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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.
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(Analytical and Numerical Engineering Mathematics)
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WALLANEININ ANBULTIRIAYVRIAUNTITHAR TR YTUS R m'iriaaumiuuvdvyugwhiﬁum RG181
Tusdrilelsug Inludiofiuud WunuaSiediuus

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.

MTAATIZATZUUNINNG 1 3(3-0-6)
(Mechanical System Analysis 1)
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Overview of general integrated mechanical system basically comprising of applied mechanics
and materials system, dynamics and control systems, an introduction to advanced topics in each

of the core systems listed above using both analytical and computational approaches.
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Overview of general integrated mechanical system basically comprising of thermal and
fluid system, an introduction to the advanced topics in each of the core systems listed above

using both analytical and computational approaches.
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Attending to special lectures on current research topics and preparing reports on the

attended lectures.
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AUATINTUTIUNITNIAS BN TN UG

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.

Winludedud 1 3(3-0-6)
(Finite Element Methods 1)
wdsduneu  : lud
Prerequisite : None

Fomnuinsietuveavesym nmsuszanaeidentaesau waaiwdusaznisiuiadves
Tudiodind n1sUsenevaun1svesediuus [Reulvvaunuagfnouvosaunis A15935015U18
YoIRmoULTIUszIaAT MInmulusunsulwludedwug Jywaesdia

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.



010047003

010047004

010047005

010047006

Winludeduud 2 3(3-0-6)
(Finite Element Methods 1)
Awdsduneu ;010047002 FelWludiediuud 1
Prerequisite : 010047002 Finite Element Methods |
nsldenteAmUALaENITUTEIIUAIILUT AwuALUUlelENITImNASA LUUIEDS A Lazuy
81n51u9 LedwuduuuRal wuulausa wazwuuedwudveulwnnaztetdu Jaymiuuulainudiug
LLazﬁmwwﬁ‘ﬁuﬁULaaw Ygymuuvaudanas Jgmuuulidadu
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.

Winludedwuauuuluidadu
(Nonlinear Finite Element Methods)
Jderunen  : Ld
Prerequisite . None
Hymuuuld@adu mafedamuuulidadu 38nssmesdiv Aaevvesdymuvy  lddadu
Yaymduq finaula
Nonlinear problems, formulation of nonlinear problems, iterative methods, solution of

nonlinear problems, covers topic of interest to the class.

Winludlqu 3(3-0-6)
(Finite Volume Methods)

Fdedunew Ll

Prerequisite : None

npftugudmsutlgmmdmnssuiifedostu crb Fludlhqudmsuagmuuuinfiafuuey
AauINFU-AnTady é)"aﬂ@%ﬁmﬂ1iLLﬁi‘]ﬁymﬁm%fUﬁjmmﬁuﬂmmL%ﬂ‘umﬂ‘maLLU‘U A NsuAteyun
dwdvaumsuuudumize Blrlluihqudmiunsivauuuling msdvuaieulvveulun me
Rananaldsiavnazanuliiuuou

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‘%laqvﬁ“mLaw'1zmqéﬁuﬂa‘immam%LLazﬁuugm%mﬂﬁmﬁ"ﬂU 1 3(3-0-6)
(Selected Topic in Mathematics and Basic Engineering 1)
Jdsdunew ;o lidl
Prerequisite : None

NISUTIENE  AUNUY LAZNITAUATIAIBAULDY 30N1IANYITUAIUITVIN IR IUALRAIENILAS
‘ﬁugmimﬂisu fthdomivuanansannien 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.



010047007

010047010

010047101

010047102

Soswnamzmeiuadamaniuazitugiuimnssuily 2
(Selected Topic in Mathematics and Basic Engineering II)
Jdsdunew  : lidl
Prerequisite : None

ASUTTENE  SUNUY LATNITAUATIAIBAULDY san1sAnwIlUaIUIvIMAUAdnAIaRILAL
‘ﬁugmimﬂisu fthdomivuandsanniun 010047002, 010047003, 010047004, 010047005,
010047006 waz 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.

AdAEnTUsTENAaMSUNTITeAARINTIY 3(3-0-6)
(Applied Mathematics for Engineering Research)
wderunen o Ll
Prerequisite . None
seideuiBidesunIu uAaRdareINITWYIHY Nunsuanias Jymvesagsu-dyla aun1sids
duiina Meriduvesnsu aunsliveyiusges aumadeyiusadalidadu lunesiedulasaiueaiu
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.

namansvatianUsznauarnediues 3(3-0-6)
(Mechanics of Composite and Polymeric Materials)
wdsdunew  : lud
Prerequisite : None

waRnsmmesTagUszneuiuuiimmaien Yanussnouliuesdu mdeseiuuueeslsInslnandun
mywiianUsgneuaiiiiun auaudimainavemediwes anuviadaveu wuudaduarligady
mArnsieruduremedees rdmeremeaueion milTeiadmetudnTandaalnes
s TTugUneAwed iy

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.

FBastledanainuazlnludiedwudlunamansveuds
(Photoelastics and Finite Element Methods in Solid Mechanics)
Ideduney o ladl
Prerequisite : None

NMTIATILRAMUAULALAIILATEA AITINAAIILTBIANMUALLAZANUASEA N1TIAAIILASEA
ANUFUTUSSEMINANIAULAZANNATER Nguiwaen1sUseynd Blnladanadin ngufuavnisussynd
Wnlludiedua

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.



010047103

010047104

010047105

010047106

010047107

nouiianUsenau 3(3-0-6)
(Theory of Composite Materials)
Jdedunew  : lidl
Prerequisite : None
dulowasuvsnd  AautAnenudanguvesianuszneu woinssuvesianusenauiianiuaen
msllareisiuiaUszneu sl asreusuiansney definsaniiraiiosenuuuientuianuszney
Fibers and matrices, elastic properties, behavior of unidirectional composites, analysis of

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

nouANLEANEY 3(3-0-6)
(Theory of Elasticity)
Ideduneu o ld
Prerequisite : None
wumuﬂgﬁugmﬁuaanamam%mmm’aLﬁaa N199LATILIAIULAY mnﬂ?ﬁugﬂuasmwmﬂ%‘m
aunsmouaRyiivl Anudiluszuny enuddlussunuiily anueSesluszunu Jgvnanuifuisesns
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.

nguianudunaiadin 3(3-0-6)
(Theory of Plasticity)
JdeRunen  : Ld
Prerequisite : None

MFIATIERANIAY ATIAZER SRTIANLLASER NUAATIN ANLENTLSLUUNANERNYEIARY
Wuuazaaelen MsUszgnAnguianimmatafndutiyvuneinfidenasin

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

application of plasticity theory to a selection of problems.

Ve uHuLazUAaNU 3(3-0-6)
(Theory of Plate and Shell)
dedunew  : Ll
Prerequisite : None

ﬁu‘gﬂumﬂmﬁmmam% MsnaunIsMsAAeuivesiukazdenuie msuszaaen VIO VIRIUN
VB N13AN NEBuduTNLLasUR BN

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

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

NaA@AINITUANTAN 3(3-0-6)
(Fracture Mechanics)
FdeAuneu ¢ ldd
Prerequisite : None
ﬂamam%mﬂmﬂﬁﬂLﬁaqﬁuﬁww%’vi’aqﬁﬁwqammLLUUL%@LﬁuLLaﬂ;JL%JLﬁu AULAULAZAUIY
AINTTIAIUTRYSNT  FRIUTENDUANUTILUDIAINULAY ‘U%L’Jmmilﬁsgﬂwmaaﬂﬁlﬂmmaagn 19
VAFOUAIUAIUNIUAILLANTN  SasIn1sUanUasendenuanueion Buvita nasin1ssunis
WiulpuazAuatesvedsees N1sUsEenddIMsuN1seontuY
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.



010047108

010047109

010047201

010047202

Fesimamzmesunamanivesudsuszynd 1 3(3-0-6)
(Selected Topic in Applied Solid Mechanics 1)
Jdsdunew  : lidl
Prerequisite : None

N1SUTIEN8  JUNUY KAYNITAUAIIRIEAULDY NIBNITANHIIUENYIIBIMAIUNAAEAIUDILTS
Uszynd 7oy iuansisainien 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.

L%aqﬁmLawwzmqé’mﬂamam%mmLLs‘deﬂ'ﬁx&gﬂﬁ 2 3(3-0-6)
(Selected Topic in Applied Solid Mechanics II)
Jdsduneu - ldd
Prerequisite : None

NTUTITNY  dUNUT LAZNITAUAIIMIZAULES USONISANYIIUENIIVIMIIAUNAAIERIUBILT S
Uszynd Aoy iwuansieainien 010047101, 010047102, 010047103, 010047104, 010047105,
010047106, 010047107 waz 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.

WAAEAIVDITEUULAENITAIVAY 3(3-0-6)
(System Dynamics and Control)
Fdedunew  : Ll
Prerequisite : None

ﬁlaumamimzfﬂauwamam%maﬁmqLL%QLﬂ%ﬂ ONANBAILAZ N TATNUUUTIEITEUU aumsiusanty
euanansatumsenueslauazdaneld mssenuwuuiimuruwuuaunduantiy mssenuuuidananIsel
MSAIUANLUUAINDR

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

auduaziieunanauaznsiesziddnun 3(3-0-6)
(Mechanical Vibration and Modal Analysis)
Ideduney Ll
Prerequisite : None

mamv@umm%’uaxLﬁauLLuuwwa%WLLaxLLaﬂﬁw mMsTauazindasionisiuanuduaziiiou ns
ATIZRIINFYQYIUNIINOUAUDI LUUTI80UTINUA N15ILATIZATIATU N1IADUAUDILT
AR NSNAAEULTSTNNAYEITEUUNING

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

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



010047203

010047204

010047205

010047206

NAAENSLITILATIZN 3(3-0-6)
(Analytical Dynamics)
wdsduneu  : o lud
Prerequisite : None

warmansvesaymakarnguiands muwesvesnules nsuUasguiiiniagnseusnaBavyu
msUsegndglanesuazlalsalay nquinisindeulaasimenisussgndvnenniifion wamansnisvu
aumsmﬂsmfﬁﬂuaﬁwwmaﬂi?umm@as:

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.

nuinduasiiiou 3(3-0-6)
(Theory of Vibration)
Fdedunew  : lidl
Prerequisite . None

AL UE e U YD IS T UUNANE TUA LAY SYUUNTEANY dUNTANTIUS aun1susnianiiy
fmeuvesaunsUigianiny mamumindudasinesenisiadeuidsinue wuudiasslludied
UG mMsangulluuIIaes Msinugnanauaues

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.

mﬁmiwﬁ@ﬂwm%uqa 3(3-0-6)
(Advanced Modal Analysis)
wdsduneu ¢ lud
Prerequisite : None

nslAsIeAdaliunvessrUUBudY Audnyazanzvesssuulidady nsuidymssuuligs
Lﬁuﬂ”’sﬁlagﬂimaaum%ﬁ msuUasdanuinuarnisulasdanuiveseninga wetuavesssuuliiddu
nsUssgndnisuUasBanuind wivssuuliigadu n1sudasdasuimuuuralsdf n1suanuendnynl
yoaszuuliBady

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.

isuumuqmwummsauﬁqm 3(3-0-6)
(Optimal Control System)
wdsduneu  : lud
Prerequisite : None

Hyvnmsmeamngauiigadmiuszuunamans fauauuuumngasluLnuadumie i
ﬂ’JUﬂuLLUULmJ’meLLUWiaLﬁaﬂ Jaymmsiinaudn n1stusunsunadn nszuiunsdy fadunansal
UYL

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

process, optimum observers.



010047207

010047208

010047209

sruuAuANkUU LT 3(3-0-6)
(Nonlinear Control System)
wdedunew o Ll
Prerequisite : None

ANunevessruUliBady noufadisninisienyuen aiduienyueraluau nseenuuy
Fuvuiunesvds memuguiuuideulon enubuunadn maeuaudaeisenmbuumadn mseaue
Usudesld shdunalidadu mamuaudaniondesiu

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

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

nseedsluanaunly 3(3-0-6)
(Nano-Positioning)
wderunen o
Prerequisite : None

suUiiin Msinmumis anuaden ANNGNABY ANLLILET MImuANesT) aussausnimain
AnuaNTATan AuauTRauieu wuwefuuumiiunud mildnusueedaudunud dduindeu
wuuiiele yanalnilomuusiudissduunumns msvhawesyanalnuly

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.

miﬂszmawaé’zgiym%v’uqa 3(3-0-6)
(Advanced Signal Processing)
Fdsduneu ¢ ldd
Prerequisite : None

FuauNUIaLaYAILE nsuUasyiSesdygananiuviiy nswlasidesediusa n1sld
NuNsWUaISesed11s7 NMsmANEnLILLNANRSUAIET N13mANrEIRINaUNATINA Y
ﬂ’]iﬂizQHﬁLﬁaaLﬂiﬂsﬁﬁ@mﬂmﬂﬂiLL‘Wi'“lJENL?i&lﬁ nsalAnwIn1TIAzitdguinisUszaianadyyiu
anafiiedesiunisiauressinfaniau

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.



010047210

010047211

N3LULNANYAIYBITLUY 3(3-0-6)
(System Identification)
Jddunew  : lidl
Prerequisite : None

Wwrsnuning wagladlinisiuning n15UTzUIUAIYOILUUTIADY NITUATIZANTIUT U
A1eiaNd Iinszilagistu Tiesgiaunady nsUssanauuUdaiauals nsmdiuuuiiaes
MsmINIsITnesreuUIass 33inedeRianatn fvihuefimunzan anuduiusseninanis
‘VTW‘masﬁaﬁﬂ‘wamLLa:mimLaﬂé’ﬂwﬁmaaizwuw?juq MsUsvann AavauAIiLuUe AnuanNse
Tumamiendnual WUUATILAZLUUSDNTINAUA Y ML LazI100N

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.

NNFOBNKUUTEUUNINIAINT U 3(3-0-6)
(Process Modeling and Simulation)
wdsduneu  : lud
Prerequisite : None

wusaentosu FEnslunsasauuusiass Ussnnuuustass VANaUINY NangUNNarans
GUENﬂizU’JUHWiﬂﬂ’YJSﬂ\‘]ﬁIGUBQLL‘U"U?S']EﬁaQLLUUﬂEjSJ%%’fJLLUUﬁ']Eﬂ?NLL‘U‘UﬂiZ‘ﬂ’]EJ ﬂ’]i%Lﬂi’]%ﬁLdﬂiauvLsUﬁLLEj’sjﬂ
LUUTIADUUULNTEUBNDY NTASILUUTI8D991NNTEUINNTNAGDY NsUSUWBuLazEuduluudans
V9E0A LUUTIRUVUUTETINTANAD AINDUTBIUUTIABILUUNGY aUN1TOYRUSEALU A1nay
dwiuilymuuuaBudusazaveun Fuuusenians Tuuuei-in wuudassuuds SElluddn
wlatsud nsuAteymilagld 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.



010047212

010047213

010047214

iBUUﬂ’JU@Nﬂi%U’Jumﬁ%uQQ 3(3-0-6)
(Advanced Process Control)
wdsduneu  : lud
Prerequisite : None

wwé’uﬁuwﬁmaxé’uﬁuqq NAMDUANDIINTZUUTAKAZIZUUITUA NANDUANDIINF YY1
Futila Syanantad wardyaiasuniu USTNNUBINEIAIUAN N1FRDNLULKAEENTEdIAIUAY
naneUaLestthin M13linsilaiiosnin waneuausslawunmd MIUSULANTEUUAIUALILAY
N1IMMITITNDITEUU IFUTULAITEUUAIUANLUL Zigler-Nichols Uag Cohen-Coon n153LASIEM
seuulagly Bode-Nyquist WUUTIADUTITLUU TEUUAIVANSN BUETLABILUUANC (cascade, ratio,
feed forward, adaptive control, selective controls, computing relays, simple alarms, Smith
predictor, internal model control) i%UUﬂ’JUﬂQJLLUUMa”IEJ(;f’JLLUi m%ﬂ%’mwidiwumuqmwv
NANEFILUT NTBONLUUTTUUMIVALLUUAINDE

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.

FesfaamemeiunasaniuaznnsaIuaL 1 3(3-0-6)
(Selected Topic in Dynamics and Control |)
dsAuneu - ldd
Prerequisite : None
NUTIENY  FUNUT BAZNITAUATIAIEAULDY NIONITANYIIUAIVIITINAIUNAAIEASLAZATS
muAu Aifideviruand1eainds 010047201, 010047202, 010047203, 010047204, 010047205,
010047206, 010047207, 010047208, 010047209, 010047210, 010047211, 010047212 waz 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,

LéaﬂﬁﬂLQW’]:MNﬁﬁuwamﬁm‘LLazmiﬂ’mﬂu 2 3(3-0-6)
(Selected Topic in Dynamics and Control II)
wdsduneu ¢ lud
Prerequisite : None

MIUTILY  FUUUT UAENISAUATINIEAULEY YiTeMSANwIlUE INTNeAUNamansLaENIAIUAY
ﬁﬁﬁam%mﬁm@hqﬁm?ﬁm 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.



010047301

010047302

010047303

nsAwIdsileunsnamansvedlralaznIsaemaNiou 3(3-0-6)
(Computational Fluid Dynamics and Heat Transfer)
wdsdunew  : lud
Prerequisite . None

nnfluguresaunsdsoyiuiden mssuunauniseuiuddes WouluAvouuazdoulududy
Iwaviuuulludnileisud anudestu wafiosnw n1sgidn Fnsdunthdmivaunindeoyitus
wUUBAAUAN NamaBvesaNNaeyiusLuuns luanuarwuulawesiuan

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.

NN9ONLUUTZUUALT DU 3(3-0-6)
(Design of Thermal System)
Jdedunew  : lidl
Prerequisite : None
NILTUIUNITOBNRUUNINIAINTTY sﬁa;ﬂamqmwgmam%ﬁﬁﬂLflﬂﬂ;ﬂﬁﬁmimmammmwwm
Amnssu nsdengunsaldmiuszuuanuseu wuudtaewnsadnmansdmiugunsalamiou nsdnaes
anunisal mﬂﬁﬂmimammmzauﬁqm MesgisruuanuSeunelinsinuiiannvausasy
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 systems.

FPUVALAUNG I 3(3-0-6)
(Energy Storage System)
Jdsdunew  : lidl
Prerequisite : None

ANUAIADY WAZITNITVDINITAZANNFIU NITATAUNAIIIUAINTOU NITazANAIINTOUSUNA
wagnsazaulutaniiudouaniug msazaumdanuna Msazaundanudng nsazaundanuaat
f‘l’ﬁﬂ%ﬂuﬂl\lé}dﬂ’m‘,mﬁ’]LLEﬁSﬁWﬁN’]UﬂU’]QJLLliL‘Vlgﬂ AT AUNS LAY msaxauwé’dmu’luiwzm N3
wﬂaams‘uumiasamwa‘“amumm%au mwgmam%maﬂmiazamwﬁqmumm%u ﬂ’]iLﬁ‘Uﬁ%ﬁ&l
NFUANUTEUINUAD TN UaN1SUTEY ALY

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.



010047304

010047305

010047306

QUVNAMART U 3(3-0-6)
(Advanced Thermodynamics)
Jdsdunew  : lidl
Prerequisite : None
wuwauﬂg%’aﬁwﬁﬂLLaaﬂasﬁ'aﬁaawmqamwamam% iz‘UULLasmﬁLﬂ'ﬁ’lzﬁLLUUMUﬂmﬁmm A9
Anseinisldusslevilauasnislduselevilavasigdng aunisaning anuduiusvasnuands
mafuguvmanand auautinisiugurnamaniveanisnaniiiudedior UfAse e svun
nanewlawazvasesiuszneu mslduselomilimaeimued msldusslovdldmesuniveademas
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.

NTIATIENTZUUNGNULAZIAINTY 3(3-0-6)
(Energy System Analysis and Engineering)
Fdedunew Ll
Prerequisite : None

STUUNEU NMT8BNLULITEUUNTE UL ST Llugmamnssa unAnnsiinssindsauuas
N1990NLUUTEUY LLmﬁm‘ﬁ"ugmmaammamamaLLaswé’amuﬁm%izwwﬁqmu AT
ﬂ‘33U’.JumsLLaﬁg%'ﬂiqmuwamam%LLUW}"}dS] wuuammmwé’dmuﬁug’m ATIATIZAULAZIDNIT
AT19infneg MsoenuuuszUUiansaldauls indesflowazgunsalddnildlugnannnssy Wy
ITUUYID m%@g‘u iwissaniUdsunnudou Taunsalfegaiiomsyuuiimanye

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.

nsluauuulindie 3(3-0-6)
(Inviscid Flow)

Ideduneu o ld

Prerequisite . None

aunsiluresmaiadouit nquivhluifsafunisivauuulimpousuiinisivauvuwemudea
Tuassdifuazanuiid msUszgndlivquivediniatesdunuuuasnguivesafiumouuudasy mslva
wulsiviialaefimavaau wamansuasnisleu nquivesndui mslnauuulindauasSadald

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.



010047307

010047308

010047309

010047310

mqwﬁmﬂwauuuﬁuﬂau 3(3-0-6)
(Theory of Turbulence)
deAuneu - ldd
Prerequisite : None

wnAnRgunsivatiutu madsuuauesnuiiBaduvenaiiosnmvesnsiva nsdann
msLﬁmmﬂmi’juﬂaumﬂmamsmaaa msmzmawé’qmuﬂaﬂmaqmﬂmfjuﬂau AL RLIGMGAL
gosnsivatutn wdueisvesduthuuaginaaweslunalasannudy 15luad nslvawuy
Hutuuvudassuaruuudani

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.

AIWIAUSDULALIIA 3(3-0-6)
(Convective Heat and Mass Transfer)
JdeAunen ;- Ld
Prerequisite : None

nsanewanuseu wagluwusulunisluasuuaiviwazmestuawi nawagluaifiui-uniuen
Jaees AnNA1eLazi USSR WIS EUBUTEININSENEMNAINS DULAYNNTENENNIE AT
dewaruioulunisinanudigs wdesnmn Fraldsunazmeidnauy  nsmuuudass

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.

nstANSou 3(3-0-6)
(Conduction Heat Transfer)

Jdedunew ;o lidl

Prerequisite : None

ngfiugiunshenuiouluresdwilalelunselna uazuoulolavsela Buidaym msiinnudeu
wuuaswazuuUlinsilunis aeq uazaudif wdsdamudouniglunmsivadumuresarueu
wdefiurauladug AlEFlnTiusznauag Bidaiua

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 topics with

approximation to analytical and numerical techniques.

NIUNSIAAINTOUY 3(3-0-6)
(Radiative Heat Transfer)
Jdedunew  : lidl
Prerequisite : None

ﬂg‘ﬁugmmizﬁwmwé’dmumﬂmmﬂi%’ﬁiuﬁuﬂmdﬁamﬂﬁu AaNURveIRLagILAmes N9
oonuuuuazvlialevn nsifiadugamgiidouasuernsinsreying

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

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



010047311

010047312

010047313

010047314

nsinnslvauwazanufeumemaiauauaznsuszananadeys 3(3-0-6)
(Optical Technique in Heat and Fluid Flow Measurements and Data Processing)
wdsduneu ¢ lud
Prerequisite : None

mmiuaggﬂé’ﬂmﬁugmLﬁmﬁ’umiLaummeLm NNINTLILEAINBUNIANTINAN NITLAUNIA
ﬁuaﬁLLﬁﬂuaymﬂ N1INTLIWDILAIINNGNOYNA NAFBIATINIAESKUUTIT ATALazATadile
Tanuaudivetouna NsUTEIIANaTRLAINNTIARIEIES

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.

syuuedasrudnlovuasiaen 3(3-0-6)
(Steam Boiler and Furnace System)
JdeAunen ;- Ld
Prerequisite . None

nseenuuuAIasiudnletuazniiolot nsimssinalanswnlnsiuasaussauzvemioleth
nsUszamnisUanddeseenladvedulnsiauazeenlesvasdamloifiinaniadesinialei
nsenemaudeuluiuindiemennudouuunnmn nsrurunnsTtintuiuiuindiemanudeu
fruanli fueznisinagiunnuteuseuniasinialeth

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.

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

dsAuneu - ldd

Prerequisite : None

MMIMAMEUAMSUANNTS We-aland lnannstawesussnsinanuuatiun anuAused-luas
wazwasTuaud nistlvameluwasunnifiawes nshrauuunan MsUszendiunsanemauseu
wazana wagn1sUszgnAtunsirakuuiugisenad

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.

Sosdmamgmadnunssuiumsaudeusazvesiua 1 3(3-0-6)
(Selected Topic in Thermal and Fluid 1)
Fdsduneu ¢ ldd
Prerequisite : None

MsUsIENe  dunun uarnnsduaiidieaues wienisdnwiluavidnieanssedena Al
Lﬁamﬁﬁmummmmﬂ%m 010047301, 010047302, 010047303, 010047304, 010047305,
010047306, 010047307, 010047308, 010047309, 010047310, 010047311, 010047312,
010047313 way 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.



010047315

010047401

010047402

SosdmamgmainunssuaunmsauSeuLazvatiug 2 3(3-0-6)
(Selected Topic in Thermal and Fluid I1)
Jdsdunew  : lidl
Prerequisite : None

MIUTTENE  dUNUT warn1sAuAiidenue wdensinwiluavdridmnssuadena 7ix
L‘ld:lIan’QJ‘mLLmﬂm'Nfﬂ’]ﬂ’QJ‘sU’l 010047301, 010047302, 010047303, 010047304, 010047305,
010047306, 010047307, 010047308, 010047309, 010047310, 010047311, 010047312,
010047313 way 010047314

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 010047314,

MANN1IHaEN1IUTZENANITIN bgl
(Principle and Application of Combustion)
Jdsduneu - ldd
Prerequisite : None

WEIURALNITIATITINEIUYBITZUUN AT e aAuTeREafuTe s lndiuazinnmn gl
wuusingg nguiuaiviiaziadliiay dunsieainnisseide dosnvdluwwn  deamnlbngddmsy
\Teseud 1an1iy Wdmquiuardmannisvaass

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.

\Woundauaznisinlug 3(3-0-6)
(Fuels and Combustion)
wdsduneu o lud
Prerequisite : None

wdnnsuagnIEUILN TRV nsutUssanveadeimas auauTRuardnunrautRvondomas
e \WomAuranazidoinauds anwagantRvesUarlnainnisnludliuunig A5l
anoefloding am%wamam‘ummimﬂwu ﬁlaummmmﬂmlwm ama‘wawmu,a Useansnmues
wenlvg! ansameanaluladmsunlwdidomdnds Wemdaraazdomasing

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.

(@N)



010047403

010047404

010047405

nsEUIUNTaz NS nsTaLU e 3(3-0-6)
(Spray Process and Combustion)
wdsduneu  : o lud
Prerequisite : None

nszvIuMIASE Mavhazessentomdunan mafaveaesasd Ufdunusvenseuaone
wazasd nswnludvesailse mmﬂwﬁﬁuaaﬁamﬁqmm mﬁxmamawﬁual,wﬁqmm NIRRT
masnlndveademdurmuuumendion nawlmiuuuun wunguuasuuasd mawnlndvesidy
LLa%U@L‘?‘j}@LW’Sﬂma’J

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.

WAKIUINTINA 3(3-0-6)
(Energy from Biomass)
Idsduneu ¢ ldd
Prerequisite : None

FolAU3oUVBINSHAANA IUIINT WA LwﬂiuiaﬁLU§augﬂwﬁwumﬂ%amaLﬁumnﬁauLLasﬁwé’q
MIvudaznIsAETAMSAUTne NMewReLEUToATnasaule MIRAnToINE W nauas e
Fanw nszurumsWAsugUnanwdeuazeumiadl Tulslada nsuussuidufine uaznisinlg
nansznUAMIndekaznsauleuen s nudng

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)
Jdsdunew  : lidl
Prerequisite : None
‘inﬂQmiaiu,azeumumaﬁuﬁméuaamit,mm?h MsuandTeIE S aazuHU MInszaesh
Yuaneavesased slaveside Mdefiwawuuseiiy widanuuaudulnaiu nisiwanielusinda
UszAnEn1muaandn Audnvarvesalsdnieuen wmalANTInTUIATEA N1ITLMEVBINER
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

Punadmsunusoukasings 3(3-0-6)
(Biomass for Heat and Power)
Jdsdunew  : lidl
Prerequisite : None

anwazauUAvesduiawaznslauszlovd dnanindmsunisnananusounaziids n1sinszi
naunlvl indeswdnfeuasedostudnleth gunInluarnIzUILNSlUNISHANMEY N1sHARMEITI
MIBATIERLazAmNALTIaUE  NTUsEUAUN1TRUYeslATINIsTauIa nsAunnsUandase
UawuazIsN13AIUAY

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.

Sosaamignadunsenlug 1 3(3-0-6)
(Selected Topic in Combustion 1)
Jdsduneu - ldd
Prerequisite . None

MTUTTENE  dUaUT warn1sAuAiIdenues wsensinwiluavdrdmnssuadena 7ia
Lﬂ’aw’legsml,l,mﬂﬁhw?ﬂ%sm 010047401, 010047402, 010047403, 010047404, 010047405,
010047406 wag 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.

Sosdmanzmainunsenivg 2 3(3-0-6)
(Selected Topic in Combustion 1)
Jdsdunew  : lidl
Prerequisite : None

MsUsIENe  duwun uaznisduaiidieauies wiensdnuiluavdnieanssuademna Al
Lﬂfawﬁm%mnmqmﬁm 010047401, 010047402, 010047403, 010047404, 010047405,
010047406 wag 010047407

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 010047407.

WUFIWIAINTINULUA

. . . 3(3-0-6)
(Fundamental of Automotive Engineering)
wdsduneu  : lud
Prerequisite : None

Mduazndnuiidensifioevususadoamunisindeudt  nsdadenuardndudusruudy
indeuiiiatesiuaussouzu Ry Ussdnsnmuasnansznuseduinden nseduteniiiuazde
FUAUDIAUTENDUAIS 9 TULUITIVU 1 UU ASYY FoufasAminelTulToauasiusa  aussausnig
Fuindeurenaietus Ins1innisiuindeu

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

010047602

NAMEANSIFINIINYULUA 3(3-0-6)
(Mechanics of Automotive Engineering)
Ideduney il
Prerequisite : None

SyUUTRsU 819 aUSe favihe fidisnoud stuutiduiaen deulvauiadiosnn veseusus
WUUSIaBsEuBURTULAADUAGD

Suspension system, tire, spring, damper, car seats, steering system, stability conditions of

the vehicle, four wheel vehicle model.

FUUIMINTIUSIUUA 3(3-0-6)

(Automotive Engineering System)
wdsduneu  : lud
Prerequisite : None

LLmﬁ@ﬁugmLﬁmﬁumsaaﬂLL‘UU@hia nmseenuuugUnsaiusznevlusauaynsiRLLAT DI UA
yessnpudngaNysal MIsenuUUFIENsEransvesiuvsiitdety mawmulassadsimdnu
Basamnaliluiiedumd mmeaeuluiesjoRnmsvesassaieiidudou

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

complex structures.

Sosdmanizn1aduimnssus e 1 3(3-0-6)
(Selected Topic in Automotive Engineering 1)
Fdsduneu ¢ ldd
Prerequisite : None

MSUTIENE  dua wazn1shuaIdeaes wientsAnwluguimnssueueudisiomin
LANFAI9AINIYT 010047501, 010047502, 010047503 Waz 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.

Sosdmamemadnuimnssueueus 2 3(3-0-6)
(Selected Topic in Automotive Engineering II)
Fdsduneu o ldd
Prerequisite : None

MMsUTIENE S waznnsAuniisieaues rsensAnuluiuimnssueueusaitidonn i
LANFI9AINIYT 010047501, 010047502, 010047503 Lag 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.

WAFNAASUAZNITATUANTBIBINIFEY 3(3-0-6)
(Aerospace Dynamics and Control)
wdsduneu o lud
Prerequisite : None

w3esfleTromeeu aunmsnsiedeudiveseiniaeny mandeuiiuiuien nsedeuiiluuuirs
wqwﬁmimmu nsiadesam nMseenuuuNsSuSHlu

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

control theories, stability augmentation, autopilot design.



010047604

010047605

010047606

miaaﬂLmemﬁmuqummsamﬁqm 3(3-0-6)
(Optimal Aircraft Design)
wdsduneu  : o lud
Prerequisite : None

nseenuUUiem A Tmunzay miLLamﬁfywﬂugﬂammimﬁmmam‘ ATz AL ved
Jymitlifideuly mameminzasvestgmiliifudadutasditouly nsUsegndldasnis
’eJEJﬂLLUULﬁ’FJV']ﬂI’Wﬁmﬂ,ﬂzﬁlﬂ‘hm’]i@aﬂLLUULﬂ%BQGM%ﬂé}JU ‘ﬁ@ﬁ’\‘ﬁ‘uﬂLLa%ﬁaul‘uI‘uﬂ’]iaﬂﬂLLUU
ngszilounazdededuluniseeniuy aussaurlunisdu nsmusuedosdu sUuuuveaAzesdy
nsUszanawin n1seanuuugs In YARNY nsideniaIessusd YAFIUAD LASNITANYINANTINY
YOIFWUTHI TunseenuuuLAesdu

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.

VQUANNOINIANAFANS
(Theory of Aerodynamics)
Fdsduneu ¢ ldd
Prerequisite : None

aun1snistnavesvedinaluguduiinsauaveuius nislvasvulindauazlidadiuuwnueinie
wardnedesdu mslvauuuTnmudes nouiduusen nouiiuiusen mslvauuudagh nsiin
AAuTeALazieALNALTY N3 ulendaariviies nsshaeaniswasuudadu nslranuudl
muniinnaztudafauuunudsukar

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.

ualsdanafin 3(3-0-6)
(Aeroelasticity)

Fddunew ¢ lidl

Prerequisite : None

ainAansuaznamansvadlelsdaladin usanseimisoniAanamans enanaransiuuling
f7 MAssinsnseiieveslndauazYnuyulunienisivasieg 38n1stmsgsinaielsdaiadin
nsiasetelsweslidatafnuaznisaIuAy

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.



010047607

010047608

010047609

010047611

MsdnnsuaznIseenuuUlAsIEs s veueS eIy 3(3-0-6)
(Aircraft Structural Layout and Design)
deAuneu - ldd
Prerequisite : None

ngszideunazdetodulunsesnuuulassairaedosdu namandveslassairandosduuvuuds
39 usefinszilunisdusuvausasuazldauinns mi‘U"\iﬁuﬁuﬁ’amuqmmuﬁuﬁuazLLUU@iaLﬁaq
1U-ndu U597insevanan 1599INNNSAABUTIiAIATL NSNSEAERIvRILSINIIBINANAMERS A5
AUNAVDILTY N13NI¥AVRALILRoULalIUUAAR N1SEENN8YRLATIASIY N1TINIILAEANNUA
ywailosduveddaseadie

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

structural layout and initial sizing.

ﬂ’]iaLﬂiﬂ%ﬁLLﬂ%ﬂ’ﬁ@@ﬂLL‘U‘UiSUU@’Jﬂ’]ﬂ 3(3-0-6)
(Space System Analysis and Design)
Fdedunew  : Ll
Prerequisite : None

ﬂ”li%Lﬂi’]%ﬁLLﬁ%’e]@ﬂLLUUﬁuﬁﬁ"\]E]’]ﬂ’]ﬂ éﬂLLﬁﬂﬁ@MIu@’Jﬂ?ﬂ ﬂ"IiEJEJﬂLL‘UUNIﬂﬁ]'i N1TDDNLLUULEE
AMUUATUINYIUDINA TEUUYDYVBILIUDINA ﬁﬂ?ﬂﬁlﬂﬂiiiﬂ]ﬁ]ﬂﬂ?iﬁéﬁ?i N1509NULUULAZAINUA
PIATBIIEUUNIATUAY STUdsdeIna mTlesesiaTaindeiteld msiemesiuny

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.

NSTUAUVBITTIN
(Rocket Propulsion)
wdsduneu  : lud
Prerequisite : None
nsluuazenmanaranimeenmAsukarssuuTusurasmamsdumellanuayserinenm
winmstugiuresmistuiulagldidemduduandomaaan nilldduedes duedes niua
I lumsduau
Flight 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.

Wamamit,azmimu@umummﬂ 3(3-0-6)
(Spacecraft Dynamics and Control)
Ideduneu o ld
Prerequisite : None

WaFan3 AR WaFMERSNNTNTIFIVBWIUDINA LWULDTIANITVITII KOAYLOMBIAIUANNIINTIAI
mwﬁmimmu fﬂiaﬁ]ﬂLLUUﬂWiﬂ’JUﬂiJﬂWiVIiQ(;]J’J

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

actuators, control theories, attitude control design.



010047612

010047613

010047614

mMseenuuukazAlLladin3seuien e 3(3-0-6)
(Aircraft Engine Design and Technology)
Jdsdunew ¢ lidl
Prerequisite : None

nuvnuweslulaudnduasnslvauuude ngitugiuaussouzasiu defmuslunisesnuuy
\nTeagud Myseiiginsfemesluveneiosudiiv usstusuuasfuusaussouy Myl
amiauzuaﬂf\gmaamwum%‘awuﬁ mﬁuﬁ%ud’mm%awuﬁﬁmmzam ANTIOULVDIADULNIULGD S
fovumnesdlu Feamlndiuarnswilndiivienisesn nsindandesus waluladnisnantudau
\A30sBud mimmaa‘uLLazﬂﬂiaﬁauﬁﬁﬂm%wuﬁ

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.

Sosmamzmadinuimnssunisdunazeinia 1 3(3-0-6)
(Selected Topic in Aerospace Engineering I)
wdsduneu o lud
Prerequisite : None

MSUTSENY  duNun waznisAuadiaues ien1sAnuluduimnssunisduuazeiniadil
Lﬁawﬁmmﬂﬁmmﬂﬁm 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.

Sosmamznaduimnssunislunazeinia 2 3(3-0-6)
(Selected Topic in Aerospace Engineering II)
Fdedunew  : Ll
Prerequisite : None

NN5UTIENY duNUT warnsAuadesues viensanwiluduimnssunisulazeinia A
Lﬁam%%mﬂ@mmﬂ%‘m 010055601, 010047602, 010055603, 010047604, 010047605, 010047606,
010047607, 010047608, 010047609, 010055610, 010047611, 010047612 az 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

maa%’wéhl,wuLLasnﬁf\i’wamﬂismumiﬁﬁugﬂwaﬁLmﬁ 3(3-0-6)
(Modeling and Simulation of Polymer Processing)
deAuneu - ldd
Prerequisite : None

nsmuIkuUTIaeinsiva nsanguuuuItaeinisiva weliansawiusiesedeuisinlud
Avlaisud Ao lWludedmud uaguuuuntiinessieduus 91aeinsivalu WIRLNLUUER wuunAsn
waruudesa Iasintsanelounnueuwasufnseludniuiserinnseuiuniseuaigy N15918093
lyavesiandanguuuunia nsluavesendluiidain n1siATgrinnuduiussenieuAiuLay
AAsERluIaned s Az NeRlaSNEY

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.

Slelagvesiannediues 3(3-0-6)
(Polymer Rheology)
wdsdunew  : o lud
Prerequisite : None
AaNTRMIINIEn™ AL AuaNdining waengRnssunisliiivesiannedwesiunisivanu
sUnssuazAuEineg Feuiarussyndldaunisousnditugi wu auniseyfndua Ty uay
wdau Mansginisinavesianmediueslugunsinuussineg aunishsmsvaaesiiifldeglutiagiu
Wi aunnsenids aunsvesdsauazuaaaes mslravesvesviaviadavguuuudadunasligadu
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.

NAANERSUBINEALLDIUUULTS 3(3-0-6)
(Mechanics of Solid Polymers)
Jdedunew  : lidl
Prerequisite : None
‘ﬁugmﬁmﬁmamam‘mmsial,ﬁaq NOANIIURAENG Y VRsAUNTnTagUY N1FATIMILUY
WALANANBUEVRINGANTIUANUNLAEANEY NMEAMEULUUENY WaTlANTIATIEkasUseanmg
nsaueden msldselouiBivludoduudvesianiidmunindavegu uasTagiindoens
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.



010047704

010047705

010047801

010047802

010047803

Sosmanznadimnssunedwes 1 3(3-0-6)
(Selected Topic in Polymer Engineering 1)
Jdsduneu ¢ ldd
Prerequisite : None

MsUTIENE  duNun warnsduaiidenuies vien1sAnuluavdmaimnssunediues i3
Lﬁ@iﬂﬁ‘lﬂLL@ﬂﬁ’Nﬁﬁﬂ%‘iﬁ 010047701, 010047702, 010047703 La¥ 010047705

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

Sosmanenaduimnssunedwes 2 3(3-0-6)
(Selected Topic in Polymer Engineering I)
Jdsduneu - ldd
Prerequisite : None

MsUTSENE  duLw warnshuaiidisaues wiensinwiluaindrimnsdmnssumediues il
Lf‘jawﬁﬂznl,l,mﬂ&mmﬁm 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,

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

Jdsduneu ¢ ldd

Prerequisite . None

wugiiAgfuiusuifanaudounuuddidin mandeuiivesjusuduuusiieg Aldudninan
PnMTAdeuiivesnusardnd ndnnsvesnniu Wamami‘maﬂﬁ'ﬁlql,lfﬁﬂl,ﬂ% Wamam%miwu%mm}m
\Jousio MImuANnTAReuTivesszUIaRRToNse MIaFeiIvnaaAiu  nseuANMIISI
NT9BNIUUNINAYBIUEUATITIN

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.

Waran Ut 3(3-0-6)
(Advanced Robot Dynamics)
Fwderuneu o Ll
Prerequisite : None

nuynuAlWANdYeIUNG LAARdATeINsIWABULUAY N1sUsEgndaNnSeReLaDs-ans LSy
WYLNG ANNTAINTIUdveINIsIAdeuianed

Review of kinematics of robot manipulators, calculus of variation, application of euler-

lagrange equation in robot manipulators, lagrange quasi-equation of motion.

ﬂ']‘ﬁﬂ']UﬂﬂJ%u%jﬂ 3(3-0-6)
(Advanced Control)

Jdsdunew  : lidl

Prerequisite : None

MIATVALLULATADE NIMENENYAITFUUAIUANTUES Mufafiusn whesnnwuudenyue
MsAUANLUUYSUALeLlE  MsmuaNwUUlATIeUsTay N1sAuANKUUNYE
Digital control, Advanced Control System Identification, stability theory, Liapunov stability,

adaptive control, neural network control, fuzzy logic control.



010047804

010047805

010047905

010047906

010047907

FesdnanznafuAmnsssusud 1 3(3-0-6)
(Selected Topic in Robotics 1)
Jdedunew ¢ lidl
Prerequisite : None

N15UTIE1Y NN UaENITAUATIMIEAULEY Y3BNTSANEIUAIU IV INIIAINTTUY UEUA fifi
Lﬁa%ﬁ‘lj’nmﬂ@hﬂﬂmasﬂ’] 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.

Fesfnamzmafuimnssumuud 2 3(3-0-6)
(Selected Topic in Robotics 1)
wdsduneu  : lud
Prerequisite : None

MIUTTIENY AL LagmsrunivenuLes viensAnwluaiuivimalmnsssugud 7
L‘ﬁi@%ﬁ‘lj’ll,mﬂml’mﬂﬁﬂasﬂ’] 010047801,010047802, 010047803 ey 010047804

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

elinus @ wsunuu 2.1) 36
(Dissertation)

Ideduneu ol

Prerequisite : None

medeludeitiaulaaviviimnssueiena (wuu 2.1)  Taefidervuelitindnuiazdes
Tiauedunnirvegietion 1 ade Aouseutesiiineninug

Research on an interesting topic in mechanical engineering (for curriculum type 2.1, in
which the candidate must arrange a public seminar at least once upon the selected topic

before the oral examination taking place.

endinus @ msuluu 2.2) 48
(Dissertation)

Jderunen  : Ld

Prerequisite . None

meseluteriuiauleaivimnssuaiona wuu 2.2)  lneiidefmualiin@nuwiazdes
Ynaueduuunfivavednetios 1 ada neuaeuiosuinerdnus Tny 3 wieinusndedassiuiuiv
010035902

Research on an interesting topic in mechanical engineering (for curriculum type 2.2, in which
the candidate must arrange a public seminar at least once upon the selected topic before the

oral examination taking place, The first 3 Credits must be registered together with 010035902.

Wenfinus @ msuluu 1.1) 48
(Dissertation)

Ideduney Ll

Prerequisite : None

msdelumdeiiviaulaavdviimnssueiena (wuu 1.1)  Taefidervualiindnuszdes
tiauedununfiavesedion 1 ad noudeutesiuineniinug

Research on an interesting topic in mechanical engineering (for curriculum type 1.1, in
which the candidate must arrange a public seminar at least once upon the selected topic

before the oral examination taking place.



010047908

010055601

010055603

010055610

NS (msunuu 1.2) 72
(Dissertation)

Jdedunew  : lidl

Prerequisite : None

msdelumdeiiviaulaaviviimnssuaiena (wuu 1.2)  Taefidervualiindnuiazdes
Tiauedunniivavegietion 1 a%e Aougeutiostiineninug

Research on an interesting topic in mechanical engineering (for curriculum type 1.2, in
which the candidate must arrange a public seminar at least once upon the selected topic
before the oral examination taking place.

MM3JULALINIANAAENITNIIBINIAYI 3(3-0-6)
(Aircraft Flight and Aerodynamics)

Jdsduneu - ldd

Prerequisite : None

MemsgRaussouzvenaiosdunuulnuine ussiuwenaiosdu aunisnmsndeud veuwwn
sy Snsnsle Sasnisseu sresmakazianlunisty mstnatestukazatmen nsduly
NN TTULUUANY MTlATETaLTTausvesaeaduluuTnuyy o1nAwamanfuasyaluie
EmmimiLﬂﬁlauﬁ‘umm%aﬂﬁmmuﬂﬂ%gu sUwuunsiu veulwnyinn1sdu nsdunuvasefils
miﬁu"ﬁu—aaLme?iau,asﬂ13ﬁu1u1/iwmmﬁﬁmmwha6]

The fixed-wing performance, airplane drag polar, equations of motion, flight envelope,
rate of climb, sliding flight, range and endurance, takeoff, landing and maneuvering flight, the
rotary-wing performance, rotor aerodynamics, equations of motion, mission profile, flight
envelope, hover performance, vertical flight, forward flight and maneuvering flight.
MTIATIZAlATIAI 191N 3(3-0-6)
(Aircraft Structural Analysis)

Jddunew  : lidl
Prerequisite : None

nsdnnawazniseanwuulasiadiandnvenniosdy defvunluniseonuuulasadne wsd
nsgvifuiadesdu veuluninnistu 5’3@17‘158’1/‘1’1‘[.?1%2«1%&%@@Lﬂ%‘aqﬁu N9LATIZRlATIAS 18NS
WAWIU ANULAUAALAZAULAULEDU NITILATIZULATIESNLUUIDaLAEI LA NaIBLEa TATIATIN
meluvesdnuaradiaiosdu Mslaseilasiasauiuuiuaynsliee NsesnuuULRULs Loy
nMsduBatudu mdeneilessaieTanuauarssdeulrlufiodundidosy

Aircraft structure layout, design requirement, basic aircraft loading, flight 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.

‘Wamam‘ua:mimu@ﬂumﬂmiﬁuuazmmﬂ 3(3-0-6)
(Dynamics and Control in Aerospace)

Jtedunew  : lidl

Prerequisite : None

sruUfiin nMsudasiidn yuvessesians SnsimsiUAsunuvossians menwedidou aunisves
aN3UAReELaeT NamEnIN1siu NaMEan$UeIUIUDINTA AUNITANIUL LETYTAIN FIAUAY
Uaunauaniug ddunaanius

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