of the instructor. A report and a

presentation are required

574582 Independent Study I 3 credits
Prerequisite: 574581 Independent Study | or consent of the School
A self-study specific topic under the supervision of the instructor. A report and a

presentation are required

574583 Environmental Engineering Seminar | 1(0-3-3)
Prerequisite: None

Detailed study and group discussions of current literature and graduate research
projects pertinent to the broad field of environmental engineering. Environmental experts from

governmental and private sectors will be invited to give the presentation

574584 Environmental Engineering Seminar I 1(0-3-3)
Prerequisite: 574583 Environmental Engineering Seminar |

Detailed study and group discussions of current literature and graduate research
projects pertinent to the broad field of environmental engineering. Environmental experts from

governmental and private sectors will be invited to give the presentation
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574585 Environmental Engineering Seminar Il 1(0-3-3)
Prerequisite: 574584 Environmental Engineering Seminar |I

Detailed study and group discussions of current literature and graduate research
projects pertinent to the broad field of environmental engineering. Environmental experts from

governmental and private sectors will be invited to give the presentation

574586 Environmental Engineering Seminar IV 1(0-3-3)
Prerequisite: 574585 Environmental Engineering Seminar Il

Detailed study and group discussions of current literature and graduate research
projects pertinent to the broad field of environmental engineering. Environmental experts from

governmental and private sectors will be invited to give the presentation

574587 Graduate Cooperative Education 6 credits
Condition: Consent of the School

The student is required to work as a full time staff at a business firm or a non-business
institution for a period of one trimester. The student selects the business firm or the non-
business institution by the consent of the school. An engineering project will be selected and
implemented by the student, who is responsible for both the full time job and the engineering
project assignments. The project must be agreed upon by the graduate co-operative education
advisor and the business firm or the non-business institution. The project may be in the field
of water and wastewater treatment, waste treatment and management, waste minimization,
pollution control, data collection and analysis for environmental engineering works, planning
and design of environmental engineering projects, cleaner technology implementation, etc.
Upon the completion of the project, the student will submit a report and give a presentation
to the business firm or non-business institution and the academic staff for evaluation. The

performance of the student is evaluated by both the academic advisor and job supervisor
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574591 Master Thesis Scheme Al 45 credits
Condition: Consent of the School

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Master degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies

574592 Master Thesis Scheme A2 21 credits
Condition: Consent of the School

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Master degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies

574691 Doctoral Thesis Scheme 1.1 60 credits
Condition: Consent of the School

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Doctoral degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies

574692 Doctoral Thesis Scheme 2.1 45 credits
Condition: Consent of the School

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Doctoral degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies

574693 Doctoral Thesis Scheme 2.2 60 credits
Condition: Consent of the School

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Doctoral degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies
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574593 Master Thesis Scheme Al 45 credits
Condition: Consent of the School

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Master degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies

574594 Master Thesis Scheme A2 21 credits
Condition: Consent of the School

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Master degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies

574694 Doctoral Thesis Scheme 1.1 60 credits
Condition: Consent of the School

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Doctoral degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies

574695 Doctoral Thesis Scheme 2.1 45 credits
Condition: Consent of the School

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Doctoral degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies

574696 Doctoral Thesis Scheme 2.2 60 credits
Condition: Consent of the School

Original research leading to the preparation of a thesis in partial fulfillment of the
requirements for the Doctoral degree. Credits vary in accordance with the requirements stated
in the SUT Regulation for Graduate Studies
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LUUUSEINEIUND

Yo {YIeAAnTIN1TE AT.ATN ATIN
miﬁme}'l/ﬂm'g@: Ph.D. (Environmental Engineering),Illinois Institute of
Technology, US.A, 2544
M.Eng. (Environmental Engineering), Asian Institute of Technology, 2537
97U, (FNTTUAIINGDN), THIAINTAUNINES, 2535

Auvstaglu: 913G UTEINUINIAINTTUAWUINT DY
drindvnimnssumans uninerdemaluladgsund

Usedansvingu: 2544 - Y9ty @191sEUsEEv v imnssudsuandon
dindvnimnssumans uninerdemaluladgsund
2549 - 2552 NSIUNSHNEIYINTT
A NITUNIANIALAMINTIUALAG B UsEImAlNg
2547 - 2553 Wnthanu3nnianssudundey
dindyienssumans wninerdemalulagasuns
2538 - 2538 919138UsEanAIT AN TUAIWIAS e
ANEIMINTTUANENT TRIAINTUUNTING Y
2537 - 2538 Sensaewinden USEW iy Aeudans loudided i

NAUNIGAIYINTG /Haaudde:
o 0AYM ANITILINY waE @ATn AN, “MINawlelaauansueidmiumyarae v

Bn7, MIanside v, T 16, atuil 7, Aunsu-ganaw, uih 802-812, U 2554.

o anuh lanay, aaln ATIR, WavwsA \WoansTa, “MmsUdosansuaRveINIATING TUNIMLE UL
auulunAuIauAsUATIIEEL”, FeafunmsUssgamalnnisianndeuusems add 7,
q.#wadlan, 29-30 n.A. 2554.

o ARy VIYUT kA FAIN ATIN, “wuudnasInuanaegdmIuNIsITUIY NO2 SO2 CO2 HCL
way PM 29nn5zuIunmsinIyudiaud”, 1nsansiemnssudanndenlne, U9 24, atuil 2, U
2553.

o AFad Unuriney, gadn ATAN, waznanUal NesdumNs, “n1svinungsyau PM10 adenin 5
Su Tngldihseadnisnuasmslassianuanass”, 1sansirnssudannaoulng, U9 23,

atufl 3, ¥ 2552.
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o T%uni Auud uar aadn Agdn, “MaiusuaivnaenmAnsilavlungunnaIuAS
MIgLUUTaoLTaifLaznN1TINaeLrANIslkUUNaURAAISLa 7, TNnssuas aluideuas
W, 99 20 atud 4, wih 13-21, T 2552.

e  Sudjit Karuchit and Chalermpon Chungtragunwong, “Enhancing PM10 Monitoring Ability
Using Regression Models with Temporary Monitoring Stations” , Proceedings of the
International Conference on Green and Sustainable Innovation 2009, Chiang Rai,
Thailand, 2-4 December 20009.

o APTN ATIN LAy dING YUNNUS, “msﬁwmﬁa%ﬁmLLazLmemiUizLﬁuﬂmmw?umé’au
sqmuﬁﬂﬁﬁ’aié’ﬁq”, Laﬂmiﬂizﬂaumsﬂizsqm%mmi?ﬁmmé’aml,viwwa adsil 8, 9.
UATINENT, 25-27 31.A. 2552.

e Saran Pansripong, Sudjit Karuchit, and Tongplew Kongjan, “ Prediction of PM10
Concentration 24h in Advance Using Neural Networks in Bangkok, Thailand”, 215815348
1., U1 13 atfuil 9, nih 1049-1057, nanas 2551

o LRAUNA ﬁangmqﬁ, ANAN ATIN, UAY WLTFA L%aqassm, “INBNAVRITTIMLLALYNIANE
ANAINITALUNITYIIUIETEAU PM10 5813190180539 TnlUN JUMNUNIUAST 7, 1aNnans

U5ENaUNSUTEYIVINTAWINROUWMINF AT 6, 2.fwadlan , 7-9 d.a. 2550.

AN5LIUHDY:
574501 LATRAINTTUAILINA DY
534504  NITIATIVTOLANIAINTTUAINS DY
574521 JAINTIUNITAIUANLANEDINA
574522 FFnssuAMNIMeINIANIElUeIATS
@ L 1 a
574523  N1SUAIBEINLATATIIFAAIUAMNINDINA
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a

miﬁn‘ie}'l/ﬂm'gm: Ph.D. (Environmental Technology), Enime University, Japan, 2546
M.S. (Environmental Chemistry), Kochi University, Japan, 2543
M. ANENFNERTAMING L), PNANTUIMTINESe, 2537

WU, (ENEITUGUANENT), AMTINeNdesiing, 2574

Auvstaglu: 9156 UTEIANINIAINTTUAWUINT DY

dindynieanssumans wninerdemalulagasuns

Usedansvingu: 2500 - Y9ty @191sEUsEEw v imnssuAsndon
dindynienssumans wninerdemalulagasuns
2538 - 2540 919156U583101AINNTVIVNET ARUEINEANEnS
UM INYIRYULTAIT
2537 - 2538 HYedeUsednlasamidy anntuidvaniizwinden

PHAINTUUNTINEIFY
2574 - 2534 Tnneemansaguiiuig

NATUNIIVINIT/HAIUIAY:

e Yimrattanabovorn, J., Iwasaki, K., Cheng, Z., and Sameshima, K.(2001). Utilization of
Kenaf and Charcoal in a Tertiary Treatment System for Domestic System. 4th Annual
Conference of The American Kenaf Society, November 15-17, Atlanta, USA, 150-157.

e Yimrattanabovorn, J., Iwasaki, K, Cheng, Zhou., Fujiwara, S., Ohtani, Y., and
Sameshima, K. (2002). Development of a Tertiary Treatment System for Domestic
Wastewater (I) "A combination System Composed of Charcoal, Kanuma soil and Kenaf".

Environ. Sci., 15(1), 49-57.

A-4



UAe.2

v v
v aa CY o

gu1m1 Yauaudugus, 9381 Busauuas way yaude Fanswates. (2549). Msvndniiieann

wnedemalulaggsun’ tngldnunguinuseivg. 915815 an. 33015 TR 9 adun 18.
Wil 66-78.
W1 BUTAUUIT wor WA Wegdssas (2550). nslddmueuiuduigedulumsm-hilssiau

Y

MsansasvaIuaiung atuinermansuasmelulad. 97 29 atufl 1375-1382.

938 Bufauuas, WS BuSauUIs uay Sasnes sana. (2552). N1sUSEIUNANIEAUNS
auam: nsdlAnwilasanseviun. MeUszrAivnsaunndouuiani psii 8. 25-27
fuaw 2552, anInendemaluladasuns. o.iles JmMInUATIIVEN. 26R5-10.
Daothaisong, A. and Yimrattanabovorn, J. (2009) . Nitrogen adsorption of shale for use
as media in constructed wetland. Environmental Engineering and Managsement
Journal. 8(5). 1073-1079.

Yimrattanabovorn, J. and Daothaisong, A (2009). Comparison of phosphorus utilization
shale, sand and gravel in constructed wetlands. In Proceeding Water & Industry 2009
Conference. 30 Nov- 2 Dec, 2009. Palmerston North, New Zealand, 1-7.

Nopkhuntod, S., Dararat, S. and Yimrattanabovorn, J. (2011). Remove reactive dyes
from textile wastewater by shale, In proceedings of The 12™ international conference
on environmental science and technology, Rhodes Island, Greece, 8-10 September,
2011, Ref No.344/31-12-10.

Manokhoon, P., Yossapol, C. and Yimrattanabovorn, J. (2011). Mass balance for
phosphorus removal in a subsurface flow constructed wetland using shale as a
substrate, In Proceedings of The 4"WA-Aspire Conference & Exhibition; Toward Sustainable
Water Supply and Recycling Systems, Tokyo, Japan, 2-6 October, 2011.

Sudsaen, S. and Yimrattanabovorn, J. (2011). Comparison of surface and subsurface
flow constructed wetlands for water reclamation of hybrid Catfish culture under high
hydraulic loading rates. International Journal of Civil Engineering and Building Materials.

1(2), 76-83.
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e Cumnan, S. and Yimrattanabovorn, J. (2012). The use of constructed wetland for azo
dye textile wastewater. International Journal of Civil Engineering and Building Materials.

2(4), 150-158.
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a

n’liﬁmﬂ’l/ﬂmqm: Ph.D. ( Civil & Environmental Engineering),
Muroran Institute of Technology, Japan, 2537
M.Eng. (Civil Engineering and Architecture),
Muroran Institute of Technology, Japan, 2534

an.u. @andnenssw), amumalulagnsyasnadnnummsaiansyds, 2529

Auvstaglu: 913G UTEIIUIIAINTTUAWINROU
drindyieanssumans wninerdemalulagasuns

dsgddnisvinen: 2552 - et seseSnisuddheuivig uvningnaemalulagasuns
2547 - 2552 FRIRUAENEUTINS dindyimanssumans
WIngRemaAluladgsun3
2548 - 2549 SneMsUNUIITa v IMINTINEREIMANS
dindyienssumans ninerdemalulagasuns
2544 - 2546 Srwimswmusiiianyivimnssdannden
diindvienssuaans unineaemalulagasuis
2542 - 2546 Shwnsunuiivinlassnsavnafnwkas e
91N Wy Inendumaluladasuni

2542 - 2554 599 WIENTIMAlUST unAngrdemaluladqsun3

2540 - 2541 Snmsunuivthany3vimnssudandon
dindvnimnssuemans uminerdemaluladgsund

2537 - 2538 Deputy Chief, Office of the World Agricultural &

Industrial Exhibition (WorldTech 95), Nakhon

Ratchasima, Thailand.

NAIIUIYINIT/NAIIUINY - Noise Control & Community Respond to Noise
- Environmental Town Planning

- Environmental Management System
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e

miﬁn‘wﬂ/ﬂmq@ : Usgugyken : Ph.D. (Design and Manufacturing Engineering),
Asian Institute of Technology, 2009
Useuln @ e, (Szuunsuds), innivenaewalulagnszaounan
SUYS, W.A. 2543
YIgy1es : 9A.u. (3mNssananig), uningtaemaluladgsuns,
W.A. 2541
duvsdagly : 8197156 UsENANUINIAINTINGAANNT

dindyienssumans univendemaluladgsund

Usedansvineu 2552-U290U  919158Us8 a3 IAINTTUQAAMNNT
dindyieanssumans uninenaewmaluladgsund
2544-2546  gudmaluladlanguas Tanunavd

NAITUNIYINTT /NBITUIY

e Jiraphon Srisertpol, Paphakorn Soonanon, Preecha Chapathong and
SoradaKhaengkarn (2010) “Verification of Measurement System for Shearography
Machine” , The 9 WSEAS International Conference on SYSSTEM SCIENCE and
SIMULATION in ENGINEERING (ICOSSSE’10), Iwate, Japan, October 4-6, 2010. pp.484-488.

e Jiraphon Srisertpol, Preecha Champathong and Paphakorn Soonanon ( 2010)
“Verification Quality of Measuring System for Shearography Machine” The Industrial
Engineering Network Conference 2010, 13-15 October 2010, UbonRatchathani, Thailand.

e UNIN3 gmuuﬁ, “’??ﬁ755&19/451JZF)50§7071J\771J Layer-Based Geometrical Reconstruction”,
N15UTEYUIVINTTVIBUWIAINTTUNAMNNT Uz 2552, 2.90UkAY
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e Soonanon, P., and Koomsap, P., “Towards Direct of Orthographic-views drawing into
a prototype”, Virtual and Physical Prototyping, Vol. 4, No. 2, 2009, pp. 75-90.

e Soonanon, P., and Koomsap, P., “Identifying Contour(s) for Layer-Based Geometrical
Reconstruction”, The 8" Asia Pacific Industrial Engineering and Management Systems
Conference (APIEMS), Taiwan, 2007

e Soonanon, P., and Koomsap, P., “New Approach for Geometrical Reconstruction from
Orthographic Views Drawings”, The 7" Asia Pacific Industrial Engineering and
Management Systems Conference (APIEMS), Thailand, 2006, pp. 963-969.
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Yo {YIwA1EnsIsd As. UIS A3

miﬁme}'}/ﬂm'g@ : Usggken : Ph.D (Industrial and Systems Engineering), Auburn
University, USA., 2552
Uyl : M. S. (Industrial and Systems Engineering), Auburn

University, USA., 2549
Uy 0 AU, (3ENNSINEREINNTT), ANINeNSENEnsAIEnS
INYNVAUIWIY, WA, 2540

dundedagtu : e1sduszdann v dmnTsuenainnig
dindynienssueans annInerdewalulagasuns

UsziAn1svineu 2548-2552 Graduate Research Assistant and Teaching Assistant,
AuburnUniversity, Auburn, AL

NAUNIIVING /NAUITY

e SirirukPavee& Jorge Valenzuela, Cournot Equilibrium considering Unit Outages and Fuel
Cost Uncertainty, The paper has been accepted to publish in IEEE journal paper.

e SirirukPavee& Jorge Valenzuela, Tolerance Approach to Sensitivity Analysis in
Stochastic Cournot Model, Preparing the manuscript.

e SirirukPavee& Jorge Valenzuela, Cournot Competition under Uncertainty in
Power Markets, INFORMS Annual Meeting 2008, October 12 — 15, 2008.

e SirirukPavee& Jorge Valenzuela, Modeling Competition and Uncertainty in
Power Markets, IIlE Annual Conference and Expo 2009, May 30 — June 3, 2009.
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