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(Continuum Mechanics)
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010035008  AMAAIAATIAINTIIITIATISALALLTIANAY
(Analytical and Numerical Engineering Mathematics)
010035011  MSIATIEATTUUNSAG 1
(Mechanical System Analysis )
010035012  NISIATIERTEUUNNG 2
(Mechanical System Analysis II)
010035901  &uyun
(Seminar)
010035902  n1sLeIsEaINeILNUS
(Thesis Preparation)
Ingiwus
IRAIY Fomedvn
010035903  AneNTINus

(Thesis)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

2(1-2-3)
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1. ngudvadiadansuaziugiulIaInssunall

SHEYN
010047002

010047003

010047004

010047005

010047006

010047007

010047010

Fovrein
Wilusiofiuua 1
(Finite Element Methods 1)
Winludediuud 2
(Finite Element Methods II)
Wilusefwusuwuuliiadu
(Nonlinear Finite Element Methods)
Wlnludlay
(Finite Volume Methods)

SRIRRRNIZNIAIUANAAER SwaziugArINsIUMIlY 1

Iuumiaein (Ussene-Ujia-Aneddenuies)
3(3-0-6)

3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)

(Selected Topic in Mathematics and Basic Engineering 1)

SaafamnIEuRdinaansuaziuguImnssumaly 2

3(3-0-6)

(Selected Topic in Mathematics and Basic Engineering 1)

AdAEnsUsTENAdnsUNTITeAudAINY

(Applied Mathematics for Engineering Research)

1a I3 < (3
2. NANAYINAAIENIVDILYIUTSYNA

IRAYN ‘
010047101
010047102
010047103
010047104
010047105
010047106
010047107

010047108

010047109

9

F93183U
namansvotianUsznauuarnediues

3(3-0-6)

Iuumiaein (Ussene-Ujua-Aneddenuies)
3(3-0-6)

(Mechanics of Composite and Polymeric Materials)

FBastlilledanafnuazlnludiediuudlunaransuasuda

3(3-0-6)

(Photoelastics and Finite Element Methods in Solid Mechanics)

nouf TanUsenau

(Theory of Composite Materials)
nuANUEAnEY

(Theory of Elasticity)

nguianudunaiadin

(Theory of Plasticity)

N ufuHULazIUARNU

(Theory of Plate and Shell)
NAANENTNITLANIAN

(Fracture Mechanics)
Bosdnmemasunamansvosudaszegnd 1
(Selected Topic in Applied Solid Mechanics 1)
Fesfaamemeiunamanivosudeszgnd 2
(Selected Topic in Applied Solid Mechanics 1)

3. NANIVINAAIEATHATNITAIUA

SHEYN
010047201

010047202

9

Fovrein
WAAEAVDITEUULAENITAIVAY
(System Dynamics and Control)
AduazTiouINakas TR ZR LR
(Mechanical Vibration and Modal Analysis)

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)

Iuumiaein (Ussene-Ujia-Aneiaenuies)
3(3-0-6)

3(3-0-6)



010047203

010047204

010047205

010047206

010047207

010047208

010047209

010047210

010047211

010047212

010047213

010047214

SUEIY

WaAERSITNILATIZNR

(Analytical Dynamics)

neueuduaziiiou

(Theory of Vibration)
mﬁmwﬁ@ﬂmmsﬂy’uqﬂ

(Advanced Modal Analysis)
53UUW§UQQJLLUULMN78§N‘1‘7‘I‘E’1®

(Optimal Control System)
sruumuAuLUUli gy

(Nonlinear Control System)
nnssiuausluanaunly
(Nano-Positioning)
miﬂszmamaé’maﬁmsﬁy’ugq

(Advanced Signal Processing)
N33EYLNANYalYedTEUY

(System Identification)
ANTDNLUUIEUUNIIFINTTY

(Process Modeling and Simulation)
53UU@3UQQJﬂ35UUUﬂq§%‘1«!q%

(Advanced Process Control)
L%iaﬂﬁﬂLQ‘W']3‘1/]WﬂﬁquwaﬂqaﬁéLLagﬂqﬁﬂ?UﬂN 1
(Selected Topic in Dynamics and Control 1)
BosdntmemasnunamansuaznisaIua 2

(Selected Topic in Dynamics and Control II)

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(3-0-6)

4. ngudvnszurumsanudounazvadlva
UCERURLY Iuruniieia (UsTEe-UUR-AnuiAienuieg)
MIAMIlInnamansyedlvalaznisiemauiou 3(3-0-6)

010047301

010047302

010047303

010047304

010047305

010047306

010047307

010047308

010047309

(Computational Fluid Dynamics and Heat Transfer)

ATODNUUUTEUUAINTOU

(Design of Thermal System)
FTUVATAUNA I

(Energy Storage System)
QUUVNAMARTTUZY

(Advanced Thermodynamics)
MTAATIEATTUUNAINULAZIAINTTU
(Energy System Analysis and Engineering)
msluanuulanda

(Inviscid Flow)
nuinsinauuuthuu

(Theory of Turbulence)
NMINIANLTDULAZIIA

(Convective Heat and Mass Transfer)
nsANSoU

(Conduction Heat Transfer)

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)



010047310

010047311

010047312

010047313

010047314

010047315

AMILASIEANUTDU 3(3-0-6)
(Radiative Heat Transfer)

nsinnstrauazanuseumewaiauauaznsseaianadeya 3(3-0-6)
(Optical Technique in Heat and Fluid Flow Measurements and Data Processing)
ssuusesiuialothuaznmn 3(3-0-6)
(Steam Boiler and Furnace System)

nslranuunila 3(3-0-6)
(Viscous Flow)

ﬁaqvﬁ’mLawwmﬁmﬂixU’aumimm%’auuamaﬂwa 1 3(3-0-6)
(Selected Topic in Thermal and Fluid 1)

ﬁfaqv?fmLawwmﬁmﬂixU’aumimm%’auuamaﬂwa 2 3(3-0-6)

(Selected Topic in Thermal and Fluid 1)

a

5. ANl

SRAIYN ‘
010047401
010047402
010047403
010047404
010047405
010047406

010047407

010047408

Fovrein
wannIswagn1sUszEndnI sl
(Principles and Application of Combustion)
\Fomdwarnsinlngd
(Fuel and Combustion)
ASTUIUANSHAT NI InsaUsE
(Spray Process and Combustion)
WAIUINT A
(Energy from Biomass)
AUsduaznIsuAne
(Atomization and Sprays)
FunadmsuanuTounayiae
(Biomass for Heat and Power)
Sosfmanzmemunswnlug 1
(Selected Topic in Combustion )
Sosfmanzmesiunswnlug 2
(Selected Topic in Combustion 1)

a

6. NANIVIIAINTINYTUIUA

SUEIY
010047501
010047502
010047503

010047504

010047505

ForeAn
ﬁugmimmsumusuﬁ
(Fundamental of Automotive Engineering)
NAFAASIAINTINYTULUA
(Mechanics of Automotive Engineering)
ﬁSUU’QJﬂ’]ﬂﬁlIEJW‘uEJuﬁ
(Automotive Engineering System)
L%‘IBQV%WLQW’WWN@)WWQJW]ﬂiiuﬁﬁuﬂ‘uﬁ 1
(Selected Topic in Automotive Engineering I)
L%‘IBQV%WLQW’WWN@)WWQJW]ﬂiiuﬁﬁuﬂ‘uﬁ 2
(Selected Topic in Automotive Engineering II)

Iuumiaein (Ussene-Ujia-Aneidenuied)
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)

Iuruniiein (UsTEE-UUR-AnuAenuieg)
3(3-0-6)

3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)



a

7. AANATIIAINTIUNISTUUAZDINA

SRV Fomeiw
010047602 Wamam%uazmsmuammmmﬁmu
(Aerospace Dynamics and Control)
010047604 ﬂﬁiﬂ@ﬂLL‘U‘U@WﬂWﬂﬂ']‘HLL‘U‘ULﬁﬂﬁ%ﬁﬂﬁ?jﬂ
(Optimal Aircraft Design)
010047605  MQWANNOINIANAFANT
(Theory of Aerodynamics)
010047606  walsdanafn
(Aeroelasticity)
010047607 ﬂ?i%ﬂ?ﬂuﬁ%ﬂ?i@@ﬂLLUUIﬂ‘Nﬁ%INWéJﬂSUENLﬂéﬁ]\‘iﬁu
(Aircraft Structural Layout and Design)
010047608 ﬂﬁiﬁLﬂi"l%ﬁLLaBﬂ’]iaaﬂLL‘U‘UiS‘U‘UE’J’]ﬂ']ﬂ
(Space System Analysis and Design)
010047609  NISTUAUVDIATIA
(Rocket Propulsion)
010047611 Wamam%uaxmsmmumua’;mﬂ
(Spacecraft Dynamics and Control)
010047612  N10BNRUULAZVALLLABIAS BB URE N AEY
(Aircraft Engine Design and Technology)
010047613 L%‘I@ﬁﬁﬂLQWWZW’N@HH’QNHﬂiiuﬂ’]iﬁuua%a’)ﬂﬁﬂ 1
(Selected Topic in Aerospace Engineering 1)
010047614  FesdmamenaduimnssunisduLazeinia 2
(Selected Topic in Aerospace Engineering 1)
010055601 ﬂﬁiﬁuua%a'lﬂ"lﬂ‘Wﬁﬂ’]ﬂG\%VlN@?ﬂ']ﬂ&]’]u
(Aircraft Flight and Aerodynamics)
010055603  N1TIATIEALATIASI0INAL
(Aircraft Structural Analysis)
010055610 Wamam%uaxmsmuqﬂumqmiﬁuu,axmmﬂ

(Dynamics and Control in Aerospace)

1a

8. NANIVIAINTTUNBALNDS

9

Iuruniieia (UsTEE-UUR-AnuAienueg)
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(3-0-6)
3(3-0-6)

3(3-0-6)

ARV Hasedmn Iuumiaein (Ussene-Ujia-Anedienuies)

010047701 msa%’w61";LLUULLaxmiaﬁaaﬂﬂismumisﬁugﬂwaaL@J@% 3(3-0-6)
(Modeling and Simulation of Polymer Processing)

010047702  SleladvesTanwodiues 3(3-0-6)
(Polymer Rheology)

010047703  naf@RSTBINOANBSLUULTS 3(3-0-6)
(Mechanics of Solid Polymers)

010047704  Besfnmzymunudmnssumediues 1 3(3-0-6)
(Selected Topic in Polymer Engineering 1)

010047705  Basfnmnzyneinudmnssunediues 2 3(3-0-6)

(Selected Topic in Polymer Engineering II)



a

9. NFUIYIANTTUYUUA

{9

WAV Faseim Iuumideiin (Ussee-Ujia-Anwnieauied)

010047801  VusudiAsunuuasiivin 3(3-0-6)
(Bio - Robotics)

010047802  wWaramsviususitugs 3(3-0-6)
(Advanced Robot Dynamics)

010047803 mimuqm%uqa 3(3-0-6)
(Advanced Control)

010047804 S'aqﬁ’mLawwmaﬁmf“gmﬂsiuﬁuaucﬁ 1 3(3-0-6)
(Selected Topic in Robotics 1)

010047805  13osdniamznssuidmnssuviueus 2 3(3-0-6)

(Selected Topic in Robotics II)

Fuudenmall Un@nwianunsadeniseu 3 wulehe

mdenisgudvndeniilageuluniaizng vseusnniaivtd lussaududinfne salaaounigly
wmivendewmaluladnszaeundmszuasinile was/Mseaniugaudnwdu Aldsuruiiuyeuann1ein neu

HAUAISANY
I 1 anamsAnend 1
SWEIV Fosre3w FIUIUNUINA
010035001  narnansauseLios 3(3-0-6)
(Continuum Mechanics)
010035008  AMAAIEATIAINTTUTUNATIERULALLTIN LAY 3(3-0-6)
(Analytical and Numerical Engineering Mathematics)
010035011  MIFIATIERIZTUUNIGNG 1 3(3-0-6)
(Mechanical System Analysis )
010035012  MISIATILATTUUNNG 2 3(3-0-6)
(Mechanical System Analysis II)
010035901  &uyun 1(0-3-1)
(Seminar)
371 13 wudlenn
I 1 mansinendi 2
WAV Fose3w TIUIURUINA
010035902  NSIASENAINYITNUS 2(1-2-3)
(Thesis Preparation)
010035903  ANeNUNUS 3
(Thesis)
0100x00x Y AON 3(3-0-6)
(Elective)
0100xxxx AW aBN 3(3-0-6)

(Mechanical Engineering Elective)
373 11 wiqena



U9 2 aansAneN 1

SHEIV Fosre3w FIUIUNUIINA
010035903  AneNTnus 3
(Thesis)
0100000 3w udeniily 3(x-X-X)
(Elective)
39U 6 wenA
I 2 anansAnend]
IREIY Fosrein FIUIURUIAA
010035903  ANeNUNuUs 6
(Thesis)
39U 6 WUqLAN
AN95UI183U
010035001  namansausaLiles 3(3-0-6)
(Continuum Mechanics)
dsAunew 1l
Prerequisite  : None
anﬂiimm’mﬁw&juuazmwmﬂuwmaaﬂ WSOV S m‘lﬂﬁmﬂmﬂ%mﬁﬁﬂ WULYD IV
auaden Anulidadudasvede Woulafdniuld aunisaruseidies aunisnisedeudivas
an1izauna WULYBSUDIAINULAY DaNERNNOLNULTYS Mé’ﬂaaﬂwﬂﬁ%ﬁ%ﬁaﬂ mmummmaﬁa@
woulolelngd Handunnuruvesles an11eaAsINA? LasHINTIN WORNTIUNAIATINGD N wuIlty
anufunanadin aunsneuaiiyiiivesanufunatain anudangunuuliBadu Sanislanunia
Baviu aunsiugiuresnislvauuuniin
Elastic and plastic behavior, tensor notations, theory of finite strain, strain tensors, geometric
nonlinearity, compatibility conditions, continuity equation, equation of motion and equilibrium,
stress tensors, elastic potential, principle of material objectivity, material symmetry, anisotropy,
Airy's stress function, yield conditions and surfaces, postyield behavior, plastic potential theory,
constitutive equations in plasticity, non-linear elasticity, viscoelastic materials, basic equations of
Viscous Flow.
010035008  AMAAIAATIAINTISILTNLATIZAUALITIAIAY 3(3-0-6)

(Analytical and Numerical Engineering Mathematics)
Jndsduney o ladl
Prerequisite : None

nsfigadneadinaans seuuariiuiy lassaseiivade Avadadudu nnnesiazuning
VNResAUNR wAaRdaveIN1IWUIRY ARaNAIATIEIAY NskULANmIESRIEY nagnsnisgen
wasiafiosnm e udaiiauvesaunsnasadseyitustes manoaunisuuiiuglitung 3lnlud
Avllaisud Alnludiefiuud BuiaSiedluus

Mathematical proofs, number systems, algebraic structure, linear algebra, vector and matrix,
vector spaces, calculus of variation, numerical error, numerical discretization, convergence and
stability of scheme, numerical solution of partial differential equations, weak formulations, finite

difference methods, Finite Element Methods, boundary element methods.



010035011

010035012

010035901

010035902

MTIATIZRTZUUNING 1 3(3-0-6)
(Mechanical System Analysis )
Aadunow ;- Ll
Prerequisite : None

MsilegiszuuBena Ssuszneuse ssuunamansuszgnd szuUnamansiaznsAIUAL Anw
melenesisruumaiuuuiugadouiaznisussgndlunuimngs lagldnsinssidaaias
AONIADS

Overview of general integrated mechanical system basically comprising of applied mechanics
and materials system, dynamics and control systems, an introduction to advanced Topic in each of

the core systems listed above using both analytical and computational approaches.

ATIATILHTTUUNGNG 2 3(3-0-6)
(Mechanical System Analysis Il)
Furdesunay - hud

Prerequisite : None
UsAUTI : 010035011 AITALATIERTEUUNNNG 1
Co-requisite  : 010035011 Mechanical System Analysis |

ﬂ’]ﬁ%Lﬂi’]Sﬁi%‘U‘UL%ﬂﬂa %Q‘Ui%ﬂﬂ‘uﬁ’]ﬂ 33UUﬂ’N1J§’fJULLEﬂS‘UENl‘V1?1 ﬁﬂ‘hﬂﬂ’]i’jLﬂi’]%ﬁizUUmﬁ’]ﬁLLUU
%ugjqLﬁyméfuuazmﬁﬂizqﬂﬁﬂumuﬁmmm TagldnsiaszifsilaviazAouiimes

Overview of general integrated mechanical system basically comprising of thermal and fluid
system, an introduction to the advanced Topic in each of the core systems listed above using

both analytical and computational approaches.

duaun 1(0-3-1)
(Seminar)

dsAuneu 1l

Prerequisite : None

UnfinwagseadilusseenerivmAdelutniu wedsusenuatugenuitenussenglutus ey
Attending to special lectures on current research Topic and preparing reports on the

attended lectures.

MSw3gANYI NS 2(1-2-3)
(Thesis Preparation)
JdeAuney © 010035901 &uuuN
Prerequisite  : 010035901 Seminar

tnAnwiazifeusiferdunislimaluladdoyatinnas madalunisdouenarsmienunia
Fnermans 3snsinauenedisisay nsiuindtnAnwezdesinisindusuazdesey
AUATIRTUIIUNIINTINS BN TTNUS

Information technology for literature search, scientific writing techniques, public presentation
techniques. To pass this course, students need to present and submit a report on the progress

of their thesis preparation.



010035903

010047002

010047003

010047004

Inegntinus 12
(Thesis)
Aadunow Ll
Prerequisite : None

Hnfnwdesininaueriteuddy udsieiiusne wuenuivi wazasutestuineinug
TnginAnwagdesdarhingrinusausuuuuiidmue diaueswideludumuiiavesatos 1 ads
nougeulasiuinerinus loy 3 wihefnlsn Aeassauiuisn 010035902

Students are required to submit a research proposal and nominate a thesis advisor, the
thesis is subjected for approval by the thesis committee and is to be presented both in the
approved written format and orally, students are also required to present their research in a
public seminar at least once before the thesis oral defence, The first 3 credits must be
registered together with 010035902.

Wivlusdodiuud 1 3(3-0-6)
(Finite Element Methods 1)
dsduneu ;- Ll
Prerequisite  : None

Fornuseduneavastaym nsuszanaadsnaesAu wialsituuaznisiuaevedllugd
WAud nsUsENevaNNITveNedus HoulureunuaYARaUTeIEINNS NTBTINBUIBVEIRABY
Welszanaan nmsiaulusunsulwludiodmus Jeymaosds

Variational statement of a problem, Galerkin approximation, finite element basis functions
and calculations, element assembly, solution of equations and boundary conditions,
interpretation of the approximation solution, development of a finite element program, two-

dimensional problems.

Wilusofiuua 2 3(3-0-6)
(Finite Element Methods II)
dsduneu - 010047002 Wlnlusdiediuun 1
Prerequisite  : 010047002 Finite Element Methods |

nMsidenediuudiarn1sussanaa1fnys wamuauuulelanisuasn wuuleeslug wagiuuain
51u7 eawuduuuray wuulauin wazuuuedwudveulnuarteteAu Jymwuulonuduiguas
ﬁzymﬁ‘ﬁuﬁunm YgyuuvanudanasJgmuuuliitadu

Element selection and interpolation estimates, Lagrange, Hermite, and isoparametric
elements, mixed, hybrid, penalty and boundary elements, eigenvalue and time-dependent

problems, three-dimensional and nonlinear problems.

WiludediwumuwuulaiBadu
(Nonlinear Finite Element Methods)
ndsduneu o ladl
Prerequisite  : None
YeymwuuliiTadu ﬂﬁé’?ﬁjﬁgml,t,uuiait,%ué’u Wnsdwmelsiin Amevveslymuuy  Lidadu
Yaymduq finaula
Nonlinear problems, formulation of nonlinear problems, iterative methods, solution of

nonlinear problems, covers topic of interest to the class.



010047005

010047006

010047007

010047010

Wlnludlay
(Finite Volume Methods)
Aadunew ;- Ll
Prerequisite : None

ngiugrudasuilgmmalmnssuiiAsadestu crp FBlniludhqudnsuiymuuuiniiaduuay
AouINTU-ANTaTY é’aﬂa'%%'!ummﬁﬂzymﬁm%’u@mmé’ummLéﬁum{lmauw AR N1SUATYM
dmfuaumsuuuidumiiae Bludhaudmiunsinauuuliinea msfmuaieulvvouius Ay
Aanaiaedavuazanuliiuueu

Basic laws for CFD engineering problems, the finite volume method for diffusion and
convection-diffusion problems, solution algorithm for pressure-velocity coupling in steady flows,
solution of discretised equations, the finite volume method for unsteady flows, implementation

of boundary conditions, numerical errors and uncertainty.

L'%‘aqﬁ’mLawwmaﬁmﬂzﬁmﬂmm%uazﬁugmﬁmﬂﬁuﬁﬂﬂ 1 3(3-0-6)
(Selected Topic in Mathematics and Basic Engineering 1)
Ateuneu ;- Lidl
Prerequisite  : None

M3UsINY Fuan waznsduaindeaues wiensAnuluadvmaduadinmansuasiugiu
enssu Adhilemiviuandrsainie 010047002, 010047003, 010047004, 010047005, 010047007
wag 010047010

Lectures, seminar and individual investigations or studies in selected areas of mathematics
and basic engineering having the different context other than 010047002, 010047003,
010047004, 010047005, 010047007 and 010047010.

L%@ﬂﬁﬂLQW']%W”NﬁWUﬂifl@]ﬂmmimzﬁug’mfm’mﬁuﬂ;’ﬂﬂ 2
(Selected Topic in Mathematics and Basic Engineering II)
Jdsduneu ;- Ll
Prerequisite  : None

M3UsINE Fuan waznsduaindeaues wiensAnuluarivmnaduadinmansuasiugiu
enssu Adhilemivuandrsainiv 010047002, 010047003, 010047004, 010047005, 010047006
wag 010047010

Lectures, seminar and individual investigations or studies in selected areas of mathematics
and basic engineering having the different context other than 010047002, 010047003,
010047004, 010047005, 010047006 and 010047010.

AdRAansUsTENAdnsUNTITeAAAINT Y
(Applied Mathematics for Engineering Research)
dsduneu ;- lud
Prerequisite  : None
sudouIBidesunu uaaRdaveanswlsiu nguinisuanias Jemvesansu-deia aunmsdduinda
Handureaniu aun1siseuiustos aunmadseyiusandayliwadu lumesindulasaueaiu
Perturbation methods, calculus of variations, theory of distribution, Sturm-Liouville problem,
integral equation, Green's function, partial differential equations, nonlinear ordinary differential

equations, bifucation and chaos.



010047101

010047102

010047103

010047104

nafansvedianUsznounaznediues 3(3-0-6)
(Mechanics of Composite and Polymeric Materials)
Aadunew Ll
Prerequisite : None

ngAnssuvestanUsznoukuuiamaies Jaqusznouliueddu nmslieseiwuuesslsnsUnandu
nFnTeTianUsenauaniiiug AuauURnnaveanedwes mnuvlndavey wuudsdusaslidady
ATAATIERAMUAUVDINDALNDS mm%mjumadwaﬁmas‘m& mﬁmiwﬁmmLﬁusuaﬂ%yuduuﬂ’aq
Sanalawed nszurunstuzUnedwedidesiu

Behavior of unidirectional composite, short fiber composite, analysis of an orthotropic
lamina, analysis of laminated composite, mechanical properties of polymers, linear and
nonlinear viscoelasticity, stress analysis of polymers, elasticity of rubbery polymers, stress

analysis of elastomeric components, introduction to principle of polymer processing.

Wastledanadnuazlnludiedmudlunamansveauda 3(3-0-6)
(Photoelastics and Finite Element Methods in Solid Mechanics)
IdsAunew - lud
Prerequisite  : None

ATIATIZRAMUAULAZAIUATEA ANTINAAINNVBIAIIUAULAZAIUATEA N1TIAAINULATEA
ANUFNITUS TENTINANUAULAZANLATEN Nl uaznsUsrynd TIlndaain nguluaznisussend
Winludedwus

Stress and strain analysis, stress and strain definition, strain measurement, stress and strain
relation, theory and applications of photoelasticity, theory and application of finite element

method.

o TanUsenau 3(3-0-6)
(Theory of Composite Materials)
dsduneu Ll
Prerequisite  : None
dulouazamind Auaudinenuanguvesianusenau nafnssuvesianUsenouniamaies s
3Lﬂ3’lzﬁLLs\iufﬁﬂﬂﬁ$ﬂaU ﬂ’ﬂllLL“?NLLN“ZJENLLNIUSJJﬁQUigﬂE]U YoNasaniiey LﬁaaamwuﬁEJ’JﬁJU’Jfa@UizﬂaU
Fibers and matrices, elastic properties, behavior of unidirectional composites, analysis of laminated

composites, strength of laminates, special design consideration for composite materials.

nouANNDamEY 3(3-0-6)
(Theory of Elasticity)
Aadunow ;- Lidl
Prerequisite : None

ﬂaﬁugmmmﬂamam%mﬂmaLﬁm MTNATIERANUAY mim?{augmmzmmm%m AUNNTADUARY)
il ernduluszuny ananduluszunuily enaeSesluszunu daymanufifuedng

Review of fundamental laws of continuum mechanics, analysis of stress, deformation and strain,
linear constitutive equations, plane stress, generalized plane stress, plane strain, some of three-

dimensional problems.



010047105

010047106

010047107

010047108

ngefenudunaiadin 3(3-0-6)
(Theory of Plasticity)
Jndsduney ;o ladl
Prerequisite : None

mﬁmawsﬁmﬂmﬁu ﬂ’J']iJLﬂ%EJﬂ é"mwmmm%sm ‘ﬁuaﬁﬂi’]ﬂ ﬂ’J”IJJE%\Iﬁ/Uﬁ‘LLUUWG”Iﬁaﬂ‘lJE]Jﬂ’J”IiJ
LAULAZALLATER msUisqﬂcﬁ‘wqw{jamwwmaﬁmﬁuﬂzymmwﬁmﬁLﬁaﬂfﬁim

Analysis of stress, strain, strain rate, yield surface, and plastic stress-strain relations, an

application of plasticity theory to a selection of problems.

TR AVIEERICRRITRN 3(3-0-6)
(Theory of Plate and Shell)
dsduneu - Ll
Prerequisite  : None

‘ﬁugmmmﬁmmam‘ MSNALNINTARBLTiveH LLazUR BN U1 NMUEUIAN VE ¥ VOIHIVN
VQUANIAR e BadureIwiulasiUFeNUN

Mathematical foundation, derivation of equations of motion for plates and shells,

approximation, membrane theory, bending theory, linear theory of plates and shells.

NAAENTNITLANIAN 3(3-0-6)
(Fracture Mechanics)
Aeadunow ;- Ll
Prerequisite : None

naraninsuaninidesfudmivTaniidnginssuuvuiadusariidadu anuduuazauunis
nszdnlusenin duszneumnuituresnmdy UTnansdssUnatainiivatesesin nsmeaou
AMUFILIUANLLANTN SRI1n15UanUaRENEIuAIIASER BuvEia nadin1sBunsiulnuag
ANUEDEIVRITRE3Y NTUTLLNAAIMTUNITRONLUY

Introduction to the mechanics of fracture of linear and non-linear materials. crack stress and
deformation fields, stress intensity factors, crack tip plastic zone, fracture toughness testing,

energy release rate, J-integral, criteria for crack growth initiation/stability, application to design.

Bosiaamzgmeiunamaniveudsuszgnd 1 3(3-0-6)
(Selected Topic in Applied Solid Mechanics 1)
Aedunou ;- Lidl
Prerequisite : None
NNSUSIHY FUNUT LATNISAUATIAIEAULES SDNT1SANEI LAY MR UNAA IR SYDINT g

Uszgnd Afidonivuand1aainien 010047101, 010047102, 010047103, 010047104, 010047105,
010047106, 010047107 waz 010047109

Lectures, seminar and individual investigations or studies in selected areas of applied solid
mechanics having the different context other than 010047101, 010047102, 010047103,
010047104, 010047105, 010047106, 010047107 and 010047109.



010047109

010047201

010047202

010047203

BesiaamzmesunamaniveudsUszegnd 2 3(3-0-6)
(Selected Topic in Applied Solid Mechanics 1)
Auadunow ;- Ll
Prerequisite : None

NM5UTT818 FUNUT LAYNITAUATIRIEAULES NIBNTTANEIIUEIVIIVINAIUNAAIEAIUDILT S
Uszgnd Aifidonivuand1aainien 010047101, 010047102, 010047103, 010047104, 010047105,
010047106, 010047107 wwaz 010047108

Lectures, seminar and individual investigations or studies in selected areas of applied solid
mechanics having the different context other than 010047101, 010047102, 010047103,
010047104, 010047105, 010047106, 010047107 and 010047108.

WAFNEANSUDITEUURALNITAIUAY 3(3-0-6)
(System Dynamics and Control)
Aadunow ;- Ll
Prerequisite : None

JaumIansuazIaunaiIdnsvasingulanis lendnvaliaznisaiisuuuiiasesruy aun1sianys
an1e AnuaEnsalunismivAulauazdunald n1seenuuudImuankuudsunduaniz MIseniuy
FIFNNANTIIAL NMIATUANLUUATNDA

Kinematics and kinetics of rigid bodies, system modeling and identification, state space
equations, controllability and observability, state feedback controller design, observer design,

digital control.

AuduanifioumInawarnsiasziddvan 3(3-0-6)
(Mechanical Vibration and Modal Analysis)
sAuneu -l
Prerequisite : None

nsmUAuAIALazIfiouLUUaTHLaz NN M5 iauaziaTosdienieiuauduazifion nns
Anszianndaaiunisnevaues wuusiaendsiiun nslnszdileddu nsnevavendninud nns
NAFDULTILAUATDITEUUNNNG

Passive and active vibration control, vibration measurement and instrument, response analysis,

modal model, frequency response function analysis, modal testing of mechanical systems.

NAAENSITILATIZN 3(3-0-6)
(Analytical Dynamics)
Aadunow Ll
Prerequisite  : None

Wamam%mmaymmaﬁm}LLE‘?NLﬂ%Q eSTaIAILL DY miLLUadgﬂﬁﬁ’mmzﬂiauﬁwﬁmyu A9
Uszgnsglsinasuaglalsalay nquinisindeulaasionisussgndnisaniiion warmansnisvu auns
a1ﬂiwuﬁﬂuaqisuwmaﬂﬁy’ummﬁasz

Particle and rigid-body dynamics, Inertia tensor, coordinate transformation and rotating
reference frames, application to rotors and gyroscopes, theory of orbital motion with application

to satellites, Impact dynamics, Lagrange equations of multi-degree of freedom systems.



010047204

010047205

010047206

010047207

nuinrwduasiiou 3(3-0-6)
(Theory of Vibration)
Aadunow ;- Ll
Prerequisite : None

auduazL o u B udureTEUUNAIE T UAILLAZIEUUNTENY AUN1TAINTINS dunsusgannay
fmeuresaunsUinfiannie mamuvindudasiremensindouiddun wuudaesinludiedume
M3angULUUIIRRY MIYIUIENARDUHALRY

Linear vibrations of multibody and distributed systems, Lagrange equations, state space
equations, solution of the state space equations, determination of the state transition matrix

with the modal motion, finite element models, model reduction, response prediction.

mﬁmiwﬁﬁﬂum%uqa 3(3-0-6)
(Advanced Modal Analysis)
Aadunow ;- Ll
Prerequisite : None

NFATIZATIMUATEITTUUTREY Aunwazanzyesssuulidudy nsuidymssuulidadu
MEoYNILI0aRAII NsulasBauusnuaznisuiasdauusnegnaiagi wauavesszuuliladu ns
UszendnisulasBasuind mivszuuligadu nsulasBasuinuuunaielia N1suandenanunives
syuuldiBadu

Modal analysis of linear system, characteristics of nonlinear systems, solutions of nonlinear
systems by Volterra series, Hilbert and fast Hilbert transforms, Kernel of nonlinear systems,
applications of Hilbert transform for nonlinear systems, multidimensional Hilbert transform,

identification of nonlinear systems.

swumuqmmummxauﬁqﬂ 3(3-0-6)
(Optimal Control System)
dsduneu ;- Ll
Prerequisite  : None

Jyvnsmeamngauiigndmiuszuunamans sauguuuumngasluunung Wi i
m‘uauu:uummxamwwialﬁm ggmnisfnauen nslusunsunadn nseuin nsdu fdaunanisal
WUUN

Optimization problems for dynamic systems, discrete-time optimum controllers, continuous-time

optimum controllers, tracking problems, dynamic programming, random process, optimum observers.

sruumuAuLUUli gy 3(3-0-6)
(Nonlinear Control System)
adunew ;- Lidl
Prerequisite : None

AnuvingvassruUlidady nouedesnwisionyuen faiduionyuenniuan NMIeenwUUTS
wUUTLneends nmsmuauuuuideulaa anuiduuwadn nmsmuauieiEanuduunadn n1snuau
Usudiedls mdunalidadu mim’m@ué’ﬁ]ﬁamﬁmﬁu

Lyapunor, stability theory, Lyapunor control function, backstepping design, sliding control,

passivity, passivity-based control, introduction to adaptive control, introduction to intelligent control.



010047208

010047209

010047210

nnssuausluainauly 3(3-0-6)
(Nano-Positioning)
sAuneu -l
Prerequisite : None

szuuiiin n1siadunts AUasden AMUgNAes ANULILET N13AIUANLETTI ausTauEINATn
aauiRvan anautRnuieu wuweuuunUBunud msldnuwumedardunud dduindeu
wuuiiely yanalnilenausiudiseduunlumng msvhanuvesyanalnuily

Coordinate system, positioning measurement, accuracy trueness and precision, servo control,
dynamic performance, material properties, thermal properties, capacitance sensor, using sensor,

Piezo actuator, nanometer precision mechanism, function of nanomechanisms.

miﬂizmawaé’mmwwm%uqa 3(3-0-6)
(Advanced Signal Processing)
Aadunow ;- Ll
Prerequisite : None

Fyaununaaraud mauvanlBesdyarananfumie nswlasiBesediaiy msldou
MsuUaaiSesednasy MImAnEILLNaUNATUAAY MIMAMUTLILLNEUNATUNA U 113
ﬂizqﬂﬁlﬂaﬁmeﬁé’miy’lmﬂ']mwimaﬂLﬁm ﬂﬁiﬁﬁﬂmmﬁLﬂiﬂ3ﬁﬂmmmmismama5@§yﬂmmmaﬁ
Aendastunsvhaureseniafardingm

Signals in time and frequency domain, discretetime fourier transform, fast fourier transform,
practical uses of fast fourier transform, determination of power spectral density, determination
of energy spectral density, application of acoustic emission signal analysis, case studies on

problem analysis using mechanical signal processing to hard disk driver operation.

N338YLLNANBAIYBITLUY 3(3-0-6)
(System Identification)
dsAunew 1l
Prerequisite  : None

AWmrsnuning wagladlinisiuning n15UTENIUA1YLUUIIAY NTUATIER  NSIUTOUE
Ansziianud Tieserlasistu inszdaunady nsUstanasuudanaunis  nsmidfuuudiaes
mMsmmnsdwesvesuusiass ihuedeiianain fvhueiivanzan pnuduiusseninnisiue
FolamanauaznsmiendnualuessEuULUUALG MsUszana aaviauasLuLg antansalunism
LONaNEAl LUUATILAZLUUOUTINAUA Y MDY Lagaoen

Parametric and non-parametric method, consistency and model approximation, feedback
transient analysis,frequency analysis,correlation analysis,spectral analysis, the least square
estimation,determining the model dimension,best linear unbiased estimation under linear
constraints,updating the parameter estimates for linear regression models, best linear unbiased
estimates for linear regression models, optimal prediction, relationships between prediction
error methods and other identification methods, the recursive least squares method,
identifiability considerations for direct identification and indirect identification with joint input

and output identification.



010047211

010047212

NNFOBNKUUTEUUNINIAINTTY 3(3-0-6)
(Process Modeling and Simulation)
Aadunow ;- Ll
Prerequisite : None

wuudraeadesiu FBnslunisairauuudians Ussinnuuusiaes udnouing wdnga-uwamans
‘UE‘]\?ﬂi%U’JUﬂWi’dﬂﬂ%%ﬂQﬁ‘U@ﬂLL‘U‘URT']?HENLLUUﬂZﬂlI‘VI%E]LLUUﬁhﬂENLL‘U‘Uﬂi%ﬁHE’J ms’imwﬁﬁaulmﬁ@qm
KUUTNIARIMUUINTEUBND N1TAS19MUUTIARIIINNTEUIUAITNAADY NsUSUTBuLasBuduwuuInans
N19E0RA WUUTIRBMUUYTEYINTANAR AINDUVBILUUTIABILUUNGN duN1ToYRUSEAEY ARy
dmsudymuuuaisuduuazavoun F3uuUeesiass IFuUue1i-1n wuusassuuBs FElnluddn
wlatsud nsuAteymlagld MATLAB/SCILAB

Introduction to modeling, a systematic approach to model building, classification of models,
conservation principles, thermodynamic principles of process systems, development of steady
state and dynamic lumped and distributed parameter models based on first principles, analysis
of ill-conditioned systems, development of grey box models, empirical model building,
statistical model calibration and validation, population balance models, solution strategies for
lumped parameter models, stiff differential equations, solution methods for initial value and
boundary value problems, Euler’s method, R-K method, shooting method, finite difference
methods, solving the problems using MATLAB/SCILAB.

wwmmmwmum'ﬁ%uqq 3(3-0-6)
(Advanced Process Control)
Auadunow ;- Ll
Prerequisite : None
wuué“uﬁwﬁmazé“uﬁuqﬂ naneUaLesnsruLlnLazszuudn nanevauesIndya s utule

o [

dyrauiad wazdyy1usuniu Useanuednndiniual n1seentkuukaziionldindiniuny
wanouauesadliined MllaTgiiatiosnm nameuausdlalLALd MIUTULAITTUUAUANLAYANS
MMM TZUY 3§U%’ULL¢N3$UUMU@MLLUU Zigler-Nichols wag Cohen-Coon n3ilAsIziszuulay
1% Bode-Nyquist 4UUINRDUFITHUU TEUUAIUANANYUETLALBLUUAINY (cascade, ratio, feed
forward, adaptive control, selective controls, computing relays, simple alarms, Smith predictor,
internal model control) s¥UUAIUANLUUNATIEAILUT N1TUSURAITEUUATUANLUUTANEAILUS N3
DONLUUTEUUAIUANLUUAINGA

Review of first and higher order systems, closed and open loop response, response to step,
impulse and sinusoidal disturbances, control valve types linear, equal percentage and quick
opening valve, design of valves, transient response, block diagrams, stability analysis, frequency
response, design of control system, controller tuning and process identification, Zigler-Nichols
and Cohen-Coon tuning methods, Bode-Nyquist plots-process modeling, special control
techniques, advanced control techniques, cascade, ratio, feed forward, adaptive control,
selective controls, computing relays, simple alarms, Smith predictor, internal model control,
theoretical analysis of complex processes, multivariable control analysis of multivariable
systems, interaction, examples of storage tanks, review of matrix algebra, Bristol arrays,

Niederlinski index - tuning of multivariable controllers, design of digital controllers.



010047213

010047214

010047301

010047302

L%"aqﬁmLaw1z‘wNﬁmwamam‘uazmimmm 1 3(3-0-6)
(Selected Topic in Dynamics and Control 1)
Adeuneu ;- Lidl
Prerequisite  : None

MIUTTeNY dsn wagmsruaienues viemsAnyilumurivmsunamaniuaznisenuay 7
ﬁﬁauﬁmmmﬂﬁmmﬂ%m 010047201, 010047202, 010047203, 010047204, 010047205, 010047206,
010047207, 010047208, 010047209, 010047210, 010047211, 010047212 way 010047214

Lectures, seminar and individual investigations or studies in selected areas of dynamics and control
having the different context other than 010047201, 010047202, 010047203, 010047204, 010047205,
010047206, 010047207, 010047208, 010047209, 010047210, 010047211, 010047212 and 010047214.
L%"aqﬁmLaw1z‘wNﬁmwamam‘uazmimmm 2 3(3-0-6)
(Selected Topic in Dynamics and Control I1)
deuneu ;- Lidl
Prerequisite  : None

MIUIINY Fnn wagmsduensenues viemsAnyiluamurivmsunamaniuaznisenua 7
ﬁLﬁauﬁmmmmma'm%m 010047201, 010047202, 010047203, 010047204, 010047205, 010047206,
010047207, 010047208, 010047209, 010047210, 010047211, 010047212 waz 010047213

Lectures, seminar and individual investigations or studies in selected areas of dynamics and
control having the different context other than 010047201, 010047202, 010047203, 010047204,
010047205, 010047206, 010047207, 010047208, 010047209, 010047210, 010047211, 010047212
and 010047213.
MIAaLTImeIINamansTeslralar MIIemANNSoU 3(3-0-6)

(Computational Fluid Dynamics and Heat Transfer)
deduneu o Ll
Prerequisite  : None

ﬂgﬁyug’msuaaﬂumﬂ%qagﬁuﬁ‘ﬁiaﬁ nsduunauniseyusdes MoulvArveuuazouluiudu
Inauuulailudvislawsud anudestu @dosnin nsgidn Bnsdunsdmivannmadeoyius
wuudaduAn nawasvesENNITRYRLSKUUNTIluAnLasLuUlawmasludn

Fundamentals of partial differential equation, classification of partial differential equations,
initial and boundary conditions, derivation of finite-difference expressions, consistency, stability,
convergence, iterative methods for elliptic differential equations, solution of parabolic and

hyperbolic differential equations.

N1990NLUUTZUUAINSOU 3(3-0-6)
(Design of Thermal System)
Aedunow Ll
Prerequisite : None
NTLUIUNNTEDNLUUNIIAINTTY GﬁaaﬂamqLﬂwgmam‘ﬁﬁﬂLfJiﬂ‘iAﬂ’]iﬂﬁﬂiW@@ﬂLLwizwmﬁmmim
n1sidengunsaldmsussuuanuieu wuuitaemuadamansd mivgunsalauieu n15dnaes
anunsal mallanagamnganian Mynngszuuaufeuneldnmaihauiiaamzuuaaou
Engineering design process, economics consideration for engineering design, equipment
selection for heating systems, mathematical models for thermal equipment, system simulation,

optimization techniques, transient analysis of thermal system:s.



010047303

010047304

010047305

FLUVALAUNAIY 3(3-0-6)
(Energy Storage System)
Aadunow ;- Ll
Prerequisite : None

ANAIATY WAZITNITVDINITAZAUNSNY NITAZAUNAINUAINTOU NMTdzauANTOUdURE uay
nsazauluiagiudsuaniug msazaumdsnuna Msazaundaudng nsazaundanuaat ng
azauwa"’amuh\lﬂwLLazwé’amuamuLL@Jmﬁﬂ ANSALAUNGIULAT] msazauwé’wmhizawn 13
NAADUTZUUNTAZANNAIUANUTOU Lﬂi@gmam%madmiagauwé’wmmm%’au MUz ALNE Y
ANuFouNNLAIRTIngLarn1TUTENALTIY

Importance and modes of energy storage, thermal energy storage, sensible heat storage and
storage in phase change materials (PCM), mechanical energy storage, storage as potential energy
and kinetic energy, electrical and magnetic energy storage, chemical energy storage, long-term
energy storage, testing of thermal Energy Storage System, economic aspects of thermal energy

storage, solar thermal energy storage and application.

QUVNAMAR TG
(Advanced Thermodynamics)
dsAuneu - ld
Prerequisite : None

mumuﬂg%ﬁmﬁaLLasngsﬁaﬁaawmqmmwamam% FEUULANITIATIZRUUAIUALUTUING N3
Ansennsliusslevilauaznislduselevilavesiging aunisaniie auduiusvesquandd
MIATUDUVNARANS ﬂmauﬁ’amaﬁmqmmwamam%maﬂmmauﬁlﬁmﬁaLﬁ'm UfAseall seuunay
wlauazvaneasrusznou msldustlemildmaeduadl nslduselovdldmdnunivoatomas

Review of first law and second law of thermodynamics, systems and control volume
analysis, availability analysis, availability analysis of cycles, equations of state, thermodynamics
property relations, thermodynamic properties of homogeneous mixtures, chemical reactions,

multiphase-multicomponent systems, chemical availability, chemical availability of fuels.

NTIATITRTZUUNS N ULAZIAINTTU 3(3-0-6)
(Energy System Analysis and Engineering)
dsduneu ;- Ll
Prerequisite  : None

FEUUNSNU ﬂ’]i@@ﬂLL‘U‘Ui%‘U‘UﬂiB‘U’J‘uﬂ’]iﬁl‘?ﬁﬁuiuq%ﬂ’lﬁﬂiiu LL‘u’]ﬁﬂﬂ’]i’A}Lﬂﬁﬁ%ﬁWﬁﬂﬂWULLazﬂ’]i
2ONLUUITUY LLu’JﬁmﬁugmmaamwamamaLLazWé'dd’mﬁmﬁ'mwuwé'w’m UATITANTZUIUNT
wazdninsaammamansuuUsige sruUdmnnmdinuiiugiu maliessiuagiinansataieg s
ponuuusEuUTiannsaliawld ndssflouazqunsaidfyitldlugnamnssy 1wy szuuvie 1n3osgu
Lﬂéaquamﬂﬁaumfm%u 3’3&]‘1/13&ﬂifﬁﬁ’)@EJINLWIBMW?BUU‘]T]ILMNWBE’{M

Energy system, design of process system used in industries, concept of energy analysis
and system design, basic concepts of mass and energy balances for the energy systems,
analysis of thermodynamic processes and cycles, basics of system engineering, analysis and
measurement methods, design of typical workable system, basics of some important
equipments and instruments used in industries, such as piping systems, pumps, and heat

exchangers, case studies describing optimal systems.



010047306

010047307

010047308

010047309

nsbnawuuliinia 3(3-0-6)
(Inviscid Flow)
Fwdadunew Ll
Prerequisite  : None
aunsluveamsidoud nouivhluierdunsivauuulinguiussiinisivawuunemudealy
aosfifuaranuiid nmsUszyndlinguivesdniiesduluvuninagnquivesafuasuuudase nnslua
wuulsivdialasfinisvaunu wamandvesnisinatu naudvesedutn mslanuulduiiauassadald
Governing equations of motion, kinematics, and vorticity transport, general theory of
irrotational flow, including two-dimensional potential flow, the complex potential, and three-
dimensional potential flow, applications to thin airfoil theory and free streamline theory,

Inviscid Flows with vorticity, vortex dynamics, water wave theory, inviscid compressible flow.

nguinslvauuutiuluy
(Theory of Turbulence)
IdsAuneu ¢l
Prerequisite  : None

wnAaierfunsinatiutay ﬂ’]iL‘U?iIEJ“IJLL‘UadLLazwqwﬁL%ﬁLﬁu%@JLaaEJﬁﬂ’lWEUENﬂ’I{LWa ATEILNR
msinnislvatiutuainuanismeass nsnszaendsnusatvesnsinatuln meavBondeadn
gosnsinatutin nduadsvesdutiusazlraaweslunalasaudy 158luad nislnauuy
Juthuuuudaszuaziuunne

Concept of turbulence, transition and linear theory of flow stability, experimental
observations on turbulence generation, turbulent kinetic energy distribution, statistical
description of turbulence, mean turbulent energy and reynolds stress closure models, turbulent
shear flows in free turbulence and wall turbulence.

NSNIANUSOULATLIA 3(3-0-6)
(Convective Heat and Mass Transfer)
deduney - ladl
Prerequisite : None

msanemanuseu wavluuusulunsiraluvanfiviagmestuaun mamagluaniu-uiansiaees
ANUAANELAES USSR wIWSsUTBUTENIN9NISENEWANSDULALNTEUMLIE NSINEWAINSDU
Tumslrannudags wdesnm FraAsunasmesdnau  mswuuudass

Heat and momentum transfer in laminar and turbulent flow, the laminar boundary-layer
solution, similarity and nondimensional parameters, mass-momentum heat transfer analogy,
convective heat transfer at high velocity, stability, transition and turbulence, free convection.

nsiANUTaU
(Conduction Heat Transfer)
dsAunew 1l
Prerequisite  : None

ngiugiunsiianuseulurewdwilalolansela wazuoulolansela Buddgm  nstaruiou
wuuasinazkuyldalunis des warawdd wiastidiaaudouniely nswaduauresnudeu
wteiiauladug Al InTiUsnauasiBidsiua

Fundamentals of heat conduction in isotropic and anisotropic solids, methods of solution to
steady and transient heat conduction problems in one, two and three dimensions, internal heat
sources, periodic flow of heat, problems involving selected interesting Topic with approximation to
analytical and numerical techniques.



010047310

010047311

010047312

010047313

NIWNSIEAINTOUY 3(3-0-6)
(Radiative Heat Transfer)
dsduneu - Ll
Prerequisite  : None

ﬂg‘ﬁugmmﬁdmmwé’dmuﬂmmawi%’aﬁiu@f'aﬂawﬁamnﬁu AuautRvaiiwarIuna-1nos N3
senuuumLazvileloth mﬁﬁaﬁaqquﬁ%aLLmLLazmﬁms&Jﬂﬂa

Fundamentals of thermal radiation in participating media, surface properties and view factors:

design of furnaces and radiant boilers, optical temperature diagnostics and remote sensing.

myianisivauazanuioumemaiiauaiasnisusyaianadeya 3(3-0-6)
(Optical Technigue in Heat and Fluid Flow Measurements and Data Processing)
Aadunow ;- Ll
Prerequisite : None

mmiuasgﬂﬁﬂwaﬁugmﬁmﬁ"UmiLaumwaﬂLLaq NNINTLLIUADINBUNIANTINANNITAUN YD
wadluaUNIA N1INTLTIVBILAIIINNFUBUNIA NARDLIAIVINLALDTUUUYI wmadauaziadesiodn
AuaNURveILNIA NM5UTEINANATRLAINNTIAMELE

Light Propagation Basic and General Notation, Scattering by one Perfectly Spherical Particle,
Propagation of Light Inside a Particle, Scattering by a Cloud of Particles, Temporal Effect due to
Pulsed Laser, Current Measurement Techniques and Devices for Measuring Particle Properties, Data

Processing for Optical Measurements.

syuuedasuialetuasiaen 3(3-0-6)
(Steam Boiler and Furnace System)
ndeduney - ladl
Prerequisite : None

nseenuuuetesilaletasnlioloth nsimsgsinalaniswnludiuavaussauzvavioloth
nsUszannisUanaeseenlesuesiulnsiunazeenleduesdamesiinainaiestudaleti n1s
femenudeuluiiufidiamanudeunuunnmi nszuunsAaTuRuRuRaemeuteu duan
W fwaznsimnugunnudeuvenaiasinialet

Steam generation and steam boiler design, combustion mechanism in boiler furnaces and
performance analysis, estimation of nox and sox emission from boilers, heat transfer in
convective heating surfaces, processes on the fireside of heating surface, lay out and heat

calculation of steam boiler.

mslunanuunia 3(3-0-6)
(Viscous Flow)
dsduneu -l
Prerequisite  : None

MIMAIRBUdmSUaLNS Wds-aland wnnsawesreinsinaluvaiiun anuauss-luanuay
wiestuawd mslmanelusazuntasiawes mslwawuunan Msussendiunisanemanusouwaziig
wagnsUszendiunsivawuuiiuisened

Exact solutions of Navier-Stokes equations, the laminar boundary-layer theory, Reynolds
stresses and turbulence, internal, boundary layer, and mixing flows, applications to heat and

mass transfer and to chemical reacting flows.



010047314

010047315

010047401

010047402

L%‘I’ejx‘]ﬁﬂLQ‘W’13‘1/1’1&911/’1‘LlﬂiS‘U’]‘LJﬂ’ﬁF"I’J’]iJ%IE’JULLaS‘UBQVLWa 1
(Selected Topic in Thermal and Fluid 1)
Ateuneu ;- Lidl
Prerequisite  : None

MSUTIEE dun warnshuadeaues wiensAneluaeiviimnssueiemna e
LANF991NIYY 010047301, 010047302, 010047303, 010047304, 010047305, 010047306, 010047307,
010047308, 010047309, 010047310, 010047311, 010047312, 010047313 waz 010047315

Lectures, seminar and individual investigations or studies in selected areas of mechanical
engineering having the different context other than 010047301, 010047302, 010047303, 010047304,
010047305, 010047306, 010047307, 010047308, 010047309, 010047310, 010047311, 010047312,
010047313 and 010047315.

SosammzenunszuiunsausouLazaedla 2 3(3-0-6)
(Selected Topic in Thermal and Fluid II)
Idsduneu - 1l
Prerequisite  : None

MSUTENE dun warnshuadeaues wiensAnwiluaeiviimnssueiemna e
LANF991nIY1 010047301, 010047302, 010047303, 010047304, 010047305, 010047306, 010047307,
010047308, 010047309, 010047310, 010047311, 010047312, 010047313 ey 010047314

Lectures, seminar and individual investigations or studies in selected areas of mechanical
engineering having the different other context other than 010047301, 010047302, 010047303,
010047304, 010047305, 010047306, 010047307, 010047308, 010047309, 010047310, 010047311,
010047312, 010047313 and 010047314,

wann1swazNIsUsEenAn Tl 3(3-0-6)
(Principles and Application of Combustion)
Aadunow ;- Ll
Prerequisite : None

NEIULAZNITIATIENE I IUTBSEUUN ALY sAUTeRsafueanlvuasnuludiuuy
A9 naufiladliuazivatlinan sunsieainnisszile vearbudlumiwn Ao lnddmsy
\nTedud 1an1y Mdmquiuardwannisvaass

Energy and energy analysis of thermal systems, discussion of all type of combustor and
incinerators, flame and mixed-flame theory, explosion hazards, furnace combustion chambers,
combustors for reciprocating engines, pollution, theoretical and empirical approaches.

\Foumdswaznswlug 3(3-0-6)
(Fuel and Combustion)
dsAuneu - lud
Prerequisite : None

nEnmauagnszvrumaning Maulssanventomas auantiwesdnunrauifivendomas
Ao WelnAavauasienauds anwazautRvesUarlnainnslnduuunig s lnsifianosd
Lofivis gauvmamansuen1svgl sauaiiveanisiwnlug aunandsnuuwazUseansamueuniunbngd
ansmewnaluladmsunlrdidomduds Womdunauasdemasing

Basic concepts of combustion processes, classification of fuels, properties and characterization
of gaseous, liquid and solid fuels, characteristics of the combustion flame, stoichiometry,
thermodynamics of combustion, chemical kinetics of combustion, energy balance and furnace
efficiency, overview on major combustion technologies for solid, liquid and gaseous fuels.



010047403

010047404

010047405

nIzUIUNI Az LnTaLUsd 3(3-0-6)
(Spray Process and Combustion)
dsduneu ;- Ll
Prerequisite  : None

nszUauNIAsd Mevhazesstesdemdunan naiavenvealsd Ufduiusveanszuaninie
wazalsd mawnlvdvesadsd mswnindveadomdavar mssvveves Jemdunan nssvive
wagmawlndvesdemdanaiuuneniiion nMaaluiuuuue wungu wasuuuass nnswnlgd
yesflduLarUaidowmavan

Spray processes, atomization of liquid fuel, drop formation in spray, interaction of air streams
and sprays, spray combustion, burning of liquid fuel, vaporization of liquid, isolated droplet
vaporization and burning, droplet array burning, group and spray combustion, liquid film and

pool burning.

WANUINTWA 3(3-0-6)
(Energy from Biomass)
sAuneu -l
Prerequisite : None

JolaU3UvpINISHAANESUIINTIA wmiuia@Lﬂﬁaugﬂwé’ammm%’smaL*f]umm%auuazﬁﬂé“a
MsUuEkaEnIIIsIANsiuTana Mewsud udemddunadaus nsnandemadmauar e
Faaw nszurumsasuguneanudesunazeamadl Inlslada nsuussdidufing wazniswnlvsl
NansEnUANIRdeLaznseuLlaensFuTng

Advantages of bio-energy production, biomass conversion technologies for heat and power,
biomass handling and processing, charcoal and biomass briquette preparation, biofuel and
biogas production, thermal and thermochemical conversion processes, pyrolysis, gasification

and combustion, environmental impact and the policy framework for biomass utilization.

Asduaznisuang 3(3-0-6)
(Atomization and Sprays)
Adeuneu ;- Lidl
Prerequisite  : None
‘Ui']ﬂQﬂ’liﬂjLLaSGUU’JUMS‘ﬁquu‘U@QmiLLG]ﬂ(?f’) nsuandvesd i duasiiut  anszanedn
Yunrenvesals slavesiadn Mdefwanuueeiiy Wdauuuausulnaiy nslnanigluiide
UsednEnnveainda Aadnuarveasdnieuen maANTINTUIANEA N1TTENEVBINER
Atomization phenomena and basic processes, jet and sheet breakups, representative drop
size distributions of sprays, atomizer types, diesel plain-orifice injector, pressure swirl atomizer,
flow in atomizers, atomizer performance, external spray characteristics, drop size measurement

techniques, drop evaporation.



010047406

010047407

010047408

010047501

FnadmsuausouLaz A8 3(3-0-6)
(Biomass for Heat and Power)
IdsAunew -l
Prerequisite  : None

Snwzantivesdnuiatarnsiauselovi AnsnndnsunisuanAusoulazinas MsASIER
msunlvgl idesEnmeuaziniaaiialoth gunsalaznszuIuNslunIsHEAIIAY NMSHARAEITI
NTIATIEALaERnmNaLsTauE N15UsEdUAIUNTRNYlATINISTINIE n1sAuIanIsUanlasy
UawuazIsN1IAIUAY

Biomass characteristics and availability, potential for utilization in heat and power
production, combustion analysis, gasifies and boilers, power generating equipment and
processes, cogeneration, performance monitoring and analysis, financial evaluation of biomass

projects, emission calculations and control methods.

Fosdmamzmednuniswnlid 1 3(3-0-6)
(Selected Topic in Combustion 1)
IdsAuneu -l
Prerequisite : None

MUTIENE UL warnsAunidenues wiensinwlusuivimnssueiena Ao
LANA19910IY1 010047401, 010047402, 010047403, 010047404, 010047405, 010047406 Lay
010047408

Lectures, seminar and individual investigations or studies in selected areas of mechanical
engineering having the different context other than 010047401, 010047402, 010047403,
010047404, 010047405, 010047406 and 010047408.

Sosdmamznaduniswnll 2 3(3-0-6)
(Selected Topic in Combustion 1)
IsAunew -l
Prerequisite : None

MSUTIENE S warMIAuAiIEIEnues sonsAnuluau ivimnssaiesna Ao
LANEI9IATY1 010047401, 010047402, 010047403, 010047404, 010047405, 010047406 Lay
010047407

Lectures, seminar and individual investigations or studies in selected areas of mechanical
engineering having the different other context other than 010047401, 010047402, 010047403,
010047404, 010047405, 010047406 and 010047407.

ﬁugm’imﬂiimmuauﬁ 3(3-0-6)
(Fundamental of Automotive Engineering)
Aadunow ;- Ll
Prerequisite : None

Mdmazndanufidesnisiioervuzusadoanunisiadeuii nsdadenuardndudussuudy
indeufitigidesiuanssousUfuRnu UssAvsnmuasnansenusedundon nsesuieviniuazdn
JUAUDIAUTENOUAI9Y TULUISIV WU AaeYl TeuiesAwelsulalaziusa aussaurn1sTuIAden
yauATaseud Tadrinnisduinden

Power and energy requirements to cover traction resistance, selection and rating of various
drive systems concerning operating performance, efficiency and environmental impact,
functional description and rating of various longitudinal components such as clutch, gearbox,

differential and brake, driving performance of motor vehicles, driving limits.



010047502

010047503

010047504

010047505

NAFENTIFINIINYTULUA
(Mechanics of Automotive Engineering)
Jderuney Ll
Prerequisite : None
SEUUTOIFU 819 aU3e Fanae Adssosud svuudiiuiaes Seulvanuiiaiosaiwesenueud
WUUSaesEuEURT U e UASD
Suspension system, tire, spring, damper, car seats, steering system, stability conditions of the

vehicle, four wheel vehicle model.

STUUIMINTTUEIUUA 3(3-0-6)
(Automotive Engineering System)
teuneu ;- Ll
Prerequisite  : None

LLu’]ﬁﬂ‘ﬁug’mLﬁlﬁl’]ﬁUﬂﬁaaﬂLL‘UU@T’J?G nseonuuvgUnsaiUsznaulusauaynAILAT BB UAvDS
SoeuAEeALYIal MsDRNLULRIENsEMmEnsve s wmleiitety Mastmulasad i 3ams
fmnallludiedund maveaeulufeslfjiinsvedassadaiidudeon

Conception of the vehicle bodywork, design of on-board systems and development of
complete motor vehicles, ergonomic design of the driver place, development of lightweight
constructions, methods of computation using finite element method, laboratory testing of

complex structures.

SosfmanIEnaiuimnssus e 1 3(3-0-6)
(Selected Topic in Automotive Engineering I)
dsAuneu - lad
Prerequisite  : None

AM3US3818 duNun waznsAuniIdienues rien1sAnuluduAmInssueueuATE eI
LANAI9AINIYT 010047501, 010047502, 010047503 az 010047505

Lectures, seminar and individual investigations or studies in selected areas of automotive
engineering having the different context other than 010047501, 010047502, 010047503 and
010047505.

SosAanIEn1aduIcmNssuE LU 2 3(3-0-6)
(Selected Topic in Automotive Engineering II)
Adeuneu ;- Lidl
Prerequisite  : None

AM3USI878 FuNuT waznsAuniIdienues rien1sAnuluduAmInssueNuEuAT T eI
WANAI9AINIYT 010047501, 010047502, 010047503 Laz 010047504

Lectures, seminar and individual investigations or studies in selected areas of automotive
engineering having the different context other than 010047501, 010047502, 010047503 and
010047504.



010047602

010047604

010047605

WAFANTULAENITAIUALYBIDINIALIY 3(3-0-6)
(Aerospace Dynamics and Control)
Jderuney Ll
Prerequisite : None
4 A o 4 4 4 4

LATDNUBDINDINIAYIU dUNITNTITLARDUNVDIDINIAYTU ﬂ’]iLﬂ@E]LW]SLULLu’JEJ’]’J mimaauﬂuum
VI NOEHNNTAIUAN NMSAAEDETAN N150BNKUUNTTUENLULR

Aircraft instrument, aircraft equation of motion, longitudinal motion, lateral motion, control

theories, stability augmentation, autopilot design.

ﬂﬁi@@ﬂLL‘U‘U@WﬂWﬂEﬂULLUUL‘Vlll’]%ﬂll‘ﬁiﬁjﬂ 3(3-0-6)
(Optimal Aircraft Design)
Adeuneu ;- Lidl
Prerequisite  : None

MseenuUUiemATivangay nsuanadayylugvaunsadnmans ﬂﬁmmﬁmm:ﬁammﬂ@m
Alisifouly mamarfmsnzauvesiymitlifudaduazifouly msUszyndliiinseenuuuiiie
MWﬂWWLMN’]uﬁJﬂ,‘Uﬂ’ﬁ@E}ﬂLLU‘ULﬂSENUu‘U‘L!Gm suamvmmLLauwauiﬂumsaame ﬂJ;]‘iuLUEJULLﬁJUE]UJﬂU
1‘uﬂ7§@@ﬂLLU‘U amiauﬂumsuu ﬂ’]iﬂWM‘UWUUWﬂLU@QGM i‘ULLUUﬂJENLﬂﬁ’OQ‘U‘Ll miﬂsvmmmwuﬂ k)
paNWUUANS Un YANIN msmammawum qugmaa LLa”ﬂWiﬂﬂ‘H’]f}\laﬂi‘”Vl‘U‘Uaﬂm’]LL‘USWN'?] SL‘LJﬂ']i
2eNUUULATDIDN

Optimum design concept, problem formulation, unconstrained optimization, nonlinear
constrained optimization, aircraft design process, aircraft conceptual design, requirements,
airworthiness regulations, aircraft performance, initial design and sizing, overall configuration and
systems, parametric analysis, aircraft weight, fuselage design, wing and tail design, powerplant

selection, landing gear layout, trade study.

VQUINIBINANAFNENT 3(3-0-6)
(Theory of Aerodynamics)
ndsduneu o ladl
Prerequisite  : None

aun1sn1sivavesvesivalusuduinsnuazeunus nislauuulivilauwaglidnduuinueiniauas
Ynadeadu nislvauvulnmuidea nguiiduuseen nguifuAiusien nslnawuudnia n1sfa
AAuYoAkAzIeALNaLTY nslvar uueanarAniinees nnssiassnisivawuudadu nstauuud
muvilauartudeRauuus U suLasdut

Flow governing equations (integral and differential forms), inviscid, incompressible flow over
airfoils and wings, potential flow, lifting-line theory, lifting-surface theory, compressible flow,
shock and expansion waves, flow through nozzles and diffusers, linearized flow, Viscous Flow,

laminar and turbulent boundary layers.



010047606

010047607

010047608

010047609

ualsdanain 3(3-0-6)
(Aeroelasticity)
sAuneu ¢l
Prerequisite : None

adnAransuaznaransvowelsdanadin usanseimsonianaans, onanaansiuuliaia
n15ATIgnIInsyieveslngawasUnuyulun1ienisivaniee 380193 seiniwelsdanasin n1s
ﬁi’ﬁaawaﬂLL@IﬁL%aﬂﬁmaaﬂLLazmiM‘Uﬂu

Static and dynamic aeroelastic, aerodynamic loadings, unsteady aerodynamics, flutter
analysis of fixed wings and rotary wings under various flow conditions, analytical methods in

aeroelasticity, aeroservoelastic modeling , and active control.

mMsdanauagnseanuuulasiasamdnvenaiasiy 3(3-0-6)
(Aircraft Structural Layout and Design)
dsAunew -l
Prerequisite : None

ngsdsunazdovsfulunmsesnuuulasiadaniesiu namanivedlasairaniosdunuuudants
wssfinszrilunmsdunuuauinmsuarliaumns mstiduiiufamuauuuiuiuasiuudenoslu-ndy
L3TNTEaINaL USIINMITAREURITINATL N3N5EA1ERITEILTIMIBINANEATEARS QUEGHIGRIEN
439 N1sNTTAETRNLIuEsuLarimuddn nsdemevedasiaine Msdannasiruavuadesdu
RN EENEEN

Airworthiness regulations, rigid airfframe dynamics, symmetric and asymmetric flight loads,
unchecked and checked control movements, gust load, ground maneuver load, aerodynamic
load distribution, balance loading, shear, torsion and bending moment, failure modes, structural

layout and initial sizing.

NFIAIIEAULAZNITODNRUUIZTUUDINA 3(3-0-6)
(Space System Analysis and Design)
Aadunow - Ll
Prerequisite  : None

MTlATIERuAzRaNLUUTUSATeIN1A Awindexlueinie N1590nkUUNIAYS NT0BNLUTLAL
AMMUATUINYTUDINTA TLUULDYVDILIUDINA ﬁﬂ?ﬂﬁﬁﬂiim%@ﬁﬂ?iéaﬁ'ﬁ N1599NULUULAZAINUA
YIAvBsTFUUNIATUAY STUUdsgoInIa nsliaTesiaranindetiold nsTemesiduny

Space mission analysis and design, space environment, orbital design, spacecraft design and
sizing, spacecraft subsystems, communication architecture, ground system design and sizing,

launch systems, reliability analysis, cost analysis.

NSTUFUVBITTIN 3(3-0-6)
(Rocket Propulsion)
Atadunow Ll
Prerequisite  : None

namansnstulazszuutufuresaniaenistunelulanuazsewinam Ma"’ﬂmiﬁ”ugmsummﬁu
fulnelidonduduantomdune annilldduedes duedes-lifhuazlnitlunsdusu

Flisht mechanics and propulsion system for terrestrial and interplanetary flight, basic
principles of solid and liquid chemical Rocket Propulsion, nuclear rockets, nuclear-electric

power and electric Rocket Propulsion.



010047611

010047612

010047613

010047614

WAAEASUAZNITAIUANEIUDINA 3(3-0-6)
(Spacecraft Dynamics and Control)
dsAunew 1l
Prerequisite  : None

Waran3 AT NAAENTNITNITIIVOWIUDINIA LYULRTIANITNTIT LOAYLBLADIAIUANNTNII
quﬁmiﬂ’m@u miaaﬂLLU‘lJmﬁmmumimﬁ(?h

Orbital dynamics, spacecraft attitude dynamics, attitude sensors, attitude control actuators,

control theories, attitude control design.

nspenuuuuazinAluladindeseudornFey
(Aircraft Engine Design and Technology)
Aadunow Ll
Prerequisite : None

mmumaﬁmimmﬁﬂéua nslvanuudad npflugruanssousnnsiu fefmualunisesnuuy
LﬂiE’NEJ‘L!G] N15IATIE ‘lﬂ’)é]‘-ﬂﬂiﬂ']‘ljwl@ﬂU‘U@ﬂLﬂi@ﬂﬂu@]L"W| LLiﬂ‘IJ‘UWLJLLﬁ L UTANIIOUY N1TILATIE ‘Vi
amﬁauvuaﬂﬂﬂaamwmmawum ﬂwswmumumﬁawuwmmvﬂu amiauwuaaﬂamwwmas
farumesiu M@QLNWI‘VTNLLaumaLmlmwwmmdaaﬂ Asfndanieseud walulagnisuantudiu
\SesEud MIMAFBULAYNNSTENTI AT DB

Review of thermodynamics and compressible flow, fundamental of aircraft performance,
engine design requirements, gas turbine engine cycle analysis, thrust and performance
parameters, off-design analysis, engine component matching, inlet and nozzle, compressor
performance, turbine performance, combustion chamber and afterburner, engine installation,
component manufacturing and technology, engine testing and maintenance.

SosaamznaduiemnssunisOusazeania 1 3(3-0-6)
(Selected Topic in Aerospace Engineering 1)
Aadunow - Ll
Prerequisite  : None

N15UTIB1Y FuNU waznsAuATdeaues niensanwiluduicinssunisiunareaniadil
omAruanseainden 010055601, 010047602, 010055603, 010047604, 010047605, 010047606,
010047607, 010047608, 010047609, 010055610, 010047611, 010047612 uay 010047614

Lectures, seminar and individual investigations or studies in selected areas of aerospace
engineering having the different context other than 010055601, 010047602, 010055603,
010047604, 010047605, 010047606, 010047607, 010047608, 010047609, 010055610, 010047611,
010047612 and 010047614.

Sosdmangmadinuimnssunistukazeania 2 3(3-0-6)
(Selected Topic in Aerospace Engineering 1)
Aadunow ;- Ll
Prerequisite : None

A5USSENE dunun uwarn1shuaiidieaues nsenisinunludiuiainssunisusazednie il
Lﬁwﬁwmﬂmamﬂ?m 010055601, 010047602, 010055603, 010047604, 010047605, 010047606,
010047607, 010047608, 010047609, 010055610, 010047611, 010047612 ez 010047613

Lectures, seminar and individual investigations or studies in selected areas of aerospace
engineering having the different context other than 010055601, 010047602, 010055603,
010047604, 010047605, 010047606, 010047607, 010047608, 010047609, 010055610, 010047611,
010047612 and 010047613.



010047701

010047702

010047703

010047704

msa%’w61";LLUULLaxmiaﬁaaﬂﬂismumisﬁugﬂwaaL@J@% 3(3-0-6)
(Modeling and Simulation of Polymer Processing)
deuneu ;- Lidl
Prerequisite  : None

nsmuIkuUItaeInsiua nsangluuudiaeinisiva weallanisawameseddeuisinludan
wlotsud lludedug waziuuunilnessedmud Sassnisivaludifiniuuuda wuunase uay
wuudnsa I1aeanisanglouauiounazufnsenludifiuiseninanssuiuniseuagd Msdnaeenis
lnavesdandanguuuunia nsluavetealuiidnin N1sATIERANUFuRUSTENINANUALLAY
ANuAsERlTanned o sILaYNEAIDSHAY

Flow model development, flow model simplification, finite difference technique, finite
element method, boundary element method, injection and compression mold filling
simulation, extrusion, heat transfer and curing reaction, viscoelastic fluid flow simulation, die
flow, stress-strain analysis of polymeric and composite parts.

Flelagvosiannediues 3(3-0-6)
(Polymer Rheology)
dsduneu - Ll
Prerequisite : None
AaNUANIINIEnIW Auseu Auaudivnang warnginssunisimvesiaanedweslunisivaniu
JUNTIUAZAYULFNY L%'&JuiLLazﬂizqﬂﬂ%ﬁumiau%’ﬂﬁﬁugm WU aun1seysnyuaa luwudy uag
W&y Mmaesginslvavesiagnedimeslugunsinivuzingg aunsfensmaassidldegluiagiu
Wil @aunsenmas aunisvesdsauazuaaaes mslvavesveavanindanguwuuidadunazlidadu
Description of the physical, thermal, mechanical, and rheological behaviors of polymeric
materials relevant to various flow geometries, basic transport phenomena equations of mass,
momentum, and energy, analysis of a polymeric fluid flows in various geometries, elementary
constitutive equations: power-law model, Bird-Carreau model, linear and non-linear viscoelastic fluid
flows.

narFansUINALIBSLUULT
(Mechanics of Solid Polymers)
dsduneu - Tl
Prerequisite  : None
fuguifefunamanianudeiies ngfnssuuasngquivesnrumiiadangu maseiuuuuey
ﬂmﬁﬂwmzmaﬂwqaﬂiimmmwﬁﬂ%mju mi%mjul,ww’m WAANITIATIE AL UTEUUNANY
muaion MslisedouisiludiodiuudvesTaniifienuvilndangu uaztan findeeng
Background of Continuum Mechanics, viscoelastic behavior and theory, modeling and
characterization of viscoelastic behavior, rubber-like elasticity, analytical and approximate
solution techniques for engineering stress analysis, finite element analysis of viscoelastic and

rubber-like materials.

Sosdmargmainuimnssumediues 1 3(3-0-6)
(Selected Topic in Polymer Engineering 1)
dsAuneu -l
Prerequisite : None

AN5UTIENE dUNUT waznsduatIfsaues nienisinuluaivndmdainssunedwesaid
Lﬁwﬁﬂmumﬂﬁmmﬂ%m 010047701, 010047702, 010047703 ez 010047705

Lectures, seminar and individual investigations or studies in selected areas of polymer having
the different context other than 010047701, 010047702, 010047703 and 010047705.



010047705

010047801

010047802

010047803

010047804

Sosdmargmainidmnssunediues 2 3(3-0-6)
(Selected Topic in Polymer Engineering II)
sAuneu -l
Prerequisite : None

AN5UTIENE dUNUT waznsduatIfsaues nienisinuluaivndmdainssunedwesad
Lﬁ@iﬂﬁ‘lﬂl,l,mﬂﬁhx‘ﬁﬂﬂemﬂ 010047701, 010047702, 010047703 ez 010047704

Lectures, seminar and individual investigations or studies in selected areas of polymer having
the different context other than 010047701, 010047702, 010047703 and 010047704.

VuguAAsULUUATTIn 3(3-0-6)
(Bio - Robotics)

Adeuneu ;- Ll

Prerequisite  : None

wuzthiAgaiuusuinaadouluuddi@in maedeuiivesiusudiuuinanildsudvsnamian
nnsndeuiivesrunardn’ ndnn1svesnisiiu Wamam%‘uaﬁmqt,vﬁuﬂ%d wamam%‘uaﬁwuwawﬁ;m
Joude n1smuguATAdeuiveITUUMAIIRITeNAD N15AFIIMNINITAY N1TAUANNNTNTIA
miaaﬂLmumaﬂa‘umﬁuauﬁﬁﬁm

Introduction to biologically-inspired robots, various types of robot movement derived from
human and animal motion, principle of legged locomotion, rigid body dynamics, dynamics of
multi-link  systems, control of multi-joint movement, gait generation, control of balance,
mechanical design of legged robots.

waman Suutug 3(3-0-6)
(Advanced Robot Dynamics)
Aadunow ;- Lidl
Prerequisite : None

NMUMUALLANAVBILIUNG Lma@ué“asuaqmﬂﬂ%ul,mm N5UsEENAANN1TORELERT-AINTIUNT LYY
N8 aumimﬂimimaamsm?{auﬁmaﬁ

Review of kinematics of robot manipulators, calculus of variation, application of euler-
lagrange equation in robot manipulators, lagrange quasi-equation of motion.

m'ﬁmuqm%uqa 3(3-0-6)
(Advanced Control)
wdedunew L
Prerequisite : None

MsmIUANLUUATRDA nsiendnvalssuuniuatugs naudiadosnm alesamuuudenuen
mMseuALUUUIURLedld nsmuauuulasiisUsEam ManuaNLUUTYd

Digital control, Advanced Control System Identification, stability theory, Liapunov stability,
adaptive control, neural network control, fuzzy logic control.

Fesfnanzmafuimnssususud 1 3(3-0-6)
(Selected Topic in Robotics 1)
Aadunow ;- Ll
Prerequisite : None

NM3U5T818 FULuT wagnisfuaiidnues nien1sAnwiluaivnivimisdimnssuuoud s
Lﬁ@iﬂﬁ‘lﬂl,mﬂm"]\‘ﬁ]’]ﬂaﬂj’l 010047801, 010047802, 010047803 ez 010047805

Lectures, seminar and individual investigations or studies in selected areas of robotic having
the different context other than 010047801, 010047802, 010047803 and 010047805.
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L'%‘aqﬁ’mLawwmaﬁmﬁmﬂiswjuauﬁ 2 3(3-0-6)
(Selected Topic in Robotics 1)
dsAunew 1l
Prerequisite  : None

ANSUTTENY, FULUT WAENISAUATINAILAULDS ‘vﬁamﬁﬁﬂmiuawﬁmmﬁmnssuﬁuauﬁﬁﬁ
Lﬁawﬁﬁmmﬂsi’mmﬂfrm 010047801,010047802, 010047803 ag 010047804

Lectures, seminar and individual investigations or studies in selected areas of robotic having
the different context other than 010047801, 010047802, 010047803 and 010047804.

N30ULAZOINANAAIENTNIOINIFAB 3(3-0-6)
(Aircraft Flight and Aerodynamics)

dsduneu ;- Ll

Prerequisite  : None

Mrzianssauzreadesdunuudnudne ussinuvenniosdu aunsnisadeuil veulmvih
Msdu 8nsmsle Shsnsseu stezmanaznatlunsdu maedestuuazason nsduluvimi
msfuuuusingg madeneviaussauzveaadesiunuudnuyy enmanamansvesyaluin aunisns
indeufiveandasunuudnnyy sukuunsdu veuwainnisiu msdunuuaseais n1sOuTu-as
LL‘u’JaldLLazmiﬁquvi'mwmiﬁuLL‘U‘UG]I”N“]

The fixed-wing performance, airplane drag polar, equations of motion, flight envelope, rate
of climb, gliding flight, range and endurance, takeoff, landing and maneuvering flight, the rotary-
wing performance, rotor aerodynamics, equations of motion, mission profile, flisht envelope,
hover performance, vertical flight, forward flight and maneuvering flight.

NMTIATITALATIAT 0N AL 3(3-0-6)
(Aircraft Structural Analysis)
dsAunew Ul
Prerequisite : None

n15eRazn1seenwuulasiadimdnvenasosdu dormunluniseonuuulaseddng wsedi
nsgvifuleIostu veulminnisu Yanildviilassairvenniesdu nislinseilassainalngds
WANIY APIAUAALAZANLAULEEDU NITIATITAlATI@SLUUaLAELazranea lassasiesniglu
gosdnuavarduedeadu mylnseilasiadsuiuunaasnisliem nseenuuuRResuLsHiou nsiu
ntudn Manmeilassaieannaunasssdeulnludiofunddowiy

Aircraft structure layout, design requirement, basic aircraft loading, flisht envelope, aircraft
material, energy method, bending stress and shear flow, single and multi-cell structure
analyses, wing spar and box beam, cutout, wing rib, fuselage frame, plates and shells, buckling
strength, shear panel, clip support, joint and fitting, composite structure analysis, introduction to
finite element analysis.

wamansuaznsmuadlumansiuiareInia 3(3-0-6)
(Dynamics and Control in Aerospace)
Avladunow ;- Lidl
Prerequisite : None

spuUfifin n1suUasiiin yuvesessiand Snsimaasunuueesiass mevimesidou aunisvesan
Judeesaas warmansn1siu naransveteIueINIA aun1saniuy wiesnin datuautdeaundu
anuy MduNRanIUL

Coordinate systems, coordinate transformations, Euler's angles, Euler rates, quaternion,
Lagrange's equations, flisht dynamics, spacecraft dynamics, state space equations, stability,
state feedback controllers, state observers.



