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(Mechanics of Material and Process Equiprnent Desien)
Usmngnissinisaislau 1

(Transport Phenomena |)

frmNamaEnilmnTanall 2

(Chemical Engineering Thermaodynarnics 1)
Uivinsanismiognng

(Mechanical Unit Operation)
UgiEnhds i dinaamsmioniang
(Mechanical Unit Operation | aboratory)
nraeuileglilgnuiivedn 22

(Prablem Based Learning )
Tondenlungiiviame -

(Language Elective Course)

EIPE

w2

WEne

(ussng UHUR-Aneaanpule )

3(3-0-6)

A30-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

S/} 10-3-1)

Alsex)
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91 3 AvannsAnui 1
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drngnraeinsaialoy 2

Litansport Fnenomena il

U IR TN ENIeaIA N T T

(Chemical Cnginesring Unit Operation)
UuEnsludoufdinsamesninanidianiiag
(Chemical Engineering Unit Operation Laboratory)
Fnnssufiteumiiuasmsaanuuueda fniainad
(Chernical Reaction Enginesring and Reactor Desian)
WA TLAENTAIUANNTIUIUMT

(Process Dynamics and Control)
mssouslagldtywuiiuwda 3»

(Problern Based Learning 1)
Jrwdanlumnsidnuiial 2

(General Eclucation Elective Course 2)
Fuadanlunuei@nwniall 3

{General Educalion Elective Course 33

ERREY

(S/U)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

B2

Ale-w-x)

19(0x-2-x)
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arnlasadulunsuiiEnnanand

(sefety in Chemical Operations)
nspanuUU LI s N suai
(Chemical Engineering Plant Design)
TasslfuRnsirmnssuwed

(Chemical Enginesring Laboratory Project)
TAT99MNTOENUUUMITIAINTIUAL
(Chemical Engineering Design Project)
Frndenlunarieriveeanitasadnmans
{Science and Mathematics Elective Course)
Svndanlumneindaw il 4

(Genearal Foducation Elective Course 4)

EREY

1A 2

wigiin
(U3TEnE-URUE-AnesaEa L)

A(3-()-6)

3(3-0-6)

3(0-9-3)

Alxen)

3ix-x-x)
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U9 4 aransAneTi 1

Fa7n widsiin
(u95ene IR Anwisnenuas)

lsHsAEn IayNMTUTEdiusemsifasuLal 3(3-0-6)

Cnermical Engineering Economics and Cost Estimation)

TAssaAnn e 1 10-3-1)

{Chemical Engineering Project 1)

Ay ndanwsiainsuail 3{x-x-x)

(Chermical Engineering Elective Course)

Jndanlunawivmyeemaniuasdinuaant 3x-x-x)

{Humanities and Social Science Elective course)

524 10(x-2-%)

iy = = =
Ui 4 nenIAansEIn 2

FaTu wiaefia
(ussene-UUR-Anwidenue)

lassrdmnssulail 2 : 3(0-9-3)

(Chemical Ensineering Project 1)

Jrudanmieiningiuai " A{xx-x)

(Chernical Engineering Elective Course)

e uaonLEs 3{x-%-x0)

{Free Elactive Course)

i nADLHT x5

(Free Elective Course)

37U 12{5¢=3=3)
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010323102 UftinsiAlawdifugwdwmivinnmag 1(0-3-1)

{(Physico-chemical Laboratory for Chemical Engineers)

Fetidunou o Ll

rinaannANERURIRElAAT N1IAIRIINRIILLY MIMIevEsIMaT s
wiRaEvtinveETs maneemuhlifhesas msmaarulvuaanugisi et @
auRareswoavallarla mymaunaei nswdFinuermdourssniaealud  mamEagy
uwazALnsEd e EAENUENIANAENOUTESENT

Experiments to study physico-chemical properties; density, melting point;
viscosity and conductivity; flash point and specific gravity determination, study of vapor-liquid

equilibriumn, chemical equilibrium, heating value, turbidity and water hardness, coagulation.

010323103  aflwmasddmivimnnail 33-0-6)

(Mathematics f{:.:r Chernical Engineers)

Fedadunau - 130203103 AWsAERTIAINTIY 3

Prerequisite ;. 1230203103 Engineering Mathematics 1l

MTIMTINUEENNTT  ATundanessTsuvaunisiaedndadn  arsdszuiandulds
nrrayiuiuaenInUIRusdadiay mannamasesEundieyiuiady  aisaanya
aunsisoyiuddon Medumsssndldnaufinaeslunsuiywidewunisiens e
AR ET

Numerical method for solving for root of equations, systermn of linear equations,
curve fitting and interpolation, numerical differentiation and integration, solulion of ordinary

and partial differential eqguations.
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010323104  nasaailanuazniseantuugingnilunssuiums 3(3-0-6)

(Mechanics of Material and Process Eguipment Desien)

Jerdadunoi - 010403067 afngandiningss

Prerecuisite @ 010403097 Encineering Statics

AUEHURABUEIIHILGY  MUETUATIAMLESATILATER IO TUAULASAT LA SR
metdussluwununu nsissanan rrududalasaududsuluaniy emadumelunousass
119 nElissasay leezunsuesdluuddalazusnidon arudunailazsnanyadled Ehesniw
VAGANABNASATIARIVANATETT  NEAIAENIE AMTERALUURY A mfsanAI Ry
Aeuanuazaudunsly ssennuuszuuissiuiiuumsaiuauiusereeiaais

wechanical properties of enginecring materials, stress and strain,  stresses due
to static and fatisue loads, stresses caused by torsion, shearing force and bending moment
diagrams, bending stresses and shear stresses caused by bending, stresses in thin cylinder and
spherical shell, deflection of beams, combined stresses and Mohr's circle of siresses, elastic
stability of columns, theories of failure; desien of pressure vessels under internal and external
pressu.re; supports for vessels, lug supports, leg supports, skirt supoorts and saddle supports,

desien of openings.

010323105  QAUIEEITLATWENUY 3(3-0-6)
(Material and Enerey Balance)
TyiaAunou ; 010323301 TMINTINATEUIUNTTLAL
Prerequisite : 0103222301  Chernical Process Engineering
asraEmITIRnseil MsnauaRAsEAR NG UYs s TR TeTnswa D
AEUAUMESAEE I NELATLIOLRENNTIRTEENTEUIUNI5A9 Tueutnereanssuiuniing
denssuedlneodendnnssauiaasuasndsaudiniuianyeed
Basic calculations for chemical engineers, material and energy balances of a
single unit and overall processes, problem solving and analysis of steady chemical processes

using a simultaneows materal and energy balances.
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010323106  Uswngmssisalou 1 3(3-0-6)
{(Transport Phenomena 1)
Fadunou ¢l
Prereguisite ; None

FLUE WA EIE Qi“ﬁ?‘. S RHATERTY

]

alva zuntimgawna Luwudy usswdzany
aunssadauamIREdeuR mTleTeiltlasasteieaue nisluavewadlanandalild
wndanisianislva  wquinistslouemnuiausaznsUzsandld  nsiwsssimadiamuseuly
vaadefiannenskezling  winfuguesntealousna msunsuasnTmATdusEAvEng
g

Properties of fluids, fluid statics, mass, momenturmn and energy balance
equations, equation of continuity and equation of change, dimensional analysis and similitude,
incompressiple flow, measurement technigques for Muid flow, modes of heat transfer and
application, analysis of steady state and lransient heat. conduction, fundamentals of mass

transfer, diffusion and diffusion coefficient.

010323107  auuwamaniamisned 1 3(3-0-6)

(Chemical Enginesring Thermaodynarmics [)

Fudadunou ; Tl

Frerequisite : Mone

ngdeiuilamainavmaniand N15RANIALAENEIIUYIITIUY NOANTTLVEIATS
iand aunsannzeasadlva msduadieufeudsannfiideued  nplefaemasgu
ywamanilasaulnitl  quemife@neeesns madszgndldenmmamanilussuveedlng

The first law of thermodynamics, mass and energy balance of the system,
behavior of pure compound, state eguation of fluid, calculation of heat due lo chemical
reactions, the second law of thermodynamics and entropy, residential properties of

compound, application of thermodynamics in fluid systermn.




5 MR

010323108  gwwamiandiminisnmi 2 3(3-0-8)
(Chernical Cngineering Thermodynamics 1)
FedsAunay : 010323107 suwwamaaiininssuadl 1
Frerequisite ; 010323107 Chemical Engineering Thermodynamics |
QuUMNEAEA TR UUVA s DAl ssn e AmauFvasvesuluszuy  EUAaYaY
Inpmelavazeannat  auaudiiviflvs  ansesaiegeuad AThER puaudienes s
wEsuudasvesaumaiuazioulnilunsonen  augavaclfise el sugavesignim nasm
AAsivassunalfiiton mslwssinsuountsuaadwana
Properties of mixtures, vapor — liguid equilibria, partial molar properties, ideal
solutions, Tugacity, excess properties, enthalpy and entropy changes of mixtures, chemical
equilibria analyses of mixture processes, phase eguilibria,  chemical equilibrium constant,

thermodynamics of fluid mixtures,

010523110  Usngniaisnglou 2 3(3-0-6)

(Transport Phenomena 1)

Fuaruiew: 010323106 Usingnisalawlea 1

Prereguisite : 010323106 Transport Phenomena |

seufiduzavin nsluarsstodnaduingurawneg Junssdunsnudnsus
ﬂ’ﬁ:jLﬁﬁwﬁﬂﬁw’1Fl:nu%’aumawa@l&-ﬁaz,m's'rlnFEsnnmaﬂLL1J1Jfluﬂ'u1;u“4ﬁuﬁﬁiﬁqgﬂmqm’m PTIN
rudanluvio nnsselousmdausewinaesigaia iestseuuiiinenatuasniennay
Fau maud$idaruiou aunsoyiusnisuns maunslullfden waswaield msunsfianmznad
warlsinedh nemelouseiufiussiufiiGead nswnauasAdulssdvanamina nmamealauy
WIRSEWIWIN A

Boundary layer theory, fluid flow around objects, pump and characteristic
curve, overall heat transfer coefficient, analysis of heat convection for laminar and turbulent
flows over various bodies and in tubes, two phases heat transfer involving conduction and
convection, analysis of heat radiation between surfaces, differential equations of mass
transfer, one- and multi-dimensional diffusion, steady- and unsteady-state molecular diffusion,
mass transfer with and without chemical reaction, convective mass transler, convective mass

transfer bebween phases,
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010323111  gUnsaiNITAUANNTIUILATT 3(3-0-6)

(Process Control Instrumentation)

FuteRuna : 080313005  §ldnS 1

Prerequisite : 010313005 Physics |

un3 aaiasfliatnlusunay ANTGSURINISETNIUDRE RN T IN 1 Buanuae 16
wazdadifin gunsainswlasdanuessnisTagnmgil anudy dnsinralwa sefurasaunal il
Aruiunie Ay asdlssnau gunsaldmiunsuaus ezl Tuddeuiildlunszurunis
QREVNTIY |.1f|ﬁﬁ'iﬂ1ﬁ"|‘iﬁéamia€1tﬂi€i

Characteristics, types and limils of measuring instruments used in chemical
process  industry; temperature, pressure, flow, level, pH, turbidity, and composition

transducers; actuators used in process industries; interfacing compaonents techniques,

010223201  eavasndulunslfiEnsniand 3(3-0-6)

(Salety in Chemical Operations)

Frdsruneu - Ll

Prerequisite ;. Mone

vEnaraanady dnensnasnstasiudeiunsefioaiatulunssunseEaas
@;E'fli‘l'l"a'ff'l'ﬁ'i:ui.ﬂg LLﬂﬁf!ﬂﬁj%ﬁﬁﬁﬂ.lﬁUﬂ ‘I'H"Lﬁ:,':l‘?.lfjﬂ F'I"I'jfﬂl.l.ﬂ?Tﬁ‘:"fhﬁflﬂl']ﬁLL‘]mﬁﬂ?.ll{ucﬁq-ﬂﬂ‘ﬁE.’:']‘I-"‘if]r.ibaﬂ
winAsUSIATIAERAY werSeinsuladulunageairnisy  nIBENIUUIEUUATINRY 113
Uszdiuemn@saasnisdansihiuiun e |

Safety principle, appearance and prevention of dangers in processes of
chemical industry and others, envircnmenl of industries, principles of safety management,

basic industrial psychology, design of pressure system, risk assessment, hazardous conditions.

010323301  FanTsunszuiuned 3(3-0-6)
{Chemical Process Engineering)
Furiafunau Ll
Prereguisite @ Monge
nsgvIumIRARn e ian Tl msieesidassduesinaruiunisineg Tu
HUIILVDINTEUIUNTNIEIAINTIIAT N52UUNTHEARERTURYII9REMNTIL WHUATNLARY

s
L

LI | L i =
nagvIunts walulagy [Flunszviunmsuds
Basic concepts of chemical process industry, preliminary analysis of chemical
angineering processes, manufacturing process, process diagram, technology of manufacturing

process.
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010323302  UfURnsamsmemang
(Mechanical Unit Operation)
FyrtsAunay : 010323105 AauaasuaEwas

Prereguisite : 010323105 Material and Frergy Balance

A9ATUINLAEBENLULIIBIH L AEITUNTSUIUAIAERNISNE NS IHATRUALLHE
weil vigBalediun  AEnied MEEATNALESNITARIUIA  nTIREuTsIMAIMEsTad nTuen
sunmpaninveslvalagardsussivamiigudnans wusind nsnsssvuios  MIRnaznBY
waznrinnutly ldleau lalaslalaay

Calculation and basic design of mechanical processes, fluid flow, fixed bed,
fluidized bed, filtration, size reduction and screening, mixing of liguids and solids; centrifugal
separation of particles from  fluid, centrifuge, centrifugal fillration, sedimentation; dust

colleclineg, oyclone, yvdrogyclone,

010323303 UATRn sl fiinmmawzmiianena 1(0-3-1)
{(Mechanical Unil Operalion Laboratory)
Judedunew : 010323302 UUARIIAWIZWIIENINNEG MIolseuTINAY
Prerequisite : 010323302  Mechanical Unit Operatian or co-study
msvmasnamarivadvalazands rsenaznay nianzlvazasrealea n0s
BEY  NITARYUIA NIRRT 1l‘.;"|ﬂg]f“r‘l‘.;'aﬁuLUfﬂ{j«%me'fgﬁmlwﬁtst_lrﬂ ATEASE9 ATTNTUREN 1T
eruanaa Tamdndl
Experiment on fluid and solid process, sedimentation, fluid flow measurement,
mixing, size reduction, size classification, fixed bed, fluidized bed, fitration, agaitation, pumyp,

rotary drum.

010323304  URURnsmnzmiaanisimnssuail 3(3-0-6)
(Chemical Engingering Unit Operation)
Jufadunou : 010323106  Ungmsalaialau 1
Prerequisite : 010323106  Transport Phenomena |

nsinukazasniuudismuvssdiifnsamembslunsyuiunanisausau

o
oo o 34

msmemaraiauludinunay miiondegiaaiouuasdu wdaauaniouanudoul e
AvsenrEn vavandu mpuwituazangal fugiiientasiunsislaumndou

Calculation and basic design ol heat transfer processes, heat transfer in the
mixing tank, production units, utility heating and cooling. types of heat exchangers,

crystallization, drying, and cooling lower, basic equipments related to heal transfer.
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010323305 YftEmsldvd§iRmmwiemhenaainTanall 1{0-3-1)
{Chemical Enginecring Unit Operation | aboratony)
Fwladunay - 010323104 UiiEmsennsiheynddmnyiuned winiteusnii
Prereguisite ;010323304 Chemical Engineering Unit Operation or co-study
BRI U URM AN BY whiedandauaruniou nmsaundis wias
suwiathanfou vevasfu Samumaufitinsiiameanuia
Experiment on heat transfer process, heat exchangers, drying, hot air dryers,

cooling tower, mixing and heating tank,

010323306  FenssuufAteusiiuagnissenuuueianfoaaiadl 3(3-0-6)

(Chernical Reaction Engineering and Reactor Design)

Judadunau - 010323107  gouwwarantisnasaadl 1

Prerequisite - 010323107 Chemical Engineering Thermaodynamics

ngdnsnsiinufizeuasiurmansduiug siipuazzUUIaRei ol
penwuulAissfnsaliduuunzuasnuusaiiome fideneniug narursdeyasasinieien
SasnianfAnu iz wisal fnsdnifnunpindivarlin UifFerTisiuduasnsaaniuuiaiod
Unseiaiidesudmivd §iieFisiug nsdelouna msuws wasufifewasiudafiion ms
sanuuuimpsUnadinnvialva uasuuuileda

Rate laws and stoichiometry, batch and confinucus  reactor  design,
mornogeneous reactions, reaction rate analysis, isothermal and non-isolhermal reactor desien,
heterogeneous reaction and reactor desien, mass transfer, diffusion and catalytic reaction,

desion of plug flow and recycling reactors,

010323308  wswgeaminazmsUssdivsmmsinniied 3(3-0-6)

(Chemical Engineering Economics and Cost Estimation)

Fyadudau « Tl

Prerequisite @ MNone

WrEEAARSIFINTIN MIBudayan1an Ty TLar U IRUTBgRE MATIULAL N3
'LI'ﬁa:;J"|m‘s"lﬂ'w’f'u'q'u‘n%Jdm%ﬁﬂfqﬂ:‘siﬂlmﬁms'.1‘-,1f“."|‘sm§m°ﬂ"—.amﬂ ATUsEuduaIuIIILa
alignaly A mlenshiadsesaeeiReUssnaunisiaiulalunsesnuuulssnums
amaATENITTIAT A7) R dansegaa pilunsdennszuauniaaiuasmssuluanavnss

Introduction to general economics, accounting data and finandal statements in
the chemical industry, cost estimation of chemical process equipment, estimation of capital
requirements and operating expenses, economic evaluation in chemical engineering plant

desien, economic evaluation for alternative seleclion and investrnent of chemical processes.
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010323309 nsesswuulsuunddmngsiail 3(3-0-6
(Chemical Fngineering Plant Design)
Jurdedunou ; 010323304 RN aEwIssEninInIsnad
Prereguisite : 010323304 Chemical Engineering Unit Operation
Fupaunreanaut s e dmnssnedl rseanuuuiifiansat mnsiumeiinuay
ysfumsegmaninugiu - nsfnsududsiuensalunssenwuuifnesdanuudiao i

WaUffsen nssuaunsuenans nssrtunswaniUdeusafounasssuuassadlon madananiy

ssiuauimzaneadiandldaaniuurialsauidanmisaaUiuds

Hicrarchical approach o conceptual desien of chemical procssses based on

gprocesses, heat exchanger network, and utility systern, optimization of desion parameters for

nevy and modified processes,

010323310 WRAIERILAENTIATUALNSILINATS 3(3-0-6)
(Process Dynamics and Control)
FumisAunau : 010323111 QUATRINTIATUANATS U
Prerequisite ;. 010323111  Process Control Instrumentation

LULI@2NTUILNTLALIRUUAIUAN  IWATIAMTMLUUTIRIaTnuBInILuIung

FUALFANT NITTIATIEVIESNTO DAL LI UUAILANTEINTEUIUATS LaﬁEl*im‘ﬁ.!*tta@'ﬁzmum*l_lﬂﬂLL‘-J‘-;:
Y mi-'maﬁauaﬁugﬂuwﬁﬁummﬁ AREG AV IR Tt

Process models and contrﬁ:[ sysiems, dynamic modeling of processes, design
and analysis of process control systermn, stability of control systems, frequency responses,

measurement, feedback control.

010323311 lassnudfudmainnssuadl 2(0-6-3)

(Chemical Engineering Laboratory Project)

Fwdedunou 1 010323110 Umiagniaekinelau 2

Prerequisite © 010323110 Transport Phenomsana |l

‘l??'lﬁﬂ‘l‘.i"'ﬁ]EQF‘IL’EU"v’T‘JJ']EJI‘Eﬁ']\‘-'l‘l.l.Lﬂ'uﬂEfj:uLﬁlQL&fﬁﬂ“ﬂﬁﬁﬂJl"ﬁL%mj‘iﬁF!?']'ﬂr"gljuajﬂi’?“l’lr’l‘?‘l.l
nssUrunTsLen WWpiuuineenTUssgndmnddnsU iR sawieireenannsiienasainnnud
Tandilymding1n Tandtlywidavszgnddugsdmiunszuunuendsznaulufae nandu
NIRRT MSENA Lasmsnssme

Students will work as a member of team on advanced practical problerms of
separafion processes o gain practical and transferable skills from implementing a solution for
the problem. The practical problems includes distillation, absorption, extraction and

evaporation.
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010323401 TR LAY ynnluwan 17 &) 10-3-1)
(Problem Based Learning 1)
Fyiarunay - L

"—"requuiﬁiLe D Mone
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SNE:
# au'u-;auwm*:mﬁnrﬁﬁu#j nlussdiv E“’ﬁﬁtl‘LﬂHJ‘l’lﬂf‘-".Eﬁf]'M'lﬁ 3 LarAYQNALARIEE11T0Y FIUANTIRaY
Tuwrmslunsudtigmdsnanuasaduayuliindnwlunauldfinisuansmufady wen I
armdsiuluddinnislunisuiliygwidingas dussdillgniaimundinuenishauwluiu fines
rrmntiudii nazinwensinans

Students wark in a small group on chemical engingering problems. Groups will
pe facilitated by academic advisors who will encourage group member o discuss and
exchange ideas on aggign problern. Students will have opportunity to practice tearmwaorking,

leadership and communication skills.

010323402 madeuiinelitywnduwdn 2+ (S 10-3-1)

(Problem Based Learning 1)

Faisdunaw ;L

Frerequisite : None

tndnwasgnimdunsguiang daheudaidlunisudlandtywmidimn: T51Adi
ﬁaq‘inm*lm‘;‘m“lmwurﬁ*m‘[u'.mmm"ra Geallumanisfineil 4 wasazgnguads mm'ﬁﬁgﬁ:muﬂmq%a
Truwrmalunsuddandinaruazaduanulidndnwlunguldfinuaniamufngiy waniURey
anudmduludsivnslumauAtiyguidings sussiildgnisimundneenainuduiiy dous
g wasiinuzmsdeans

Students work in a2 small eroup on chemical engineering problems. Groups will
be facilitated by academic advisors who will encourage group member to discuss and
exchange ideas on aggign problem. Students will have opportunity Lo practice tearmworking,

leadership and communication skills.
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010323403  madeuilealdlgnniundn 3* (S 1{0-3-1)
(Problem Based Learning 111}
Aanlsdunau ;L
Prerequisile @ None
teFawasgndmiungudng disiouheidunseilanddywmdmnsanalli
ABIY TG fugrilusedumadudtunansinud 5 uasssgnguadomaiidaiuaninas

Thuuamdumauitigndanduasadvsyuliindnelunguldfinsuananudndiu uanudou
rrrwdaiuludednislunsuitlgmdangts Suasnblvgnisimuinvenishenatiuiin dnwe
it wasimesznnsdenns

Students work in a small group on chernical engineering problems. Groups will
be facilitated by academic advisors who will encourage eroup member to discuss and
exchange ideas on ageign problem. Students will have opportunity to practice teamwarking,

leadership and communication skills.

010323405 laseanunisaanuuuynainngsumsl 3(0-9-3)

(Chemical Engineering Design Project)

Fyiadunieu Wil

Prerequisite 1 None

fdvwheudungquilonilgmusotemdmnennd ndueelfifunisguadie
srsdivinuii el lunshmunreesdesraseu Taslhdeidamnisihnuasgn
windlummdin nguezsavhaunamawdzauganduuaztssifiua i duldlimiansugaans
fusuradasny andusningaaulunduasienieuenandomraanssenuuludeeanden
ga9dIeUjURnTT waznguasraniausTsasdsnlunmutenssulleefafinnsuRanIEny
ruenanlaanda fudannday wasnsysanmsdenauasndany

Students work in design teams and undertake an open-ended project to design
a specified product or spedific engineering problem. Teams are supervised by project advisor
who assist in definition of the task(s) to be carried out, Three major parts of the project are: i)
teams prociuce mass and energy balances and a preliminary economic evaluation, i) every

tearmn member establishes the detailed desion of plant items, §i) team puts together the

complete desion and considers plant-wide process aspects.
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010323406  lasesndaInssuail 1 10-3-1)
(Chemical Enginesring Project 1)
Amerladunay - il

Prerequisite : Mone
#oa du o F & g s 8 ad o s
VLR SRS TR BN ViU 4 %

Arndiaaiunumesidmngauedl lnemsiugsussziueingneisdlunade wastindinm
afnsiimaiauetorualassnuativanysdnmgliuunazaatinnin e

it is required preparatory course for " year student to conduct a chemical
engineering project, which must be approved by the department staff. A project proposal and

completed report must be done within specified date.

010323007 Iasaimansaued 2 3(0-9-3)

(Chemical Enginecring Project II)

Fyadunau 1 010323406  Insanudmnsauedl 1

Prerequisite : 010323406  Chemical Engineering Project |

WA saismilasendmnasued 1 Tnotndnedasdmilasaruisodasmind
Awsllulrssedinnssnnd 1 Thedadunuingussaraadeany w¥aufauanauLayds
1FS'mﬂpﬂwuﬁaﬁhﬁa&uw‘;murm*‘lﬁﬂﬂﬁ%ﬂmﬁ’muﬂ

This is a continued course from Project 1. The project must be continued to
complete the original objectives. Students must give a final oral presentation and submit the

thesis within the specified time.

010323501 URtAmangmidlumaluleddeumds 3(3-0-6)

{Unit Operations in Fuel Technology)

JaToaAuneu - il

Prerequisite : Mone

oy andnvususademduesunsatamas meluladnszuaunsdmiuniamgs
B WamEwds dewdmwauras wasdoumdee ‘v'i‘u'.’éE_I‘lJE]'lT'ﬁfl’]‘jl‘hﬂ"li’ﬁlﬁ%%ﬂﬁfﬁﬁlﬁx‘l Wi
UftRnslumasindemdae wieufiinslummsdadamisie

Fuels: fuel characteristics and resources, process technologies for fuel
production; solid fuels, liquid fuels and gaseous fuels, unit operations in solid fuel production,

unit operations in liquid fuel production, unit operations in gaseous fuel production.
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010323502 RTAMTTIT T BN EN1S BEALULNTEUTUR TR 3Z-2-5)
{Model Based Technigue for Chemical Process Design)
Fuwiafunay - T

Prerequisite : Mone

puudasuradinaianitsaavd g Aldlunisasnuuussuunizuaunsly
qﬂa’lwn'ﬁ'i:umﬂLLﬂs%;'ﬂﬁ'nﬁﬂ‘é‘ji}i’ilﬁﬂ’J%‘aq Tsunswirglunsdiansuazeenuuunizuaunsai was
wmtiansimuLazuitlgwudiaesiunIiiane

Mathematical models in enginsering desien for chemical process and related
industries, computer program  for chemical process sirmulation and process  design,
development technigue for process simulation and problem solving, chemical engineering

case study.

010323503  MITYSAINTNSEUIUNTILaEI T aaNG LYy : 3(2-2-5)

(Process integration and Optimization)

Furtedunau - Ll

Prarequisile @ None

natdudnnraniddanssaluniseanuuunizuaunaadilviinasysannaansld
W TLasINRATsBENIERY MSATLLUSasTRdReEsfien ST aasLuUn T e
sruumsanudouimslusunsudislumsenAluedussuunsanuiou nedamsaauilusdusieg

Chemical enginearing concepls for process design with mass and energy
integration, mathematical model development for thermal process using process simulation
and optimization, optimization techniques.
010323504  AeanuuULElnaFATuEiaLas FEsafloneiandan 3(3-0-6)

(Eco-Design and Environmental Tools)

Jtsdunsu - il

Prerequisite : None

walulafiazoin n1sdssdiuiginiiiandaium m%uauﬂmﬁuﬁ FEUUNITIRNTS
Sanedon amndunedan msssnuuudsinmrsusia nrndeuazuilnaiidsiu fememsnsuiu
frudanedaud miusniaans sl

Cleaner lechnology, life cycle assessment, carbon footprint, environmental
managemant systems, eco-labelling, desien for environment, sustainable consumption and

production, future trends of environment issues for chemical engineering,
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010323505  nskvavanainnie 3(3-0-6)

(Multiphase Flows )

Fraduaay o Tl

Preraguisite : Mone

aomiPrasigatanTsane nlraruumasmnuiy mMdsEnuyigae
nralva nsnsranemnarasigaiantilva Sunsizersewiveynaiveasle aunisssanugens
Tuuduuasndny Funsieisswiteeunialazails Lassewieeunn ATEaNRULNITIMINSTY
duiussuumIauuuvaneignie mientewivnigmenta slgBnladiuatuunuindy Wgin
ndwnuuumdoy. msmemnsadieulussuuigdaladiun nsrudetsudsiza

Properties of dispersed phase flow, dilute versus dense, flow phase coupling,
size distribution, particle-fluid interaction, momentumn transfer, energy coupling, particle-
particle interaction, particle-wall interaction, multiphase flows and enginsering designs, gas-
solid separation, dense-phase fluidized beds, circulating fluidized beds, heat and mass transfer

in fluidization systems, pneumatic conveying of solids.

010323506  wWaenandniIlwamiaduan 5(3-0-6)

(Cornpulational Fluid Dynarmics)

Fdedunou il

Prereguisite @ NMone _

aumstdummanEninslva Ussinmuesaumaayiuvsaoiulsiudady ms
adands fidmuouwe wanuuElassie wallevesudndiunsasl matnvssudinaouund naila
fuAnstuieieneinsluanuuanuhuasdnd il wedeudsermiy Suliadaanadity wa
wanuuylsiiandwarituvsauiu medaliludiegy inasingidivemamanuarizuuanIud
waztgadlud SEnadmnd aslvauwuvdndlalaedglludioadiuus Fvesmdimaiunamaiau
aunalwlumeguanivluseadioud aunvesveines

Governing equations of fluid dynamics, classification of quasi-linear partial
differential equations, grid generation, boundary-fitted cocordinate, unstructured meshes, Lax-
Wendroflf technique, MacCormack’s technigue, relaxation technigue and application to low-
spead inviscid flow, pressure correction technigue, SIMPLE algorithm , numerical solutions by
means of an implict method and the pressure correction method, finite volume methods
(FVM) via finite difference methods, finite element melhod (FEM), Lagrange and Hermite
families and convergence critiria, vortex methods, compressible flows via finite element
methods, Taylor-Galerkin  methods, formulations of finite volume equations, Burgers’

equations.
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010323507  wwsosamenrlugramns sl sy nAld 3(3-0-6)
{Industrial Compressor and Process Applications)
Famlsdunay o L
Prerequisite @ None
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Compression melhod, thermodynamics of compressions, basic relationships,

turbocompressor, centrifugal comprassor, axial compressor, posilive displacernent compressor,

reciprocating compressor, rotary compressor, testing and application considerations.

010323508  Aarnssuiidsuananuiou 3(3-0-6)
(Thermal Power Engineering )
Fymiaduno « 1l
Frerequisite : Mone
*‘Ig%’ﬂ'ﬁr‘hé'qim?w Asmanuuunas Paiethuuurelisassiody mfiedas
qa!n:ﬁﬂﬁﬂw%‘:ﬁﬁaéﬂ ssuunialng szuvan sruumsédnieloth Ausnloth Yssiviaom

asvizuvlon ssuniieu mawlsuhdmdusiot whndauasndioduiildveuvaniufed
arda nldeu sseany Uhasine nssauses dadedurasntildo

_ Sleam power cycles, firetube boilers watertube, desion and construction of
boilers, beiler settings and  accessories, combustion system and  draft  systemn, steam
distribution, steamn  lraps, efficiency of steam systern, feedwater system, boiler water
treatrnent, thermal-ocil and hot  water systerns, in-service operaltions, inspections,

rnaintenances, repairs, regulations.

010323509  ANTTUNILUILNIESATILE DY 3(3-0-6)

(Thermal Frocess Engineering)

Fudefunow ;- il

Frereguisite : None

Sugumadeseradou nsosnuwuudr ey sumdpaAnUABuTEauLLY
aanuase wisaanBuusudauluusiesty winwanndsuanufounvuusiuren Sunle
SireduaEnTs i onesasman Sussaas nalnmsmiuniy aslieuleddudetenueuly
NSEUIUNTG

Heat transfer fundamentals, thermal desien of shell-and-tube heat exchanger,
double-tube heat exchaneer, plate heat exchanegers, liguid boiling and evaporators, reboilers,

mechanism of candensation, systerm as process heating medium.
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010323510 fISaDnLULLaL IS HRLINER SN 3(3-0-6)
(Desien Manufacturing and Product Development)
Feridunan Ll

Prerequisite ¢ Mone
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AEaumsEEs N1l smdniusiuagnsEuaunIseEn

Praduct development ideas and methods currently used in product realization
pracess, Lhe Integrated product and process design, product cost analysis, product functional

requirements, product concepts and  embodiments, material selection, manufacturing

010323512 13U iR INTEUIUNT 3(3.0-6)

(Process Intensification)

Fynledunay - Lid

Prereguisite : None _

mfmgnan vie iedlenasnmalialuly  Awdunsruiumsmadmnsiueil
inanuunauosnIsuruns Wueaaands Ufudsimsldndany vl dnssurumsidudinsdu
Sanedon uasdmnddy wnlfrsaluusaeiiddu wviniemuy, Enswnmslaylda
EUILATIATLARY Wia MEuadEen

The development of novel equipment or apparaluses and technigues for
chemical engineering process leads to compact, safe, energy-efficient, environment friendly
and sustainable processes. Pracess intensifying equipment, multifunctionat reactors such as

membrane reactor, hybrid separations, alternative energy sources
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010323513 *ffug TungBnsmmsiranased ssdiofangfinsrumslaa 3(3-0-6)
(Introduction to Rheology and Rheometry)
Fiedunou ;o Taidl
Frerequisile : None
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Frundamental of vectors and tensors analysis, standard flow for rheology,
material functions, rheological models and fluid mechanics description of rheology, analytical

salutions of flow of non-Newtonians fluids, basic rheometry,

010323516 wsesUfnameihnmeasaunsaldidymnamnedznim 3(3-0-6)

(Bioreactors and Bicsensors)

JurtaAunay o Tl

Prerequisite : None

nsruIuAIMIeEIn T Usingaisaiisladluszuuiiam nsainsuuudiaainad
AEruILMIeEIam Uszrmeasdaufnsol sruuntseiuazssuusmiui Yisavmadlulawueed
waEn IUTEEnalY

Biological processes, transport phenamena in biological systerns, modeling of
biotogical processes reactor t}rpé.‘;, immabilized systems and membrane systems, biosansor,

types and its application.

010323515 nagwddniumasugsio 3(3-0-6)

{(Funding Strategies for Startups)

Fetadunoy - Ll

Fraraguisite © Nones

aefUsEnaUMaENTEUIUNIT M ITEa G ugiia mylnTzinBauitiuumas
Guvu msiuamugine vdnd§URdmeaeuasmsgudmiulilunmiauenasnang s
nagnsuazgnsTBlunasaeseasnsaineuduiuilussssamageiivssBnB amiuginy
A

Substance and process of funding technotogy startups, comparative analysis of
various sources of capital, venture capital as a business, rarket practice and standards for
tarm sheel neotiation; strategy, lactics necessary to negotiate and build effective, long-term

relationships with investors.
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010323516  AngaanuuUULALFIUAUE U fnsalni 3(3-0-6)
{Chermical Reactor Design and Control)

Fnadunan : 010313306 Smnsmlfifdenaiiuaznissanuuueion/fjnsaladl

Braroguisite ; 010313306 Chemical Reaction Engineering and Reactor Diesizn

WANMSPBRAUTNTBAN MTBBNIUUSEUULERIL SnimiAlLuuaInIusa died nnsg
m1Jﬂ‘zJ'ixUULﬂ'lﬂg’jfﬂ‘afﬁmﬂLLuuﬁqﬂ'mﬁ"’eui’:m ﬂﬁmw];u|.W11J§jﬂ'§fﬂl,ﬂﬁl,l,mmz NS 2BNLULIZ UL
Ufnsshaiisuus asmuguszvuenlfsaliaiivuude msaruguianifjnsaliniedaimsly
AAAINNTT

Reactor basics, steady-state design of CSTR systems, control of C5TR systerns,
control of batch reactors, sleady-state design of tubular reaclor systems, control of tubular

reactor systems, control of special types of industrial reactors.

010323517  MSDINUUVLATAITUANVBNAY 3(3-0-6)

(Distillation Design and Control)

Gedaduniou - 010323300 UfTEnswnisviieneiaanssesl

Prerequisile : 010323304  Chemical Engineering Unit Operation

Aus@laLayrauna mMETsivendu midassendluanmeadl nswems
ﬂ‘émLm‘aﬁL“ﬂmsa«13rﬁqmmc-Lﬁwg?‘nami'uauwﬂrlﬁ"u svvuvanduiduseu  madunailaniendiie
ylpsaunsruay  maBsuanmsiasauanmeasiiduiuusaii s PILALMENEUT
Fudou wenduiuuilifBer mEmummenduiiinszua g seruaandulingdo

Vapor-liguid-equilibriurn, analysis of distillation columns, setling up a steady-
ctate simulation, distillation ecanomic cptimization, complex distillation systems, sleady-state
calculations for control structure selection, converting from  steady-state to  dynamic
simulation, control of more complex columns, reactive dislillation, control of sidestream

columns, control of petroleum [ractionators.
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010323518  nT@anLuUIEUURIUAL 3(3-0-6)
Control System Design)
Synfadunion : 010323310 war @Riuasn1IATUANNTELINNTT WislHaus iy
Prerequisile: 010323310 Process Dynamics and Control or Corequisite
minsruassenuuuisuutuga el dradinadnsadinen  mntasen
el nuesmaioneg Wl nmsonwuuirmunuuuuloundulasimus
aauidaiaandennud msmuaumasnszumEkuurated s mieuguuuudndaya
o
open-loop and closed-lcop stability analysis using root locus and frequency domain
technigues, desien of feedback controllers with time and frequency domain specifications,

control of multivariable processes sampled-data control theory.

010323548 AM991884NSsU LN 1IN EI NG SLLAil 3(1-4-8)
(Chernical Process Simulation)
Funldunau ;010323105 aasiadisuasnEau

Prerequisite : 010323105 Material and [nergy Balance

AruuuluuTasaseufuRng ATIEIRULLUUTIAIUBRIRUEINTELIUNG
Chermical process simulalion, modelling physical properlies, unit operation

maodelling, flowsheet modelling and simulation.

010323549  wdadanaiAinTamaln unsoanuuuLasn TN 3(3-0-6)
{Selected Topics in Chemical Engingering Design and Development)
Fandedunou - D
Prerequisite : Mone
Fondrsntaniimnssuaiifiddny uiauls fausiuaty mslomaluladlealy uae
duininselawinanisu fUaumsdmnssuailinuauaunIz LU ILasn 150Nk
Study in selected arsas or Lopics of chemical engineering process design and

process control technology.
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010323550 walulatiBauasngsae 32 (60

(Pulp and Paper Technology)
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Frereguisite 1 Noneg
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Auaulisidnduanativondule  malssdivenuweasaulumsedanseay nIEUILMIREALD
URENTEATH

Consumption and production of pulp and paper, sources of fiber for
papermaking, physical and chemical properties of fiber, evaluation of paper processing,

pulping process and paper manufaciure

010323551 wialladmsslodanssenw 3(3-0.6)
(Paper Recycling Techneology)
Fladunay o L]
Frareguisite @ MNane
AssUINMAUTIVT RN TRk elAuLAT sl fiRnsemenie e
windlunszurumaduletlads wivesnsvdneiin dnanwilunisadeanazameanduleslaba
Collection systems and sorting of recovered paper, unit operations and
equipment in recycled fiber processing, deinking chemistry, paparmaking potential recycled

fibaer

010323552  walulainmasdnuasnsania 3(3-0-6)

(Pulping and Bleaching Technology)

Jaladunau - i

Prerequisite @ None

mawieninnfvdmiunndnuaznsends Uifdeeiiuaznslnlunissisuazis
Wamds nanassliwezmahanainduandbailunmdauasnitanis

Preparation of raw materials for pulping and bleaching processes, chemical
reaction and mechanism in pulping and bleaching processes, by product and chemical

recovery in pulping and bleaching processes
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010323553  wannvsmsnamaninioudud iiang 33-0-6)

(Principle of Quanturm Mechanics for Engineer)

Fgrdadude ; 040113001 el mTuaEIn

Prerequisite : 040113001 Chemistry for Engineers

ganllnussnanieniaeudy deavmtuaswanlunamiaaiaisuiy ssnauaiy
lelnsiau Tnssasvnsosmoniifvadidnmsou mulanfuvoeeneuiidudon fussall nauljiuss
viaud luanatsoalsn will@eAnn sunsiionszwinlmana  wiaow wad a8 fusslelagau
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Origin of guantum mechanics, postulates and general principles of guanlum
mechanics, hydrogenic atoms, the structures of many-electron atoms, the spectra of complex
atoms, concepts of chemical bonds, valence bond theory, molecular orhitals, computational
chemistry, molecular interactions van  der wazls interactions and  hydrogen bonding,

rmalecules in motion

010323554  walulaiwofiuei 3(3-0-6)

(Potymer Technology)

Fordedunau o ludl

Frerequisite : None

winmsvamaiwad lanailuanavomadiued auantivameiiuns arilsznay
wowed narurumvameRmesliun mededn madmduuy nsh msdn netugUfaamuTau
AsEUINATIEN nIzvaumrTIaduls sl medwednduaildlvi uar nadenisusswoiiuei

introduction of polyrmer, molecular structure of polymer, polymer properties,
polymer compounding, polyrmer processing consisting of extrusion, injection molding, blow
molding, compression molding, thermoforming, rubber process, and fiber process, polymer

recycle and polymer waste management.
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010323555 ATSUIUNTIARATISUWDELIIDS HE0-6)
(Polymerization Process)
ey e 1 1azd
Awniaduney < L
Prerequisite ;. MNone
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WBSHULAYATH NTEUTUNNTENATIEINEALLSSLUULIINABY NYEUIUNSALATI EERERIMDTLUY
iy nsndawoduisilussdvanavingsy

Introduction  of polymerization, polymerization  processes, reactors  for
polymerization, batch polymerization process, solution polymerization process, SUSpETSIon

polymarization process, emulsion polymerization process, polymerization plants.

010323556  walulafaaaaaud 3(3-0-6)
(Colloid Technology)
Firadunay o Ll
FPrereguisite ; None

winnsuapeansnd wAnisuiadudea auelosuaslibefaiuamonnond avian
WIIGAET GEUUTEENIARLTIRMT nar UL TDIReanaed Iy Sdady wuiuans madnluea ns
frdmaatusonTmdamiin uasnszurunilunisdissianyn

Introduction of colloid, Interface phenomena, colloid stability and instability,
surfactant, surfactant  systern, colloid system processes foam, emulsion, suspension,

micellization, soil removing or deinking, and detergency processes.

a

010323557  Jamsznavuily 3(3-0-6)

(Nanocomposite Materials)

Funiadunoy - 1

Prereguisite - Mone

winmmpiamlsenay wasdaaliznauuily Jaqusznouneiiued nsdaninziiag
Usznovwily msuszgndldtanussnavulilusnanuas Tagawizd i massnluunininsines
uipnamasianlssnavuilu

introduction  of composites and nanocomposites, polymeric  composites,
nanocomposite synthesis, nanocomposites in application as adwvanced or special rmaterials,

product desien and innowvation of nanccomposites,




51 hEL

010223558 \wawdaniadan 3(3-0-6)
{Alternative Fuels)
AgrdaAunon o lud

Prerequisite © MNone
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uvandamdaadan wamdsumnadaniidaduisulonazmalulatnmzuunrmdn
Alternative fuels, alternative fuels production from fossil fuels, alternative fuels
production from selected renewable energy resources, and upcoming allernative fuels with

their production technologies.

010323559  IANTTUNG 3(3-0-6)

{Minerals Enginesring)

Fymidunou o ladd

Prereqguisite @ None

Ay UiEiATan ueuvastanetundd winwuasud wiswdmivgnamingiy
il weluladnssurunianan wsdfuRniamans

Significance, history and sources of inoreanic materials, mineral and ores,
mirerals for chemical industry, mineral processing technologies, unit operations in mineral
[Irocessing.
010323560  Srnssululasuasuniy 3(3-0-6)

{Micro - and Nano-Fngineering)

Frtadunay - Ll

Prereguisite 1 None

syuuynaimnamudmiumeluladszdululastazuily szuumeliviuagninasedu
Lilms wiluselulaiiilaen rsdesssuussdvlnlasuasunly auniueusasssuy waients
Usiiunasmaanuszuuaweivg seuvssdulilesuarulu meWruisasldfounalulatszdululag
wazuriu msldeuuilumelulad ssuvdiamenanrwsdssaulalag

Systerns eneineering for micro- and nanoscale technologies, micro-electro-
rmechanical systems, introduction to nanotechnology, modeling and simulation in micro- and
nano scale, systemns reliability, test and evaluation techniques from very-large-scale integration
(VLS to new developments in micro- and nanoscale technology (MNT), developing and
implementing robust micre- and nanoscale technology programs, applications of future

generations of nanctechnology, biomedical microsystems.
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010323561  ‘enneilugadimassuen 3(3-0-6)
(Chemical Enginesring in Pharmaceutical Industry)
FynisAunan ;- Ll
Prerequisite . None
Gl
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Chemical engineering in the pharmaceutical industry, role of chemical
engineering in pharrnaceutical process research and development, reaclion kinetics and
characterization, quality by design for analytical methods, drug products; process design and

development of praoduction pharmaceutical manufacturing,

010323562 #laladuasluanaaid 3(3-0-6)

(Zeolite and Molecular Sieve)

Fulefrunay - L

Frerequisile @ None
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Introduction of zeolite and rnGLe.cu‘iar sieve, lypes and structuras, synthesis and
preparation, properties (acid, base, and shape-selectivity), post-synthetic
treatrment/modification of the materials, characterization methods, their applications as
catalysts in refinery, synthetic fuel production, chemical synthesis, and as adsorbent in

adsorption/separation process, and in ather novel applications.
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010323563 nasalfise g 5(3-0-6)
(Heterogeneous Catalysis)
Jendefunou ¢ lalil

Prerequisite : None
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Ufifiserniintad (bulk catalysts) wazsilnsnedu (supporled catalysts) A5 IASIZNANETRID
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Principles of heterogensous catalysis, preparation of solid catalysts, bulk
catalysts and supported calalysts, characterizalion of the catalysls, energy-related calalysts,
srvironmental catalysts, deactivation, regeneration, developing of industrial sclid catalyst,

scale-up process

010323564  nszurumInlinadey 3(3-0-6)

(Petroleum Processing)

Fyisdunou. ; Tl

Prerequisite : MNone .

s iusnssurunisndunen sdasasianiisaden Tesuuvandlsandu
dhifu wthendurhuiurdn mhsnduiusssmenaznlignannma msndunonewdndusid
wrarnthiiuiiu nsiveduiishodnsiader nsuandadaedas iz windgdaladiun (FCC)
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crude oil and its processing, petroleum products and refinery configuration,
major units the atmospheric and vacuum crude distillation units, the distillation of the lignt
ends from crude oil, catalytic reforming, fluid catalytic cracking (FCC), distillate hydrocracking,
the technologies of mator fuel alkylation, catalytic olefin condensation, and iscmerization for
upgrading light naphtha and refinery light ends, refinery gas lreating processes, quality contral
of products in petroleurn refining, environmental control in petroleurn refining, green

petroleurn concept.
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010323565  Fanssuiall 3(3-0-6)
(Biochemical Engineering)
Jordsdunion Ll

Frerequisile : None

Tmnssifaall saumarmanizensvizd malaedlsussesunanrarivanndai
onade vilavassad mamsEsasaduazaaunamanivanead mswin Ussanmsesd fnsaluagnis
S,
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Biochernical engineering, enzymes; enzyme kinetics, enzyme immobilization
znd immehilized enzyme  kinetic, cell; cell lypes, cell cultivation and cell kinetics,

fermentation; reactor types and cell recycling, agitation and aeration, sterilization.

010323566  ATIUENATIEINTN 3(3-0-8)

(Bioseparation)

FumisAunou ; ladl

Prerequisite : None

IR NTFUNLRWNEE nausnaasiinmitliazanedt mensasuaems
m;m‘lﬁﬂa AvinsnaTTETats satRdisrenvaIRnsnouLastantBaulaoou nsatedie
wpdluabeens waluladlagunlans# walulatanusy

Bioseparation, disruption of microbial cell, separation of insoluble bioproduct;
filtration and centrifugation, separation of soluble bioproduct; liquid extraction, precipitation
and  ion-exchange, supercritical  extraction,  chromatography techhoLégy, mermbrane

technoloey.

010323567  eaudiueadverliniddviunuduinmivinnssunei 3(3-0-6)
{(Computer Software for Chemical Engineering Caloulations)
Fudsdunou ;- ludl
Prerequisite - Mone
nsldreuinwmedsasdiivuadodioriglunisiesiesd  Fuin usnma uas
Wity nasdnangsuail

Use of commercial software to analyze, compule, visualize and solve chemical

engineering problems,
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010323568  wiAluladngia 3(3-0-6)
(Frnergy Technology)
Fantladunau - Tl
Frerequisite : None
Fpandndirussavdindioy malulabidamdsaads ndwurudoy
madiansney kanssnunadasdauaanislivdanu
Energy usage and supply, fossil fuel technologies, renewable energy

allermnatives and environmental impacts.

010323569  nsAel i wassALandivng 3(3-0-6)

(Creative and Critical Thinking)

Jardadunou ;o Tudd

Prerequisite @ None

ASHMUALLER  TIRTERLIR  MsilSsudiounuain aiialaznmen@e
AL AU U2 AMLUUUEI BLALLUUEIA TN 0 EEFULLIRR mMEaTedaAauAulaLgs
nsldreasdunsawuanasdaas malnwesuudgu  msdmdeiieasn  naimunsi
arudiuldld msivmadssdndieudieu nmsdaddnnd memeruundefovansdizn m3
ABUNEEIWE NIV arstnenanudndialdludnvasiihy mslissmalaananliauiou my
ﬁﬂ;?iauhu.%qm'&]ma

Clarifying ideas; analyzing ideas, comparing and contrasting, classification,
determining parts-whole relationships, sequencing analyzing areurnents, detailing reasons and
conclusions, uncovering assumptions; creative thinking, generaling possibilities, creating
metaphors; critical  thinking, determining the reliability of sources, causal explanation,

rediction, seneralization, reasaning by analogy, deduction: conditional reasoning,
g : g Ly 2y

010323580  wdndanmaimnssuwdauwalulasllandaueaslnaed 3(3-0-6)
(Selected Topics in Chemical Engineering Petroleum and Petrochemical
Technology)
Fladunou - Tl
Prerequisite : None
Aandndavnimnssuniliddy disuls davuiuads nsldnaluladlylg uas
Wuhiisglamdsemaufiinundansaeiifumalulaitsndonuaslinnad
Study in selected areas or topics of chemical engineering petroleum and

petrochemical technology.
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010323581  Wdadanmaimnisuaiidiumaluladiag 3(3-0-6)
{selected Topics in Chamical Enszineering Material Technology)
Fuiadunou - Ll

Frerequisite : None
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Study in selected areas or topics of chemical enginesring material technology.

010323582 semdsnmdianimeiiumeluladndinuuasiannsay 3(3-0-6)

(Selected Topics in Chemical Engineering Energy and Environment Technology)

Jurladunay ;T

Prerequisite - Mone

Fandashdamadmnssueiiiddy vl deaiuadiy arsldmelulailnie uas
Wuiivsslewdsons i rumamnrueiiiumalulaBudunasdanaday

Sludy in selected areas or topics of chemical engineering energy and

environment technology.

010323583 Wriafonmedmnsruaddumalulainsoenuuulasamununsuiums - 3(3-0.6)
(Selected Topics in Chemical Enginesring Process Desien and Process Control
Technology)
Twisdunay o T
Frercguisite © None
Bandavhdomadmnsauaiiiddy viaula fanuiusds maldmalulailnig was
wiiiissloviiems Hildaumainnsuneiifinumununssuiumswag misanuuy
Study in selected areas or topics of chemical engineering process desion and

process control technology.
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010323590  mavmnnogedEulazgnang sl uudgy 3(3-0-6)
{(Sustainable Development and Industry)
Fdeduniou : Taidl

Prerequisite - None

mvsfameuefelu vinfuntsfeuuou v siiuiedanusaannssy
wirluladuuudstiy nsanwuunssurumasuudsiy wiadioiessidueuddu nmsUssdivaes
Fnnagsonhariuou nagnddwmivauddurosadng nedssgndldnasnddwiuenudeiiuras
DIANT

Introduction Lo sustainable development, sustainability issues in different
incustrial supply chains, sustainable technologies, sustainable process design, sustainability
assessment tools, life ovele assessment and carbon footpring, stratecies for corporate

sustainability, applicalion of corporale sustainability strategies.

010323591  nsudwsaRm sl fuiingg 3(3-0-6)

(Operations Manasement)

Fndeduneu ¢ il

Prarequisite : Nonea )

nMsuEsnsiamsdalitinig maudedy nagndnasnisfiadssdviainnsada as
VTNV TN TRLAZ A TIATURY f:fu;g*mﬂ'rm%miaaﬁaEﬂLLaaﬂﬁudI@iaﬂWﬂJ NITUSHITARIAUAT N3
THLHUNIERLETANTAINTEHER sasAiaadeontsuTesuiug nedewuudy Tmey maden
Urgauuuysanns Wusiu

Introduction  to  operations management, competitiveness, strategy  and
productivity, management of guality and guality control, introduction to logistics and supply
chain managament, inventory managzment, planning and scheduling, other rmanasement

tools lean manufacturing, kaisen, TRM, etc.
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010323592 andsnguientidng 1 3(3-0-6)
(Eneglish for Academic Purposes )
JanisAunau ;i
Frerequisite @ None
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31984

Skills required to succeed on academic courses, the development of skills

required for academic study in English listening to lectures, note-taking, serinar skills,

presentation skills and academic reading, writing and referencing,

010323593  mwidangufienisfinu 2 3(3-0-6)

lil:ng»Lish for Academic Purposes )

Fyrlafuriay © avedngediemsdng 1

Prerequisite : English for Acadermic Purposes |

Fnwzrunndnguitonsldnwlunsdouessszaunadnuda Tasswiond
sudfumsdinguiiomsdne ddsusrldiuuinusiugudunysinguiasiiudwmiunsiom
Tneldniendinge vinwenisiaanaad Anwsnrsealis vinvenisduuun dnvsnsdiEuany ines
AN MRTHULAENTE984

Students will improve skills required to succeed on academic courses. This
module focuses on academic Enelish, Students will focus on the development of skills

required for academic study in English listening to lectures, note-taking, seminar skills,

presentation skills and academic reading, wiiting and referendine.
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010323594  mstilsumwidsnguiion iinem 3(3-0-6)
(Acadernic Enelish Writing)
Frviadunow o Ll
Frereguisite © Moneg

dnwentafouidaeg aefasmiuednlaongs
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Writing skill clear, erammatically accurate and well-organised academic Enelish.
tanguage used to express the main communicative functions used at all levels of academic
discourse: defining, comparing, describing cause and effecl. Fxamples of different types of
texts and the language series of wiiting tasks, both individually and co-operatively in eroups.
010323595 swndanguiilegsfnuaznisdamsidaon T 3(3-0-6)

(Frglish for Engineering Business and Management)

Fdsdunay - laid

Prerequisite @ Mane

mildnrmdmngeanalivssemadugsinuaemsinnisthuiangsy Saslssney
e seusadsiivssiniaw wedavnanaeain maaisuaitiasdui nsedeiia g
e

A wide range of managerial topics within the sphere of engineering business
and management using Fnelish languasge. Effective presentation, marketing technigues, brand

rmanagement, team building and conducting mestings,
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010403096 msllsuiasuanuiLa e 3(2-7-5

P

(Computer Programming)

Foiaeunay - kil

Frereguisite @ Nane
4 o a ) &

wAnTu Ry ueasaseinest drudiznavlunsiieursimaniineed
amduiuiidsnisinwressiawiuaseaduainislssnanatagaunuu Sianmiatind wdnnas
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Cormputer concepts, computer components, hardware and software interaction,
EDP  concepts, program  desion and  development  methodeology,  high-level  languzee

programming, computer based problem-solving.,

010403097  adnamiasdianssy 3(3-0-6)
(Engineering Statics)
Juriadunou : 040203111 adlaarERTiangie 1
040313005 FAnd 1
Frerequisite ;. 040203111 Enginesring Mathernalics |
040313005 Physics |
ﬂ’ﬁﬁﬁL;uﬁ'ﬂ'ﬂaJ:‘Z:Lﬁ'EJ’JfT‘LJﬂaﬁﬁﬁm‘E"Eﬁ"ﬂﬁw dnnwnaznganiuasinglunt
afmumandimngay ssUTLesHEinduDILIEeT finssrdatg N9TILeT L NLSINTALAAYDILTS
meirTzElasaaieediedne geaudnanuazgadudirsnsing windeeniu lasweiadomg
Iﬂ.luJuﬁﬂ?WHLgﬂﬂﬂaﬁ‘ﬁHﬁ JrialpurazenuEies
Classification of engineering mechanic, state and behavior of body in
enginesring statics, systermn and resultant of forces acting to body, resultant and resolution of
forces: equilibrium, analysis of simple structures, centroid and center of gravity of body,

friction force, truss stcture, moment of inertial of an ares, virtual work and stability,
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010403098 Eeieings 33-0-6
Engineering Materials)
Fadedunou o Ll

Prereguisite 1 MNane
T
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Study of retationship between structures, properties, production processes and
applications of main groups of engineering materials ie. metals, polymers, ceramics and
composites, phase equilibriurn diagrams and their interpretation, mechanical properties and

materials degradation.

010403099  p1adzusudAng 3(2-2-5)

(Engineering Drawing)

Fydadurian ; Ll

Frerequisite @ MNone

Fofmunuazuiasgrunisid@auluy mslsuaiwiteiiana n1IaenImping
el MITsIUTe JUNSt wasduriagnaB rwaEEli nven e

Specifications and standards of drawings; orlhographic projection; mrthographic
drawing and pictorial drawings, dimensioning and tolerancing; seclions, auxiliary visws and
development; freehand sketches, detail and assembly drawings; basic computer-aided

drawing,

040113001  Adldmivining 3(3-0-6)

(Chemistry for Engineers)

Faledunau - lad

Preraguisite : None

aansuaznrrinmeivetrred ssnon Tuanawezleasy waasduiuslulfsewad
{aseaiaBiinnTpuatasnoy aulRnuansnses Wussad suidluena ufis veaman vosulde uas
ansazane annantan el sauwademiiad aunaadl ausansaua Al

Matters and scientific measurement, atoms molecules and ions, stoichiometry,
alectronic structure of the atoms, periodic properties, chemical bond, shape of moleculas, gas
liguid and solid, solutions thermochemistry, chemical kinetics, chemical equilibrium, acid-base

equilibrium, electrochemistry.




040113002  uUfuRanswedidmiudnans 1(0-3-1)
(Chernistry Laboratory for Enginesrs)
Tygfdunou s 080113001 wefldwiuiaan WinGausiuiuy

Prerequisite 1 040313001  Chemistry for Engineers or co-regisite
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All experiments are corresponded to the course of 040113001 Chernistry far

Engineers.

040203111 Addemdadiainssy 1 3(3-0-6)

(Enginesring Mathematics 1)

Fudsfunoy ¢ il

Prerequisite © None

SeAEaTIEY Afadel aunsBaiulaady fundevewinned dunsaay
spwrvlulFgiaili fie e aillas nrswioyiiusuaznisdufiinsailadudied ORI PIRIETEE
wazmsUsesndsluuudilidisun walnmsiufingg nduiinmieiuay Sufindebiniuuy

Analystic geometry, polar coordinales, parametric equaticns; vector algebra,
lines and planes in three dimensional space; limil, continuity, differentiation and integration of
real-valued functions of a real varizble and their applications, indeterminate forms, technigues

of integration, numerical inlegration; improper integrals.

040203112  sdlsenansiaingad 2 3(3-0-6)
(Enginearing Mathematics Il)
Aetiaunan © 080203111 AdeA @R IR 1

Prerequisite : 040203111  Engineering Mathematics |
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Mathermatical induction: sequence and series of real numbers, Taylor series
expansions of elementary funclions; Fourier series: matrices and determinants, systerms of
linear equations, eigenvalues and cigenvectors; surfaces in three-dimensional space; limit,
continuity, differentiation and integration of real-valued functions of several variables and

their applications.




090203211 AARMIARSIEINGTY 3 3(3.0-6)
(Engineering Mathematics 1}
TT0IRUNTY - 040203112 AdRFIARTIAINTI 2

Prerequisite : 040203112 Engineering Mathermalics il
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Vector-valued functions, space curves, derivatives and integrals of vector-
valued functions, eradient, curl and divergence, line integrals, surface integrals; introduction to
differential equations and their applications, linear differential eguations, Laplace transforms,

syatern of linear differential equations, solution in series.

040313005  Wdnd 1 3(3-0-6)

(Physics 1}

Fynsdunou Tl

Prerequisite © MNone

Leed namaninsadeud  nrnedsuiteuidunssuasdulds ngaaedaud
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qmmﬂaﬂ':ﬁw% AadnsATINTIULAENATNININ ﬁlmauﬂ’ﬁm’|-aﬂ’lﬂs‘rwrwﬂwmlﬁa N1SWE N8I
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Vector, Mechanics of motion, reclilinear and cunvilinear motion, Newton's law
af motion, croular motion, work, power, energy, momenium, moment of inertia, rolation
equations, torgue, angular mornentum, rolling, simple harrmonics motion, superpaosition of twio
simple harmenics, damped oscillation, forced Oscillation, types of waves, standing waves,
beats, intensily and sound level, Doppler effect, properties of matters, heat transfer, ideal gas
squation, laws of thermedynamics, heat engines and reverse engine, physical properties of
Auid, buovancy, Pascal’s law, pressure measurement eguation of conlinuity, Bernoulli's

equation, flow measurement.
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040313006  UHURMIHENS 1 1{0-2-1)
(Physics Laboratory 1)

JyvdaAunoy - 040313005 WHENA 1 vSDlSnUsILnNY

Prerequisite © 040313005 Physics | or co-reguisite
¥ w et e | Pt et s T
HiEmsnne  ALanmisoaassluasiuvaysiqelunsuTsgieTwie 040313005

fand 1

All experiments are corresponded to the course of 040313005 Physics |,

040313007 Wénd 2 3(3-0-6)

(Physics 1)

Fynladudeu : 040313005 F@NA 1

Prerequisite : 040313005  Physics |

ngwasgaauy autuldih ngvasnid dndlada avsladanein dnfivuses
aunuuimdn ngrasile e1nds nguomonud arauindn useaatsunt usandaulvinmiiaay
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Coulomb's law, eleciric fields, Gauss’s law, electric potential, dielectric
materials, Biot-Savant law, Amper:—:’f_s lawe, magnetic substance, Lorentz force, electromotive
force, inductance, alternating current and basic electronic dircuils, properties of waves,
reflection, refraction, interference, diffraction, geometrical optics, optical instruments, Black-
body radiation, photoelectric effect, Compton's scattering, x-rays, hydrogen atom, wave-

particle duality, structure of nucleus, radicactivity, nuclear reactions.

040313008  UfURmsHNEnd 2 1(0-2-1)
{Physics Labaratory 1)
Ftadunoy o 040313007 WEnd 2 v3oluuTuny
Prerequisite : 040313005 Physics Il or co-requisite

Utdnssnes  didowiaoandaaaraiuayunguilunisusseienedan 000313007
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All experiments are corresponded to the course of 000313007 Physics Il
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040423002  Bawrasouuaznisannsiosiy 3(%-0-6)
{Introduction to Fnvironment and Management)
Fmdsdunau ;L

Prereguisite - Mone
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Qur environment, basic concepts in environmental management, econemic
instruments for environmental management, standards and regulations in environmental
rmanagement, air quality and noise management, radicactive waste  management,
ervironmental  impacl  assessment,  environmental  ethics,  sustainable ervviranmaearnlal
managernent.
040503011  addamdvimnnasiningmans 3(3-0-6)

(Statistics for Frgineers and Scigntists)

Fnhdunoy - Ll

Praregquisile © None

fugrumaaiid wrslaawwuazar sy dudsduiladuanoiinsdu d
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USEUIUATLAZ ATV AR UANNAT UMD Mgt il mleTsinsonasttes
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Fundamentals of statistic, sample space and probability; sampling variables and
probability  Tunction; expectation  wvalues, deviations and wvariants; disconlinuous  and
continuous sampling variables, statistic induction: estimation and statistic experimentation al
hypothesis; variant analysis; fundamental regression and correlation analysis. Engineering and

scientific problem-solving using appropriate statistical software packages.
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040603002 szuumsuiweikasluTin Tl seyne 3(3-0-6)
(Computer System and Applications)
Aunladunau : Ll

Frereguisite : None
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Computer systermn, problem solving with computer, computer applications as a
problem-solving tool, computer technology in docurnent processing and data processing,

accessing to network systems and efficient electronic communications,

080203908  maimugmamEiRlunsiausasde 3(3-0-6)

(Quality of Life Development in Work and Socialization)

Fmladunaw ; Ll

Prereguisite : Mone

Wewnasansssusiesis nevarmemialumaiou needsanfiaeeade
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Contenl and Concept of moral and ethics, qualily of life developrment self and
social attitude development, self and social responsibilities, work-life balance rnanagement,
public mind, technigues in understanding people, wark analysis, training, communication in

arganization, personal financial management and effective work.

080303106  Idneiianiziiam ' 3(3-0-6)

(Psychology for Work)

Fyrdaunan - L]

Frarequisite : Mone

Feineniansine nigale asdndule pvaudligw anmdandduntsiia
AR GUETETIA sYTsauau amsil meededive wazrsdeasluiiviie

Psychology applied to work: motivation, decision-making, problem-solving,
conflicts at work, creative thinking, coordination, leadership, team buildineg  ana

communication at workplace,
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080303501  vawnmwusa 1(0-2-1)
(Baskethall)
Teradunay - ki

PFrerequisite : None

sedEunafsrunanaves madantay ag ndint mafantigunaifvenzay ns
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History of baskethall, techniques, rules, regulations, usage of proper equipment,
practice in basic skills and applying the skills to play games, good spertsmanship and

spactatar.

080303502  zaLadUDA 1(0-2-1)
(Volleyball)
Futhadunoy ;i
Frareguisite : Noneg
Ussifeesmisaaduea walianiay ng nint nadenldaunselfivensen n
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History of volleyball, techniques, rules, resulations, usage of proper equiprment,

- practice in basic skills and applying the skills to play games, gocd sportsmanship and

spectatar.

080303503  wumAiiudiu 1o-2-1)

{Radminton)

Tyiaduaay o b

Frerequisile @ Mone
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History of badminton, techniques, rules, regulations, usage of proper
equipment, practice in basic skills and applying the skills to play games, eood sportsmanship

and spectator,



080303500 Baa 1(0-2-1)
(Dancing)
Fyfadunay - el
Prerequisite ; MNone
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010323102 Uiitimsnalawiiugrudwiuimnaai 1(0-3-1)
(FPhysico-chemical Laboratory for Chemical Enginesrs)

010323103  mdesandidriuimnaail 3(3-0-6)
{Mathematics for Chemical Engineers)

010323104  naeamriiaauasnisaensuvalnsalunisuiung 3(3-0-6)
{Mechanics of Material and Process Equipment Design)

010323105  ARMIRETTUAZ AN 3(3-0-6)
(Material and Energy Balance)

010323106  Usingmsalmsatgloy 3(3-0-6)
(Transport Phenomena 1}

010323107 amwamawﬁmmmmﬁ 1 3(3-0-6)

{Chemical Enginesring Thermodynarmics |)
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010323108  aoWvasEadifmnssuall 2 3(3-0-6)
{Cherical Engineering Thermodynamics 1)

(10323110 downgnsalaisaialau 2 3(3-0-6)
(Transport Phenomena 1)

TR I 2(3-0-5)

wl i <-.=-.|:.-|.-5..-.. i e S

MIEI2111

v
o
alz)

(Process Conlrol Instrurmeniation)

vuIm 2 nEuAuidunsUszananeiaanssuadl
010323201 aywdasadulumsdfidnsmanil 3(3-0-6)

(Safely in Chemical Operations)
ol P

WHIA 3 NENALIATUATIEENLUUAENNTIAN TS

010323301 FRINTTUATEUIUMRAS 3(3-0-6)
(Chemnical Process Fnginsering)

010323302 Ufjdfinsewismiienisna 3(3-0-6)
(Mechanical Unit Operation)

010323303  Ufidmsluidsufiinmmamemheniana 1(0-3-1)
{Mechanical Unit Operation Laboratory)

010323304  UfUAnsewIsnaamIsinnTsung 3(3-0-6)
{Chermical Engineering Unit Operation)

010323305  dfiAnslwis U fusmaewisndiendsmnssnail 1(0-3-1)
{Chernical Engineering Unit Operation Laboratory)

010323306  Gminssfiieneiinasmisanuuueioaosiadl 3(3-0-6)
{Chemical Reaction Eneineering and Reaclor Desien)

010323308  Aswgmaniuasmmlizdiumamsimnisuadl 3(3-0-6)
{Chernical Engineering Ecanomics and Cost Estimation)

010323309  mseanwuulssnunadmnisumd] 3(3-0-6)
(Chemical Engineering Plant Design)

010323310  WarM A LA IATURLATELIUNTS 3(3-0-6)

(Procass Dynamics and Control)
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010323311  lassnedfuanisimnssuail 2(0-6-3)
{Chemical Engineering Laboratory Project)

010323401 msdauilealdlawuluman 1* (5/U)  1(0-3-1)
(Problem Bassd Learning 1)

010323402  maBauilagldlywaiuman 2* (S/U) 1(0-3-1)

(Froblem Based Learning II)

010323403  madeuilaaldUnyvulundn 3¢ (S/U)  1(0-3-1)
(Problem Based Learning IIl)

010323405  TA33N13NT1300NLUUN AN AT 3(0-9-3)
(Chernical Engineerine Design Project)

010323006  Tesswidrinssae 1 1(0-3-1)
(Chemical Engineering Project )

010323407 Tassendmnsamnd 2 3(0-9-3)
{Chemical Engineering Project II)

010323548 ANS99@04nS 80U Un S mIns saAs 3(1-4-A)

(Chemical Process Simulation)

w5 Fouden

ATFEENLUULAENTTHRILY

010323501  UftRnmamsniheluvaluladifomds 3(3-0-6)
{Unit Operations in Fuel Technology)

010323502  wallansiiasefioniseaniuunizurumsmaail 3(2-2-4)
(Madel Based Technigue for Chemical Process Desien)

010323503  AFYsIIATEIATEUIUNTILAEN T0awR luedu 3(2-2-4)
(Process Integration and Optimization)

010323504  mssenuUUENTnArTsgiauastrdsdiansdaand o 3(3-0-6)
{(Eco-Design and Environmental Tools)

010323505  mslvauuusaiedgnin 3(3-0-6)
(Multiphase Flows)

010323506  wamiandnnslwadadnrm 3(3-0-6)

(Computational Fluid Dynarics)
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010323510

010323512

010323513

010323514

010323515

010323516

010323517

010223518

010323548

0102235495
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wwipadnaimelugeanvnsuuaenUssgndld
(Industrial Compressor and Process Applications)
I TINAEITUIINA LAY

(Thermal Power Encineering)

I NTINNEELIuATS AT IS B

(Thermal Process Engineering)

M0 BNLUULAS NS WAL GRS st

(Design Manufacturing and Product Development)
A1sUsUUTauas AN IEUIUN TS

(Process Inlensification)
ﬁugquﬁﬁﬁﬁmfvrs"hammmﬂ%"aqﬂa’:-’ﬂ'm]ﬁn'ﬁmmihﬁﬁ
{Introduction to Rheology and Rheometry)
m%'aat‘ﬁrﬁaﬁwﬂq%qmmm:ﬂajJﬂiﬁjédﬁmﬁpmmﬁmm
(Bioreactors and Biosensors)
nagiA UM IELgIie

(Funding Strategies for Startups)
mssanliuwazATUANWIUnsaladl

(Chemical Reactar Design and Control)
ANSOBNLUUAUALMENEL

(Distillation Design and Control)
AIIENKUUTHUUAIUAL

{Control System Design)
mMIdasnszuIuM T ImNTIIAd

{Chemical Process Sirmulation)

WdiELAD IR INsSUAIRAUAIS I BNLUULAE NS Rl

uRD.2

3(3-0-6]

3(3-0-6)

3(3-0-6)

3(3-0-6)

3{3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(1-4-6)

3(3-0-6)

(Selected Topics in Chemical Engineering Design and Development)

Wilnawis e

010323550

010323551

wielulabiEauaznsznis
(Pulp and Paper Technology)
wialuladinsiluAanseans

(Paper Recycling Technoloay)

3(3-0-6)

3(3-0-6)
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010323553
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(10323555

010323556

010323557

010323558

010323559

010323560

010323561

Q103235562

010323563

010323564

010323565

010323566

010323567
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waluladnisuEauasvontts

(Pulping and Bleaching Technology)
WANAIINANARaRI AT UALE I Rng
(Principle of Quarmtum Machanics for Engineer)
vontulagindues

(Polymer Technoloey)

nazUIUNTIALAT ISR ALLed
(Polymerization Process)
winluladnaaaaed

(Colloid Technology)

Janusznauuniy

{(Nonocomposite Materials)
Bamdamadon

(Alternative Fuels)

FAINTTHNT

(Minerals Engineering)
Fannssululasuazuily

(Micro and Nano Enginsering)
FranTaeiilugnanunssugn

(Cherical Enginesring in Pharmaceutival Industry)
Floladiuazluanaanidvl

(Zeolite and Molecular Sieve)
AU G Tionug

(Hetergeneous Catalysis)
nazuumsellandey

(Petroleum Processing)

TranTsuiail

(Binchemical Engineering)
ATSENATIT AT

(Bioseparation)
AsufiuAsigaviiu s d g i i ng e

(Computer Software for Chemical Engineering)

HEg. 2

313-0-6)

3(3-0-6)

3(3-0-6}

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-8)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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010323569

10323580

010323581
010323582

010323583

010323590
010323591

010523592
010323593
010323594

010323595

saluladwdaany 3-0-6)
(Energy Technology)
ANSARLEIAS AT ALEEINNg 3 3-0-6)

(Creative and Critical Thinking)

B P = P Sl ] T m T ma Se et e ot I |
WETE) ARV AT Y T LILFIELR !.J:‘!-:ﬂ..'.c..-ﬁ:,_. el ,.-L-_-E.!.;.J:.Lﬁ..-.- Ll |3 o | P B8 BT 9 7

-
el and lel

{Selected Topics in Chemical Engineering Petroleum and Patrochemical

Technoloay)

Witaidanmadmnisuediinumelulaifan 3(3-0 -6)
(Selected Topics in Chemical Engineering Material Technology)
vidadandmnssuaisnumaluladndisnunazdunday 3(3-0-6)

(Selected Topics in Chemical Engineering Energy and Environment Technology)
Fdadenmyimnssuadfumelulainiseonuuuiasanuny 3(3-0-6)
ATEUIUNTS

{Selected Topics in Chemical Engineering Process Design and Process Control

Technology)

Arsianathedunasapamngsy 3(3-0-6)
(Sustainable Development and Industry)

MSUINIIRNI S URAng 3(3-0-6)
(Operation Management)

nenSanguiiansfne 1 3(3-0-6)
(English for Academic Purposes 1)

mwndsngeiionsinu 2 3(3-0-6)
(Enelish for Academic Purposes 2)

mslauntsndingwiianisfne 3(3-0-6)
(Academic Enalish Writing)

pdinguiiiagsiauasmsdanisdndmnasy 3(3-0-6)

{English for Engineering Business and Management)
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(Problern Based Learning 1)
010323402 madpuilaslilgmduvdn 2= (S/U)  1(0-3-1)
(Problem Based Learning II)
010323403  madeuilealglownlundn 3= (5/U)  1(0-3-1)
{(Froblem Based Learning III)
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WMEMORANDUM OF UNDERSTANDING

1y
r

s5it
i

between
Department of Chemical Engineering, Faculty of Engineering
King Mengkut's University of Technology North 8angkok, Thailand
arnd
School of Chemical Engineering and Analytical Science

The University of Manchester, United Kingdom

Departinent of Chemical Enginesring, Facully of Engincering, King Monghut's Unmersity of
Technology North Banghkok, 1518 Pibulsongkram Road, Bangsue, Bangkok 10800, Thailand,
further referred to as Ch.E-KMUTHNB

and

school of Chemical Engineering and Analytical Stienca, The University of Manchester, Oxford
Boad, Manchester, M13 9PL, United Kinpdorm, further referred to as CEAS

wish to establish programmes of exchange and collaboration in areas of mutusf interest,
Additionally, more detailed agreements will be netessary as specific cooperative projects are
developed, This Memorandum will serve a3 2 general frasmework for cooperatian betwsen
the bwo institutions and is Intended to facilitate the discussion of mare specific programmes
of collaboration. In particular, the two institutions agreed:

1. To invite authorized officials from the other institution to visit for the purpose of
becoming acquainted with the host institution’s programmes and operation, and
expanding the areas of conperation,

2. To establish programmes that will enable interested and gualified students ta
pursue pragrammes of study at each ather’s institution,

3. To make faculty, staff, and students aware of the acadermic programmes, research
institutes, and other education resources at the ather institution.

4, Toidentify other areas of possible interast and collsbaration.

1m



14z

The scope of actwities under this Memorandum shall be determined by the autharized
persons, taking into account such factors as: co mpatibility of proposals with the institutians’
missiens, existing and planned prograrmeme: and resource base. Ao the terms of the
actwities shall be mutually discussed and agreed upon onowriting and signed by hoth
institutions prior to the initiation of any particelar programme of activity,

Both instiiuticns understand that all financial agreements must be negotiated in advance of
any activities znd will depend on the availability of funds. This Memecrandum does not place
zny financial obligation on cither Institition. Any specific activities that result from this
Memorandum shail be subject to scparate legally binding agrecments and both parties
agres 10 negotiate these agreements in good faith,

The Memorandum shall go inta effect upon the date of signature by the represontatives of
the institietions and shall continue until such time as either institution fives written potice o
terminate the Memorandum. Termiration of 1he Memarandum shall FEGUIrE 3 minimum of
six-month advance notice and shall be withous penalty; otherwise this Memorandum will
remain in operation for & period of 5 years [subject to the awailability of funds). The
Memarandurn may be revised vpon the mustual consent of bath institutions,

Bath parties agree that this Memaerandum confers na legal oblizgation on either party. This
Memarandurm is written in English in 2 {twa) copies, both are zuthentic, At witness to their
consent ta this Memorandum the appropriate authorities herepnte provide their signatures.
Despite the stalemeants and obligations expressed herein, this Memarandum is a non-oinding
expression of the current intentions of the parties, and neither party will incur ror be Bound
to any legal obligations or expense hereunder to the other pacty until and unless definitive
agreements have been negotiated and spproved by the necessary management levels of
eath party and executed and deliverad by authorized representatives of bath parties.

iy

L

Professor Mike Sutcliffe Associated Professor Dr. Viboon Chunkag

Head of School

The School of Chemical Engineering and
Analytical Scisnce (CEAS)

The University of Manchesier

United Kingdom

Datex........_..}....%.'.//...

Dean of Facufty

Faculty of Engineering

King ddangkut’s Univarsity of Technology
Morth Ranghkok

Thailand

Date.......

b AL T



143 upn.2

AnuiAduminedemalulagnssaaund sz unsvio 1540/2557 504 LAARIALIENTIUNTS

WRILMANGRIANSTUAERsTSA 191 3vdamnssuall (Wuteii) (wangnsluy U w.a. 2558)




Ldg a2

AdnmrTinmammaluladvszeoumninsursis

i '*??f?:br e
502 uARSRNENTIIMSARMARASSmINS InRs Tarin
e dEIMINIRNAL (UWnreaR) — =~
(wingashal T e bads) ad 1578/cT b
e e T TR T

i g gt e

halsnsauiiuns AR MARERTIINS UM EaTuse s dsdaansndmnsanad
{uesE) (nanaas bl wa. edds) saumeisrimingnail ansdmnssemead dhlddeaudoudan
f;:'mmmﬁm;:'sgs:ﬁwETn:EHﬁ::ﬁ'uqmrﬁrm'r LA odes RaTTRNRIE AN UsALA Ny M 19
WA, bodide SO IIANY TSNS

aAsERe R IIINAS] se (@) WistsrmiydRmanndumeldaiinvssauni
wWisuAnwiln v bdto ﬁ'ﬂﬁuﬁzﬁujﬁi'ﬁuﬂﬂm‘ﬂﬂﬁ Lﬁuﬁmm'ﬁnmeﬁmwmz‘fngﬁﬁmﬂﬁnmﬂm
Utusia e Swns Tl e (wangribnl nakars) Woua

. HTIEARRI TS B3R wsdnd UBEEIUNTINN T

o, SENATARTISY B3 Sy AT N BSENI AN TR DD
dssa TR BARE ARTmNTIeeand aurimednnunsmac

o MRV A anEi suanipiod nvamsdnimsardnouan
Uszdey e ausimninmiasd pnnsiminey

< yosmamine sy arllusyss Mg esumsiwnnsinneuan
His e YRRl ArElnnsTatans uwr'}m_n{i}_rmniu,'aﬁws:;qa;;m;hamﬁ

& Brs i wne IR IAL AN Ian
5w 10ad wilroad duin

b, samAT e A5 ugnd dnonbizmads  ovsunmdvemuydnagunn
“NTInING

o, SDIMERTIISH B InsWR duyes AN TS

. TRWNARTINTIS ALATI WRONYY  ASSumG

&, THIRRTINIY 3.0y URIndana  aesunng

@, TAARIIRSE m."-s"r:ﬂ'.gﬁ viasinly E4iE WI5HNG

R {Efi'}{iﬂ"li.i?l'}'ﬁ]'l'ﬁ} "f'i'},'l"iﬁﬂ\.l’"lﬂ iﬁ:ﬂﬁﬁ}{ﬂ']ﬁ A3FUNG

s, GEIUAARTINTIO A5.ATUR WU v

man, SRATRTIDTIE Ay Auiund TIBUNG P

ma. w5 Ul Hadnired NSNS

s, TR Fuddiunt e



s GEIsmraTTe I R T
o, AY.AYIAT
sk, WRASHU

i st wd
i m wm 99

{GesmERersiying

W r.;:zﬁﬂif»?irha:rdf},ﬁﬂf

wWoldeaniy 58t e iis

unn.2

irlndioun  nssunauas WYY
disnaivy  assuaswesdiIs@yns
BEsTRMTNUN AN wazgd AT YN

FUET WA, e

YT
sasdareEinytes
ditAmsunueinsui

:*-'-P:".*.f..‘. THE A
[
Fires [ 5w
i 51w S
5]y an %‘\F‘:\i
| 5 re S
Gou Swilreere
.-_{-‘_ Ty R '.i.'-."}.;':-"*'i
!f.u:‘-)bfm- Aordmr Fahi Hareoas
.82
@ r\’/ s
//?; e
-




144 1an,?

T NUAAIBAMINS W I aE Y T e n T suLAd]

ANUNTIUISIFIURRAANERTIsA LTS amivdiminTsumans wa. 2553

1

vangaslFnTsuaan sUusia amiviensumg

aafrETRewinstuRdamansUssng Aouiimed uaznisiiass
(Applied Mathematics, Computer and Simulations)
asiruiiAeudoduiunamand

(Mechanics)
owfegiiiandsaiugnmmaniasnarmanioslya
(Thermal Sciences and Fluid Mechanics)
osdmasTiit I lasnaniinasvan

(Chemistry and Materials)
asdATsidendommisny

{Energy)

asdriAsdasiulihuaysidanseting
(Electricity and Electronics)

skl USSR syun

(Systern Management)
ssdruiiioniiomaiing quan uarduandon

(Biology Health and Environment)




147 uma.d

- 5 nsefuasAnmfed
Luaﬁﬂﬂﬁﬁhg r T e -
2 e e |
i aqﬁﬂ'ﬂmiﬁ'wﬁugmmﬁﬂ'aﬂﬁmﬂﬁ - l
010323301 | FmanTsunisuiunisied 3306 | x| x| x|x
(Chemical Process Engineering)
010323102 ﬂﬁﬁfﬁn’eﬁ!ﬁiﬂu-1ﬂf:iﬁdﬁ_’|uﬁ’|ﬁu“ﬁmrﬁmﬁ HO-3-1) | X | X | %X | X | X
{Physico-chermical Laboratory for Chemical
Ergineers) |
010323103 | Adinmamdmuamnnad 33060 | X *
{Mathematics for Chernical Enaineers) |
010323105 aﬂuﬁaﬁﬁuaswé’a’mu 3306 | X | |X|x]|x
{Material and Energy Balance)
010323106 ngnianiaelou ST 33060 | x| x| x| %] x
{Trarzport Phenomena 1) 3
010323107 | gruvmsenanidmniauag 1 3(3-0-6) | % X | X | X |
{Cherical Engineering Thermodynamics 1) _ =
010323108 Qium\.‘ﬁ-?:t’laﬁﬁmn?‘mmﬁ 2 ' 33-0-6) | X x| x[x
{Chemical Engineering Thermodynamics 11) |
010323110 Uzingnisalaniou 2 : 3(3-0-6) | x 'E EE
i Transpart Fhenomena 1)
010323111 | gunsalnismuRungEUILN TS 33-0-6) | X = X
(Frocess Control Instrumentation)




148

wwE.2

& 2
LHET‘T']F‘]'T'INE

AssruasAAuideii

1z el a | sl | v a

2. psdrLsauNIsUszgnAMIeIAInITIAL

DEI03Z3100

narandTEguasnTIsankuugUngaly
ATEUIUMT
{(Mechanics of Material and Process

Equipment Desian)

A3-0-5)

010323302

& .
1l JURRTHRAWIEWUTIN NG

{(Mechanical Unit Operation)

3(3-0-6)

010323303

UfiEnrstuivuidinmaanemhomang

(Mechanical Unit Operation Laboratory)

1H0-3-1}

010323304

Ui sawembendimnssiag

(Chernical Engineering Unit Operation)

3(3-0-8)

010323305

]

|

UftAnsldnfismsemeniaens
Aminssuail

{Chernical Enginsering Unit Operation

| Laboratory)

1(0-3-1]

010323306

FnssuUisuAuaEn1I0RNKUULRS A4
Ufjnsnlail
{Chemical Reaction Enginesring and

Reactor Desien)

33-06)

010323310

WEAIEASUAZATS FIFURUTEEUIUNTG

{Process Dynamics and Control)

3(3-0-5)

010323311

R e b - e
S "IuLI{]‘UFI R L R 1 e RN

(Chemical Engineering Laboratory Project)

2(0-5-3)

010323501

g — Ao
UiiEnmnawsmbohaneluladibomas

{Unit Operations in Fuel Technology)

33.0-6)

010323505

nkvavateinnie

(Multiphase Flows)

3(3-0-6)

010323508

WEHTARENTTLAALTIA I

(Computational Fluid Dynamics)

3(3-0-6)

010323507

| winsdaoneluananunssuiaens

Uszgoeld
(Industrial Compressor and Process

Applications)

3(3-0-6

| 010323508

FranssuiEuInA L Te

(Thermal Power Enginesring)

3{3-0-6)




144

assfiuasdnuided

uan?

Lﬁaﬁﬁﬂwmi |
T (5 R el 7
| 010323509 | Femnsunszuauniseisdon 33060 | X X X
' {Thermal Process Engineering)
010323513 *ﬁﬁ_ﬁjuﬂq,é"]ﬂ’aﬁuﬂﬁﬁéﬁauﬂ%mﬁﬁﬁ 3(3-0-6) | X =
wgAnITangla
(Introduction to Rheology and Rheometny)
010323550 | wellafifoussnsenns 3(3-0-6) I e =
| (Pulp and Paper Technology) |
010323551 | walulafims3ludaneam 3(3-0-6) | X
(Paper Recycline Technology) |
010323552 | waluladimaudnuazmsiands er e I |
(Pulping and Bleaching Technolagy)
010323553 | wannsvanasmsaianausudneininan: 3(3.0-6) X
{Principle of Quantum Mechanics for
Engineer) 1
010323551 | wirluladwadued ' 33-0-6) X |
(Polymer Technology)
010323556 | waluladnoaaced 33.06) | ® 2
| (Colloid Technology)
010323557 | Famusznauuily 3(3-0-6) 7
(Monzcomposite Materials)
010323558 | Wowdenmaden 33-0-6) it
| {Alternative Fuels)
010323559 | Arnmas g 33-0-6) X
(Minerals Engincering) r
010323560 | Sranssilulesuwasuily 3(3-0-6) X |
{Micrg - and Nano-Engincering) |r li
010323562 | laladuasluanaanddv 3(3-0-6) x| | .-
{Zeolite and Malecular Sieve) | | '
010323563 | mslsaliiizaFisiud 3(3-0.6) S X |
(Heteroeeneous Catalysis) I’ i
010323565 | FmINsTUT ALl 3(3-0-6) 5
(Biochemical Enginsaring)
i 010323566 | n1iuenatsdanTy 3(3-0-6) X | X |
(Bioseparation) l{ '




150

1an 2

Y i
LEEIRT 'TNE

: ar '3 e o
E’I‘édi‘tUE&ﬂF‘lﬂ‘T‘lNEﬂa‘ﬂ

s )

i

5

6

FAAN 2

010323567 |

AL maTERRL ST AT 33.0.8)
T TAAL
(Computer Software for Chernical

Engineening Calculations)

s |

X

DI03Z3568

walulagwdznu 2(3.0-6)

(Ensray Technology)




151

u@a. 2

ananaug

AsANUDIAAILS D

5l

7

3

A

S |

&

JES

3. IAANNFANUNITRBNUULLAENITIANT 559

010323201

msasislumsufifinsmiaai 3(3-0-6)

(Safety in Chemical Operations)

0103233508

asganuulssr Seanssuwnd 33080

{Chemical Engineering Plant Design)

X

x| x |

010323308

wswgAEn duaznUandusning 3(3-0-6)
INTILAL
{Chemical Engineering Econarmics and Cost

Estimation)

010323405

X

TassnumsaanLULAINITULAL 30-9-3)

(Chemical Engineering Desian Project)

010323406

010323407

Tassndainssuwmd 1 1(0-3-1)

{Chemical Engineering Project 1)

Tassrmfmnssmad 2 5{(-9-3)

(Chemical Engineering Project |I)

b8

|| 010223502

wadanisnasanionITennwuy 2{2-2-4)
|‘I3$1J‘JUH'TJLFIﬁ
(Madel Based Technique for Chemical

Proceass Design)

010323503

R R R e R R T fila H2-2-a} |

NS E UL

| (Process Integration and Optimization)

010323504

msenuuuiisiilarsusinasiAiada 3(3-0-5)
WEFauIAde

{Eco-Design and Envirenmental Tools)

010323510

AIsDanLUULES TR ER ST 3(3-0-6)
(Desien Manufacturing and Product

Development)

X

010323512

ARG R T EA T TR Pl g 3(3-0-6)

{Frocess Intensification)

010323514

wizssUinTam i mkazansakia 3(3-0-6)

AT IA

{Bioreactors and Biosensors)

010323515

nagnidmitnagsie 3(3-0-6)

(Funding Strategiss for Startups)

010323516

nsBanuUULaTAIURLA T fnTaiad 3(3-0-6)

(Chermical Reactor Design and Contral)




152 u@n, 2

Wﬂf‘fvaﬁﬁmmﬁ'ﬁaﬁ

z
WaNIAI1S —
: 2|3|a|s5|6|7

Lo+ ]

010323517 | M3ERNUUULASATUALYENG H30-6) | X no X

(Distillation Desien znd Contral)

010323518 | MEnankuUUTEUURTURY 33-0-6) | X XX #

Control System Design)

- R — |
Q10323548 | NISIEBNTEUIUNTIN 1A I T TIAN 3i-40-8) | X [ e %
I

(Chemical Precess Simulation)

010323589 | sadmdanmanssnaidumEasenuuy  3(3.0-6) | X :; ' X
waENIINAILI | |
(Selected Topics in Chemicat

Engineering Desien and Development)

010323555 | nasununsdaesnsinaings 33.0-6) X

{Polymerization Process)

010323561 | Fmansaedluanamnsguen 3(3-0-6) |

-
e
s
-

(Chermical Engineering in Pharrmaceutical |

industry)

010323564 | nizuiumansinaday #3-0-6) | ¥ el [ '
(Petroleum Processing)

010373580 | Waladanwiadmnsmeisrumalulad H306) | % x
Tendounarinnall
{selected Topics in Chemical Engineering

Petroleurmn and Petrochernical Technology)

010323581 | wdsdanmmademnrneaiimunealulaifan  33-06) | X X |
(Selected Topics in Chemical

Engineering Material Technology)

010323587 | Wrtedanvnaimnssumdatualulad A(3-0-8) | X *
WEULARA L IAA DL
(Zelected Topics in Chemical Engineering

Enerey and Frvironment Technoloayd |

010323583 | Waeladanmdiensnaaiifiunasnannuy 3030.8) | X i

ST IR AURMATEUTUNTS
{Selected Topics in Chemical

Enginearing Process Desien and Process

Contral Technology)

010323590 | msvimuisdadulayonETing Ty 3(3-0-6) | ¥

(Sustainable Development and Industry)

010323591 | mauAmsinniadlialjusng 3{3-0-6) P X

({Operation Management)




153 una.2

sztsvmmiverdsmalulainszasmndinszuasimie

19 nIAnesEA Ul Tudia WA beew
- i

dieldmsduiiunsiferiumsinussdulinadadin dulldenudeudosuasimizay
Aruauarsimunssdauaminedomaluladnssasundmszesmndmssuasinia 31870
nsAnEIzaUUT YU WA, el

91AEEI9AMAHILLT bl (0)  WswsssTygfuvinedumalulainazaauinga
WITUATWTE WA, bado  UsznauduuRanianiuvrivardamalulaingzasumnd s uanvila
Iu'i"*‘l‘:i"l’!t|‘iiﬁ“i1131ﬂ%:~fl‘f’ll bloddl Wil ke WOAINEY lodde Tarimmusssiisunmningiay
waluladnszaomndmszuasvile ddn msfinussduByadudin we beds T

9 o sefoviiGondt “sufsumiivedomehladvssomnndmssunsinie e

naAnETEAUlEug AR WA, beds”

o P
=oad e e

18 b DilzdeudiudndnnivhdnmssdulEyaiusasausilnmdnem secs Judu
T

o

visll WnAnsiidifnwadauinfinm sees Tildedovanniumalulainszaoundanss
upswile iy msfnwrzduliygidudn we beae wavetuAuilududulasoulan Ty
Funitazdianisdng

do o Wendasndovanidumeluladwzamndmazuaanie Tene neineseey
Voo we. bene uazatufiudlofiud -

ussetedidy sufau Ade viaussnardulaitnstoudsfuarnlussdlout Ildsediou

Lx

=l
TLLYIY

e

W0 & luszlsuil

“WnIvEa " wEATL  awvinsnaomaluladnsssaundwisuaiieile

“aENTUA” WA aEnTsuRuwTivadmmalulainszeounds-
WIzUAsLAD

‘Atz Anaadn” VINEER1T  Wmissudansdnelunmingnds

“ e WNEEIUT W nudsinausAnedeluisinende

“AuUA/Hdnens” wneerdt  asviviadsnnonisveinsAnandad
FuisgaunIsiansAnezaulSyanUnde
“Unfine” gl Bdiunsfne v inodessiu G uantudi
Aldtunafounduindnudouioouds
“AinvAsumisinmumdngns” vineemndn msamedanfAnGeunTumbeinuay
gaudumnIedrinalaseitaes

vangnsluaiviniu q suhanslasy




154 HAe.2

AsEAURzL UL IRalAT T UTLAY
H%"mf%:.y*;mﬁm;ﬁéfalﬂﬁmjﬂ (Ip) sraz
o @ dnfnwrenfifimuumunlfin  ads dedidy wesndouty 9 wnsnns
ends wioumivetdy Alidnvdaudsiussdeud
W0 o Tﬁaﬁﬂ'1‘;u'ﬁL‘l“_‘lug'{%'m-ﬂfﬂﬁm“lm::ﬁsnjﬁl,ms: sildnnelumsesnsafou Usznia wia
fdaftaufiRtiduluamssdout] nsditgmilumsitds wiensiam WieufiRmussidoui

Wasmsufitlugfisnnslunsiidedum

WUIAH @

A3 ULITARET

o o auodiuasnuaRvasjadaadniuingnm

() donduffaivayunisunerssszuausssiulneiiinszan newsdiunss vssyuata
u3avala

lo) dufanmifnundusiionfneil o viaUssmatlodasiulafuivedodioush whe

.

serudssmaledngiundn vieUssmatednsividwiugs mudinedsfuuslugsdarats i

(o) Hugffnranssngidl Fovies wismagnm wavSusesmminendutes iRy
ng sadey dedifurasddmommrinedlasniands

(@) LifFalunzbouniuifmdednfnsas s ine s ﬂﬁﬂﬁn1“&'uﬂ15ﬁﬂﬂﬂ%ﬁ¢§q€§~q f
I doila - .'

(@ Lidufinodadnvinnlsdimnuiidigalisngn  usdmauisasnuioain
fildnagilasUsyum

(o) bivlulsadiasendtsiouss Tsnintudtou Teitdeuianfion wiadled iy
guasIARamIANE

(@) ddunesewsadguniiziurnainsgamyuasrauien  Andiguavalddiesie q 7
WenfunsAneldnaensaznmiiang

(=) sondudieglulszmalneagagniasmungrne

() DugfAfinmaniiidu q enitsinedeimun

winlsinglunendvindasinssrmanifontes o (o) - o (« faladonilengiowihms
atimsaauAnEan 3?]Eﬁdf?ﬁﬂgﬂ%‘[‘dﬂW‘éﬁﬂiiﬁ'ﬁu%iﬁﬂﬂ%ﬁﬁﬂ q wazniagli s fuindnumuns
miTinendudauieoud uaslildAsuanuniwondilifuseedy [zgnoauanImaInay
dnAne g




,_.
L
n

una.2

98 & mssuidulndnm

dadnsinduindnmassasihumsasudndannufiuine dei s Teasdaig 9 9z
Ussmabimsuduam 9 W wdlunsdiffiumeaausndudunsdies  ausslombvaam
1M awTimedsenadndanypraiifaneniBarudiuniade o dadudnfrenitaeniandouae
wirineduild  dadnunfievenendudiinoassaiddownlagliseduliyan  wiedsanas
ﬁﬂmLﬁ'amEﬁaw1.[';aﬁm'hlfT«ﬂmEﬁmmﬁﬂﬁ%é‘mm'1ﬁuqfvmﬁﬂwﬁ*fm1.;ﬁaﬁ'ﬁ dail Thulumudatsdures
Hyseyilin et

fa « nsdrsRuiasntunsdouduingne

frumsaouAmdanvidsdmienuasiudiudniiraduiutndnw desissdudisssnion
msEne Aamsdauivisouasasssuiiouiy 9 sutu narfumivedelsemdliEnduns
uazdonimdngrunsdisyduniaumdng iy q dwiunitunadouduindnelutumadouioe
AuLean iy aazanUTITIM T EBU T Al UL U

o oo wwivendvamazeuiiliidisansfnwseduE g indalumeirmniies
imTinendhdmsaaiaiuliygludnaivmiiiintugusdeedstuld Iaaanw
Lﬁuﬁawaqamﬁﬂ';c‘;:uﬂ'1‘:1Jwf«:‘]“lﬂmxﬁﬁﬂﬁmﬁ*‘.Qﬁ’uu’a::mﬁfam{fﬁﬂ%ﬂﬁ*ia ufiugauliTudndnu
suieulalnglFnieiundu 4 L‘ﬂ‘ul?{fﬁ"muiﬂ'5'1'1."'.1‘lﬁ"ﬁ'1LLT:HEEEUEL?ﬂiﬁﬁﬂﬁﬂ‘ﬁTﬁuﬁﬂﬁﬁﬁ‘LéL‘IT'i",JLﬁEJ

18 ee msamslauszwimyineduvesis

hfinsaisamedsuSsussitauningdetinneigliie fovvelifinsiorun
yeazEualundngns  Fwglunanfiavesndinn  AusnssumsdsssanaeAnedeiasainisud
vassassanunsAnyuiiufoii Inefomnasininsanaui dil

(@) ':'mﬁﬁﬂﬁwﬁnﬁmﬁ’l‘ﬁuﬁ Alednaavluninendeluniansdasuasinsdawiudae
LVRHAR 7]

(o) Swinitaniumdaminedeiuinaey desddomiiivuideaiuls wisilidom
fm5mm_:ﬂaf;u"l:liﬁaﬂﬂi’laﬁaﬁuﬁmm518”1*?111141&%’;*1@%

(o) T ieinuazsansinswoseinidnAnuameadsudiuantundouwinedld
DudwmilwoimsUsediunams@nsmuvdngmsidndnemdsdnmag

(@) dnAnwidsaiufiuinveudamadouarissauniouiy 4 sufiaatuia
sy deittndnuluGouiuimun

(&) Unfnwidasamadaudnean it nfnnsmiaiseiramedou o uwineds




156 dnm.2

FUIAN 1o

SEUUNTIANEILASNTTRINE DB UEsY

43 @lo  STULAIGATED
(@) wwiivenduldszuunsdnwinuuyinia  ednsanwsiiawsaeniy & e
AsAnNEIURR A nan AR ULeENIANEANTYae Hesesnatnsfneilussazniadiussazoan

=l

lidoenn e @aw  warpnRlowMIANwIgRTawRINAANsAnelaedn & aafld 1

L
e .

szaznamsAne SN b ddaw  setdpdiialusdeuluurazreirainiudaluadeylunae
nEAnEIUN#A
(o) NIsAAWLIETNA
“gyinfin” wneis wheilduaninszansinetuurasseialaoisdnnneidd
n. swAnmanguiiildnasses wbeefvseliygwilifesnin ee $lwdania
msAneUnd WHALITY @ wwhe

9. ginmeljiisuimriniesnuisiginlasnuiivaeilinainianaag

Laitendy mo Talusrananiaaneung TEireniu e wianfa
A rstneulensinnndu Mdnaiiniteuni e dalusranansinmndng
A windu e wiehe
5. mwihianssuntsEeuidlenaitldFusevmnefidnanifenssedu q Lifesnd e
shlusamansinulng IRty @ wiaen
V8 @m NTEINZUIWEIU g
(&) Amuaiusasiansamsdsuluwdaznacaulidlullannlsermanasemiinendy
sntnfneliamadounuimun  Sndnsmgliianddhasy (hansmawazdansnia) Tumakey
ity
() tindnsdesamedouinidoumundngasdwalud
n. Smatumisiauastnfn sz fuRs LG Ee
. G lithnaefin Lm'L"fl1413?{1'?1'1Tqﬁ’131141ﬁ§r1f§m

A, SmTnendsnviua s s onn e laiduwde Anl

1 Aeiitmbaie wdldlieeduesiuy SnnnansSounienisindufinelaexld
s snnuantsEsuiemsinduiilivalaedld U wasdumbefindwifumsaundngss wilshlwiie
AnlUAnAsEAuAzLLLIRRY
() Tusamsdawalni dhdnwdasameiauisudaudadl

nIfus  dsnweininGalirmureimommneisn o lumamsdmmiy



157 LAD.2
7. naamsiiaudtnisuidvmesisaziv§on TwnoUfuARILLNmsIRSE Y
vangassauilGgnas  dnfnwnednfaedaulidnd & wmisefinueliiy b wihehn

finAnsineaamzaulismng » wihedn walifiu eg wiiein

=

. ﬂ‘éiﬁ’*ﬁ']u';lu‘m‘-i:lEJﬁﬂ'ﬂm‘ﬁ?j'].u'wﬁﬂgm‘sﬁﬁm’:wﬁ’lﬂ'}'wﬁﬁ'nﬁu&ﬂu‘fﬁ'ﬂ @ (o) 2. UnARW

sunsnamEBuE NI AT vuald

(&) namadouiieinedounndngms

nsdnfnu it uissamntouialumanisinenid e utiumsea S
anua AN wasThszRuAsnmanunmnely ee U Tudwsiudemensfneiiasiugs
fuanmnmsthindnwmuda o (@ wazliiuse 1:;1:1awﬁma%'ﬂmamuﬂ'rw*rz'a:u@g'T.u*f:ﬁEJmm
ISR

(@ lunmensdnwigaiau  dndnwesamadoulalifiy o wihfin

=

(w) tndnwiilamslaulassuiimevisUTyadnudurlisuisadssdiuranisluna
msfneitasmdou dosf iR
n. sumaisuwasataidndnu ﬁuﬁnmﬁmaiﬁiqaﬁw?-u,ﬁw%aﬂ%;gf.mﬂwuuf%s“fahjguqfﬂ
(In-progress)  sovinadvwagaibunslindiusanisdnglszdma  uddwunanindindnwle
N E&wﬂlniﬁ*mﬂ'mﬁﬁ'uaxﬁ*.zj"rﬁ'fi'uﬁﬂmﬁ'ﬁ'ﬁﬁdﬁlﬁﬂﬁuﬁmiﬁ%aﬂ%fgﬂpﬂwuéil’%h,iﬁﬂqm (In-
progress) AARATIEAUALLLULUTEINIA
v nstlsiussdnlassufimwE o UTyaiwusituiinnsiaralasauiivreyia
u%mapﬁwuﬁﬁ&lajguqﬂ (In-progress)  wavnedulibninslssiueauasaudanamidneiluang
AR LY
A nadamafodn@ouasunndvwnamangasusr  dnAnwdowemzdauinwaniy
Tassrusitaw alsugiwusluniansfnudnsinly wf‘iﬁ.ﬂ*‘lﬂqf}%uﬁﬂwd'maﬁ’u%eﬂﬁﬁﬂm
T ex MLy WAy wisnawiridu
(@) tnAnwdmesdoudesivlald  wnesssdfouiodindnGadiildnely o
e Tudwdiudamanisinn  msfesziuesimadslFRRuasmheAsuesiniiden
ol
() tiAnedamaioudadnlall windssmenodriulldneuldnigly eb §n
SududiudlnnensAnmdmsuntan e ng viemelu e Suask dudasfudnmansinem
dmiumansAnsngiou nadithdnweainGoudiatudwusdnam Wldsuinmm w
98 @& NI5LOUHaNITISYY
(@) Auaudivasdvedioulou
uwienasazayialEinadgulsuan sdauninmsdnmlussuunsfinsuenizuy

- - ar trof sm w1 1
AT TR ﬂcﬂﬁﬂqﬂﬁﬁﬂjﬁ)ﬂ Lﬁ‘ﬂ'ﬁﬁ%ﬂﬂ]ﬂmﬁﬂumﬂ ] 'Eﬂll‘l.!




i
i5y
)

ufa.2

n. fgapiivazamanifande o wisslauuminedomealulaiwsyeonndanss
wesiwile 31 nafnwsEAUYS I Tusin W bed
9. HTUMSASUARLE anm L eSS s wasiunadoufuindnmvag
URIMEIRES s U BaLAY
A eimihihuneadeulou Aaslinsnuuaramalsadiulidingy C Wi oo wis
Leuin
4 samaGsunnmsdneilussuuniendnguuanmnuasiszaunseionmsing
uaNIEUL uag/MEensAnwusefeasdiogliviu » 1 Suaniuiuanmemsinueessioied
vaiaulou WIefuaminevanlszaunaniiuvasumsssdy
9. Wiueyliiinnisulourednieunseyifnansinulueinduaiiouloy
(b)) nisAndunsvaiieulay
dninwilsrasdezoayiAms FouloumeivuasaansSoy e
n. wdsmudsdumegdsunasaiidndne nesdnismidne noly e Su T
nfunatnmsfinein seasasiumSewaioulon
U samIassuamnEanmluszuy 918 sslaunamaitay (Transcript)  ua
‘:wa::gﬁa-ﬂLﬁﬂ*ﬁﬁ%ﬁlﬁﬁﬂu”LLILLf’fﬁTﬁEﬂrr"iaa.m“n‘]"ul,ﬁz,l%’mei«mwsfr’q;mﬁm*ra’i’tfl;ﬁawm
A. wanguLanIniuasUsvaunsaiainn s @nenansE Uy tas/Sensineey
doendy dndnwullugihdshonuofinieie
(en) mafieulaunanisBoussnsnsrnelussuy
. miafsulauvenin@nudieefneluum ey
@, 'ﬁ’IE?J‘d'}Lﬁﬂiﬁl‘ﬂﬂ'3}1.32:1%i’ﬁE‘LIT;‘EJ‘Uﬁ%]ilﬁL“ﬁ%lﬁﬁ‘ﬁ']ﬂ%iﬂiﬁﬁ‘tnﬁmﬁﬂ wasinlFunm
wiiunislidesniimeivilundngssll
b, WA Emisuleuedr Ay @ Ty o vesuaumiasiasunaan
Viange
1. maisulaurenindoufiddsfinunluuanedeve assani oy
o. asdinmaglusniugaudnudusudlidosnd b nmamsEnsnnilnel)
dumensAineiianin fezwuueisasanlitosni b.eo
. *ﬁ3waﬁmﬁ.ﬁﬁwnWLLET?ﬁrmamwﬁ’uLﬁmﬁaUIﬁﬁm'1ﬁﬂtr’|°lumwr°§"nﬂ'tﬁa AL
Asuans@nenvesanudvidulownldidumisfnasailidonnta mo ol uazazAoilouun
Anwiluaerividiniuivasinimdd@nmeglusariuandneiudose v ilnddsiulng
IaduamumiursuananznIsun S Uses R Anaa
an. ‘.:i’1EI?J"ﬁ'l“?ll‘r.l@Lﬁ&lUI’e]uﬁEdﬂLﬁanﬂﬁﬁﬂ"ﬁfﬂ"t]'ﬂf‘!Ml&jﬁaElﬂ'.f'lE‘%"Iiﬂilg‘tlaﬁ‘ﬁ'lﬁﬁ“tf’rﬁﬂﬂ
Heulou




159 HEE.2

@ MAvIRsieRvsafolaumhsinasnssildlifunimiiaas iy
WUIETR ﬂmawa“'ﬂﬁmﬁ%‘uiau
il T.'ﬁﬂm&:ﬁmwé'm‘ﬂupg’fi'*mum’;mm‘n?'mﬁu sspznalilumsUssdiy uas
wismantilssdiulitndnemaulasdadin vl senarne Sneids
(s mndirulauATlasn s bmleina s AnsIUBn ST LY LasATEMSANG AL
dsunAudngnisdneluszuy
n. esiumsnsaauluseiviinadioulou TnaawsAnerSesnliiinsmedaay nee
EuAsIREE U s u I I d ey *Fﬁmi3Ls‘iumﬂuﬂuﬁﬂmaﬂﬁﬁﬂuf{ Tasfignsan

MnEag asanlszauniseiaualilssdy . suiansdssdivennadunieal

L
&4 omdd

1. matuiineanaiouldiuinnsldvdefsmuddnisdsadiudil annsvegau
WINTEM (Standardized tests) TiUuiin “CS” (Credits from Standardized test) 9 nn1svaaaud
Lilsnsnanuinmnsgiu (Non-Standardized test) Tiiufin “CE” (Credits from exam) n15@nwn/
mmuﬁ%@ﬁmwmElsnué"iu%ﬂ.ﬂﬁﬁmﬂ’u%ﬂnﬁﬂm (Evaluation of Non-sponsored training) lwiu#in
"CT" (Credits from training) 3anmaiauauiiuazaunany (Portfolio) ituiin “CP” (Credits from
parifolia)

A, WinausAngdudsinnenssumsdifsnaluseismie raus it Anwae
wirulounanisdawdugfiatsen wdnavenanisfimsandudissiuasuuulfansassunisused
ARz Anendslanudiugauy ]

1. AEnssunEEA IS sasiEnadeuleumanmsGou Tnglidiovlauds

Anvlaldiunivivll wesmansinsilisueygnlithindnenSeuagmuvdnansilaiun

VAL EULAD
2. madgulawmeds BiuwbeisldsumulifuaSsmils s uaurdteRns e
vangnsfisulay

(&) nisdussazvaIEANe
dnfimeildSueuElidsulon. awnsodnwililifussssnaomimomingss
nadllaumamnaanduimdlviduszeznainifneanasmtudiusnde
(o) mstfumbsfinuaznisAnuiussivasiuaioayay
WidumheinseirindeuloudumbefnasmnieWinsunsmingss udliiun
AR ERUAZ LR A Az ARy
() nIbilSamiesitay

unanwinieulaulifanslasuiesidey




L6 E

(=) A7g75Eiy
'f.:'ﬂﬁﬁmwﬁm'ﬁw'ﬁ::ﬁufi’m'mjgﬁam.:-'rzﬂaum.i'.]aﬁmu,a:*:'ﬁ*mﬁ1;ﬁLﬁ%"u5.11;ﬂ'ﬁt.ﬁ511flaumm
suillgvronmine iy

48 @o LAy

| .
= =l ™ Lh = Ay

(&) dnfnmdsdinandviulamnittesas oo Ittaliddvsasuuazanlyiviiu [Fal (in
Wasarranseu ) nsdnATTEAUAzIuada R eAnea eyl asas
(o) dndnwfavwaavivlalashiivpenuans  Wiaiwnluioty [Fel Gndsmnya

dau) nasfemsvAuaziuuedsl e feresiiuluiade

WUIRH e

nITIRNANTSANEILazan A dutTningn

19 @l TEUUNTIANENTS AN
(o) Wiimusmirssiurzuuuludydnualisnus waslunsadsssuasiuasliie e

manwsdlulausasa

ShIEG] WFL ATILNLE
A cite’ FER (Excellent)
B+ & Fn (Very Good)
B .o # (Good)
C+ b ADUd9 (Above Averave)
5 o, o el (Averaze)
D+ Gr.& Waunaly (Below Average)
D .0 @9u (Poor)
F o mf (Failure)
Fa o aniflasrnnanEauline LiGnSaeu

(Failed, Insufficient Attendance)
Fe 0 AMLBI R IRAD U

(Failed, Absent from Examination)

5] - nsianalassuiivivEaUSon-
ﬁwuﬁfﬂﬂ%am (In-progress)

A - Tiauysal (ncomplete)

5 - waly (Satisfactory)

L - linala (Unsatisfactory)

W = VONDU T NTHURSIT LA

{(Withdrawal)



161 LUAD.2

() Whinsdanantsfinulaieninmifine  ade waemsiimsaounatsmansinenss
Wil
(en) ’lﬁmu:mﬁmf‘m‘a'l,l’;xﬁmmxﬁ'mrtﬁaﬁﬂﬁrr,rma*ua&r‘rr;'?mmﬂ’rﬁﬁﬂ‘t-_%"-.'qﬂ;rrmﬂw-ﬁﬂ‘t-ﬁ
nedlmanud/gennemaludannuewiBvamsianansfinuuasinsaavesoanuwinedodie
aEPRERETTA T
() TnmgAnsdiunssamimoulumsianansdneiasutos o nanisdnsiuue
TutlszarRanSAnN Lﬁaﬁu;“.’-'muﬂfLLﬁﬂﬁ?ﬂ*«.3,;1Jﬁf@’ﬁwmﬂﬂw-s:-,if"qﬁﬂ.awa"lﬁ
18 @a  AESARAITEAUASILLIAEE
(o) Wigaumiefinfswivresrssfunsiuuiumeivudmaiuiweiy  wsdedmo
minein iy Winade b dwnishillaems Snlaiinfnedoudwiadeuw Whvihein
*uaﬁm":ﬁhlﬂﬁmﬁ”mﬂﬂﬂ%d
(o) iRmATzAUAzLLMeAnTY b Ussurm a1
n. AsEAUATIULeABUTE AN AN RerissduRzLLaEpSRa INHEN AN
waatnAnt lUwAaENIANTTANY
1. AsvAUATILuIANATEY  PoRTYRUAZIULIAET R InHAN S AN s e s nE N
rﬁ?«auﬁiL‘a;m’hﬁfw:ﬂwﬁqmﬂmiﬁﬂmﬁﬁﬁﬁaEmﬁhwﬁimm.nm
da ex mIadousfiriGou
(@) thdnwigounniiledvmilsdedeus Gt wiadanGouitlaivmiafinain
auiTRasEnIns AT
(o) sdnfnwdnanisGalureindnimels (c wia b.oo) sraredusilusiein
ﬁtﬂﬁ'ﬁﬁﬂlﬁ%‘ta1.;31’31'il'aﬂmﬂ'f]%.ﬂfi'ﬂum‘iaq‘ﬁmﬂﬁﬂf&ﬁ:ﬂfﬁau Tunmsfinenssdurztuuaddlshitniein
wazArssAuAzuuURliN TR ennat:
98 o MilEArsziuazIul | (Incomplete)

il

(@) A7SLAETTEE

e
i

vAzuu | aenseviildlunsdsalyil
n. dnfinsfinaGeuniunasilude b (o) wdbiliidasvluresedsmteiomunls
wztheraudey  legufiifigniiasnuds b (o) n.  uasALuA/fSnaonisivsanussneuaay
Lﬁu%iﬂUﬁ]'mmaﬁéﬁa%mwﬁ%ﬂﬁuL-:f:uaumiauﬁﬁLw'iwmfsﬁf1wwa@ﬁ’ﬂﬁfﬂ-}ﬂ@'ﬁummﬁmﬁ%ﬁm
= L
e
ar  of 0 L d 0 -] L] i L =y = b i 5
9. unAnwthessvivasy  Wusdlilizosodhaauluseivedonmunld Tae
UfjiRgndemade be (o) 4. uagléifvauiBaneuuiddnnans

e,

A dnfnwumapulemaduiiidy uavanui/ddnsmseus)



a2 upa. 2

€. UnAnymhouidudnnsznaunisnedslilanysed wasormsddaeuiiuauaslise

o =

wamsdne Biwdsasbinsuuy 1 (Wlsuysal) swfenfunanisfnwsesindnuduiamadon
Souseiaiy

(o) TnAnwdilddseduasLLy | (hizysnd) axdawdluudouuadiatdunely mo 3u
dunnivayifnan sdnuyssdinia dnnasuivunaudaindnwdlndadiesdunzum |
auysaboglinomadounBoumssiuasuus | (dawysal) Wu F (n) w3e U (swola) Taednlusii

10 lom A1sAnwlavlang

@ dnfmremedwuesi e rsd fmdisamstemAnS e uieinel e [Aucit]
nefileivmil dlegomingraitediumaeered Wlndd oy

(1) ‘&fﬂﬁﬂw‘ms?‘Iﬂa“ﬁ'wxﬁuﬁﬂu‘mﬁﬂwmmﬁwmé’mm:ﬂsﬁﬂaiﬁq‘tuﬁﬁ%’ﬂqﬂumﬂaﬁm
Goumestifouinladuiensladlivetneen  Auditl  wasdioamsTiuuiossan Buntaadiy
msfnlagianaluntevadldld  duwilunsdfthdnsiudoulonae i wassnems vty
’?mj"|ﬁﬁmuﬂ'lﬁ'iwﬁ'ﬂamﬂﬁﬁmﬁma

(o) nsvaaszilawdsGeulnelitane Winssiludadvuanaresnindindstoy  uas
tunthefmmaseiridnmlagldiiome  [Audit] samfumieinsesosy q Tunsfnduiumied
maEivnAnmamstiaue wrkidurmfhudnnumheinianiiamadoudolusazne
NSRRI

(@ madewinGeuduiimsinaldfumheind  BifnsSeuaasla e ducuing s

L B =

AU - lussilsumsinnlfilleamsddaouneiuidadiitindnsm i Gausonuiteasiina
Baupiunt ob warervsddasuuimanistou AU TunsdensuuumeBetuig

10 b mITWunan Y EnANY

anwdndnwil b Uszian Ae dnnvanwunficastnfnwanina g

(@) dndnwanmind Wiwd  dafinefiamedoudsuiiunmadousnsdatndnwfiaauls
Arszduastuaiabiinn b.oo .

(o) ndnsanineiast Wd dhdneiaavlderziuaruuuedosasiiy v.oo

unfinganmwingviosl dedUfummuinewinsiineien waddfamadoulalivy o u
< vewniwinslumaseudaly wissdlusasiitinvasnein dndnwamwinavios sy
anwinewinmideldiudseduasuuaioasanlisin v.oo

o om gruvdulivenindnm

matmuaguziulaanindnu WiisuondunudndusswisisinfsoUls i
swemvangnanamaliteinasiil

(@) aaulaldl o - me whein WAeuluindnwiuli o

5 1% i = v ad . ar  or L =
(e) @aulalsl me - ve wihafs Wisuiuindnew s o




163 A2

() A8Ulald be - mole whefn Iifeuduinfnududs o
(@) #aulald eom - sms viadn Tidsudluindnwiuils «
(@) aoulald oo misisaull  ThFsufuinanuduis
48 g 'sxamaﬂm*ﬁﬁw%’wﬁ'ﬂqm
°;Tﬂﬁmf'.;?faﬂ%’3$ﬂxL'm’lﬁﬂEﬁ'lmﬁuﬁa@L*!.fiwm'jxs;m.uﬂfw'mLer.ﬂﬁ‘sﬁfm*lﬁiaql'ﬂmﬁﬂq-m
Ay g
nstuszezantsine Wiudusnsdhdnu lnalituuszsimnsinuninggsou
NTTETANATSANEA ﬁaﬂ"]f_:ziﬂﬁ'“qﬁﬂﬂ’:‘sﬁfmﬁ’m
To we msadlneindnwidnsziiie
(@) nsvadalumsaay
SndnwBanseyinia vsasnsmhAnssdsunsasulunsaautssimanianisany

SWITNINIRDENT AL naznssunslssdan/Anedoefiarsuasneao s unismalud

n. Linalusiedmniinade
v, Wanlusiednimesn was viinmsAnsindnudiuluniansdneinddaluasg
UBBHN @ MANTTANE
A. Winntusedninain suvidbifimsasansinunlumansdne iddnenss
msvaiaaylidainnsdnvidndmediilunansineunidalagaion o manisine
3. Biviuammniadutdndne
() tndAnufinssieadiadu 4 anvinerdensivtsanliletununua e iy
(i) ‘Iﬁﬂ’umﬂa:LuaﬁﬁﬂﬁfmwQﬂﬁ’qﬁﬂm‘:ﬁnm L*?’J’WL{I:m:m:L:ram'ﬁﬁfmﬂﬁw’;%wﬁﬂqm
AU
(€) tdnfinwnfigndeinnisiinu whasiigAdnwanunmnisdudndnmmnnie
msAnwinglussaznafirvuasusadouseam ne gy fiaztmsdasiuanmmsduindm
98 o mswudnmnsifiudnfne
dnfneziuanmmnduinAnwlunsdiisiolld
(@) o
(o) AnsinsumuvdngnsuasldFuUian1ns sl ac
() WFuauiiRanenud/gdnenisliaiaen
() gnadliiuanwmsifiuindne audo ve
(@ Anlirundngnsaielussoznaiidmue

ar

(o) TidndAnenduanmmadiindnwlunsdllansdivis g3



1ad uma.2

n. unAnwvwangaTUImgyed 4 1
& Dmssduesiuunadvasausing ape dadumamsAnmusnidinsumsiing
0. fidssfiussuuodsasaniinil e.co Tudaudnamafinmd eildame o
Geu
. HATsfURslRTAREIRINT ee BsdmAmTAnEraLiaiy Susaus

MANTSANEI o AlaameidouESey

= |
4

. fisziurzuumaiasaua Nt boo  Amanisdnwdadistusudusne
MmN # o Aldamadeudoy  sniuAnwiasumi viinpaumdngnsuds isuaseiuasuuwais
avauliinit e.go sldfvoyiialiFouinioglunangasroly wildifuszaznamsinmens
WANEINS

Qg

U, UnAnwvdngnsUiyaniaaiiiog

L

il

@. UASEAUASLULWALETANAINT a.do WoFUAIANITENY IS ATESUATTAne
o, HASEAUAZLLLARLARALAINTY e.od A8aIANISANYIR LB U L A

El

msAnwwsoldamedoudey
m. fimssiupslumaisaraudiing voo Amemsfnwidedissutudusnie

msnusnildamadouSon. snufinsasumbafinnumdngnsuda Iirssiunsiuueisssa
Liindt e.cto wsldfumssugwlidouinieglundngrssioll wdliifusysnainmsneines
WENERS

(o) Arnsumbefenumdngasudn Wrmeduasuuadsgzaudiind o.co

(@) tnAnwliamsdodnSoulumenmsdasvunifdumivedadeynmsaay  uasile
ﬁﬂLﬁﬁﬂ'rs'ﬂaaaﬂmﬂauL‘F’iﬂ%’rsmﬂmu.ﬂﬁwmﬂﬁuﬁ'ﬂﬁﬂwmsﬂ'lJ ad Tu  SudmAiuianiansdng
AU @en (o)

U0 e ASTRAUEnIINISELTnAne

() Tndnuivuanimemude bs (@ awsaveiuanmmaiudidnuildnely ee 3y
PITIUUTEMAT U

(o) msfiuanmnisluindnw deddfuaruimouanimihnemin auui/gSmans
wagldfuauiRamasnisud

() UnfAnwwpidissRuaiassulisumsauanmininweussdoureamingds

() ﬁ’ﬂﬁmﬂﬁlﬁ%’uaqaﬁ?ﬂﬁﬁuam%‘m*m%uﬂhﬁmﬂ gedimnmnisdluin@nwirudedy

| R T

anmdunauTuE TN el msTussesnatmsAneliniulusude we




165 ufn.2

nuedl «

AMTaILasnIsTanausinAnEIae

18 e n3atlag
(o) nathauensandy b Usmam feil
n. ATantienauasy wineii ﬁﬂﬁﬂ‘tﬂ‘l]’mfii114'ﬁf11'éLc’a'EJ*.!.nL‘uﬂ’lﬂﬂﬁﬁﬁtﬂﬁ:uguﬁmlﬁ%
’-J'ma;}mrv'sxﬁaﬁai‘!,maﬂ SnAnwdestui s lundduaiiunntundnine s ulendas
T3 U TBLE U390 TN LAY NS S D0 U U TR SN LN TeTaMTSUS
4. mMsaaeszrinsEey vaneis TnAnele A nenauEua e snE LS AR B
Tai
anunsadaayluusseirevawueld tna r1=a'|ﬁaaﬁuﬁﬁaqﬁammuﬁfﬁﬁﬁmamiﬁuﬁ Wasaeai
U U8 SO TN U AT S B U E U AN TU T Ie N T U sl na s

da e ANTEIND

] FoR i

(@) tnAnwiidnusaaisenindiluadaoy ﬁ?ﬁlx‘i‘ﬂﬂ?ﬂ‘l.g:L‘%‘I']m‘{ﬂ?"lﬂ’ﬁl’l‘iijﬂ‘ii‘dﬁ’lf;l‘tiﬂih
() tnAnsiissasanfiana o Suivly fasduluaiouiuamiouiomanauasiiuses
waIRUNAToY
8 mo MIAIMNNITANE
() tndnmeneiudrfasionuui/gsnnanniioresudiannsdnmls Tunsdslud
n. gninasiniassaumadniusenisymasnaslszams
v, Insuyullovsiniogausnedssne
A thefadifumsimmiiuszsrnanmuddasmdfunidoras bo 9@
Eousiann Tneiflufuseammdfigniiosnnaaumeuiare s snisnsavanonyuivasenis
Fusna
1 fenudndududilasindnediuldfneluaniiuiug Lideend a1
AN
(o) inAnwawinnsinuldnime o namsAne sndumsaninmsineaude mo (e)
. WA mo (@) 9.
() WiduszgnafiasinnisAnusaeglussuznamisfinedag sndunisainnisfine
ATE mo (@) N,
(&)  szviildfueyidliawinnsfine  dndnwassissthsstuminuantunmmadu
dnAnwmnmamsinnaioly ee U dufwsfudanamsdnn  Suudmanisineitindnels

drsEaETSLnEu AN LaLA A DeuITG e unaT Sasduastiuanimansiiusindnw




1414) HED.2

18 me MINAUEIANEIAS

() tnfinerildfuoulalfaninasdnewind  Weasndudndnwsevsiostuditasendy
WrRneeruersdivinwiitaveayifrenuud/daasnsieut s funmadouves
wwinendn  Welisvouiilindudndnwud i tanmdudndnvmieuroulds veusAla1in

L=
FITaEINEN

i
=

(o) wnAnwdiandeinnisdng  Weasuiwunssoeraddliursseuiiaaie wasiy

Al
a

AdowenduiidAnssiuaasdivineiievesudBraud/ddnnanidousmuniuamsdouwes

witinende  disldduayiRlinduidneswdlifanwiuindawomiiouieugndsinnsinw

WA &

ANFEITINITANE

o o thAnseelavsliunnauotelildsuByng e fesdinusdissoluid

(@) ”.nmﬂiu*ﬂmaﬁmaﬁ“ﬂ”rﬁ'w'ﬁmmﬁaﬁmumﬁLwﬁf@ﬂ'.1 SledtnAnesousia
wioZauumu Bifumhoinvadisduamwzesaiaaulddfivsadadian

(&) Teamzduasiuueisazadlidini b.oo

(en) |.fluﬁ§fhﬁesﬁLtaxﬁ'ﬂﬁmmﬁﬂﬁmﬂﬂwﬁ'ﬂﬁ’uﬁu e

U0 ma milAAgAlsdmTvddusamsfinw

(@) dudansAnwilunianifnednivasiissesnamsdnmbifuidmunlaaunung
A uaavangns

(o) lamaaaunn (F, Fe, Fa) vialasunanisanwilinala (U) Tusiaduln

(o) LiveSsuissimlafenfouiunsuuuaiasay

(& dnfnmislirseiursuunodsrsaudng moo aull srlfAsanaususunis

(&) dndnwdalanssduazuuuaioasaudiag mee Tull axlmfosiduusuduany

I
WUIam o

NSRS LN ESRLASANRYDIINA N

o me dnAneBalufilfosiuasdnd aumsfiorsuiausanimuntingds Tl
WBynnvesminedumaluladwszasmndmszuasvile asfealinuauiinuqudnuusduding
foszasdvaunnivends sty gawiouies Shwidefeuisfnuuaryslovivos
winendys UTRewsaoy dededy wasddsesmivetdy sasnswssiodineinisaidiy
aranTengR el




167 uma2

(@) LiludfaiiEnitufoubinnsznoulnoditedovawmmd wiaduifimadiiduey
tadlaulianuainsa wialinuaiunan

(o) Lifludirarasnedignlaemfining wisaglusewinsdsanaionng) Yuksaruiag
el yiornufiedildnsesilaetszam

() Lifudsusengfita unnsadufasiny UszngAnuilunung Lamaadnaduain
suliamngoesesild fvifiuseds wuniulumswii UssngAfinlugufam Seilvideuds
GRS

() WiduiEsnelfAnnmsunnuonauanied wienenisimlusewiaindnedeiu wie
FEWTHLNANEN D INeds T udnAnen ffﬂL%8‘]41’-.4.3EI’E‘lTuﬁ‘im:’a'El‘q_ﬂﬁﬂalu

(&) Lifuifuanmininssiansaies auvggviuraniduasusansluumined

(o) Lifugivinieludnamavimsnuresminends

(@) Lidudnds Wienseinmsdunslifemiudomsedishousurninddunag
WA

(@) Tl Rugniiuiuam ineds

o me UnAnuBnanuanidelatentimumisludo ae Woidulbiifsauas
dnd ldauensléSuSnanuonmiinedamelulaiwszramnd masuasmtes  o19lesuiinnsandat

(o) lslausdslfliuusnnvaamindamaiulainssasundmszuesinils

(o) fudsliiauadalildiulSyan fifvmn o 189 m Inisinm el audneasarwing
Ifinsesiiu

19 o Lﬁjaﬁﬂﬁﬂﬂ’laa‘l_lllﬁﬂ"ﬁfﬂﬁﬂ‘jmI'J'LI?J“j"lcf,‘_uﬁﬁdﬁﬁﬂﬂ'}ﬁﬂiﬂuﬁ'a NIWUTIUNAN IR
aosguhtelataniimunilute me TWamsnssunisuszsnus Anendefinsanfasiuasdng
undnwnausaiusomm e dufiasnnlaglaitng

10 mo N1sUszuANENITUNSUsEh AL Anedefinsaifssfvasdnfneainfnudodl
AznTumaUsypilifosnd o lu € vasdwaunssunmsions Jissunmsnssunsiisnnaiy
yarala q iieadeeiunsalnaduiedues fennsuednunanasanmieinla q 1Usznaums
fivsanld auznssunsesdondndnuiiuniddasduilaysslondlunsfivsandalifly ms
Atadsdnmrpeissglitadsdnnadunest ynilezuudsaviiuliussenluiivssyandug

Um

(9 o - - e A 24 cx - i Qacy i s i
18 ma MsRsaLAgFLazAnaaItninegedaiuimnaauamiiveladonilmiueny
Tude e wasusngindidndnuesnmsduldnsnlunsusswgifinagine Tilssaunssunisiu
T = 0 as or h- ar = e ar v o= 2
Az Angngy inmsiasumiiuiinutalldmaui/gsunemsluane Anerdeusstnfned

Ussnginadglagdn alinmusAnandedu § fosusmidiunisssly




168 R

2 ar e 1200 Gl b A = o Yo .d_q'\-l]u]t-u_
U8 e uﬂﬂﬂ'&ﬂﬁﬁ,ﬂaﬂﬂi #NFINNIUIE AN AN WWanITI Ul F T EweTalwlasy
= e " B = ‘b-.un..-{__ & = L e e ir
Ui diuieuldldSuarmniusssuliiianignsseirnosmauilaevinlunidedaidnugnias
& = el ar P = o i = : i ar
WU UR-agda9at E\?l’dam FIEUEIUR B 'ELJ.U?'IJ'"'EJJ I IEN TR L T'I'lE."'{L“..J.FImﬁﬁT'IHFIﬂ F_quﬂﬂlﬂl[u @mE 11
2 v i T 2 =
durwAiuimsuTsutugliasaslafuliygn

TidisTugnasnldwaraitunoudeimiuswasnuiiianeludaminedunely o Su

dudwaiuiliiugnssaldugndasmiude aa

fo o dammmingdeldiuanssal WesmsuiviedTeeimsuivavmueidulszsu
nasunTs Ausi/duenIneuy wedduasmsnouinsmsng dunssunisuasiaviynig
fansanieduliatanely eo Sutudwsiuillddvamsinl donmenssunisfinsnitediumy

= = ar E I P T vty PR R | = &
wArznIIuMsUssirueAmende Aitadeduiiliiluign widitedowfounlams

e
-~ F

AmgnssuMIUszdRmsAnanas Blavsuenanminoiduidadsdvauasliinausand
wvmineaumaluladwszasmadimsunswilonsiuine

nsuszguitarsaneuaalunssensn dadinssumeundszaliieandt m lu & vasdruau
ﬂﬁufr‘rs%ﬂﬁﬂjﬂﬁwmﬁuaaﬁmﬁgu midtvalitadssianndunas wniinzuuudos

T T = 5
wiriiulflsssuinlssgadug@une
Usemid al uit o@ weeiniou e
(GREE) I T e

(AERT1973d ATANYY FI5TNR)

wnanuiivatdaelulainseaund nssuasiuils







