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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.

AMAFNENITIAINISILTIATIEVLALIT A 3(3-0-6)
(Analytical and Numerical Engineering Mathematics)
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VNResAUR whagdareINITLUIAY ARANEIAERLEY NMILURRunENiaY nagnsnsgen
WATLANEININ ANNDULTIRIATVBIAUNITHARILT YT US B mariaammivuﬁugmhiﬁum RG181
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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 )
Jdsdvnew  : o lud
Prerequisite : None
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Anwmslinsgiszuumaniduuudugadesiusaznisussgndlunuiansy taeldnmslnsgiids
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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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inAnwagdeadiilussersneriuiidelulagtu waslsusienuatugenuiideiiusseny
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Attending to special lectures on current research topics and preparing reports on the

attended lectures.
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(Thesis Preparation)
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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)
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YoIRmoULTaUszInaa Msnamulusunsulvludeduud Jymandia

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)
Awadsduneu ;010047002 FlWludiediug 1
Prerequisite : 010047002 Finite Element Methods |
nsIdenteAmUALaENITUTEIIUAITILUT WAUALUUTRlENITIMASA LUUIEDSINA Lazkuy
a1n51u9 amudkuuRay wuulauia wavwuuedmudveuanazdetedu Jaymiwuulainudiug
warlaymiituiue JaymuvvanudfnazUgmuuuluidadu
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 3(3-0-6)
(Nonlinear Finite Element Methods)
Jderunen ;- Lf
Prerequisite . None

Hymuuuld@adu nmasedgmuuulddadu 38nssmewsdin Aaevvesdymuuy  lddadu
Yaymdun fivavla

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)

tedunew  : lud

Prerequisite : None

npiugrudmiutiymmsimnssuiiieatestu cro FBliluiaqudwsudymuuuiniiaduuey
AauLINTU-AvFidy é’ana?‘éumiLLﬁ{]wwwwﬁww%fuﬁﬂawmﬁuﬂawmﬁﬂum'ﬂmmwu AR NILATYIMN
dmsuaumsuuuiiumioe Blwluiaudmiunsinanuuliine msdmuadeulvveulun de
Rananaldsiavnazanuliiuueu

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  : lud
Prerequisite : None

N13UTILIE FUNUT BAZAITAUATINIBAULDY WI0N1TANEIUAIVIITINNAIUALAFIAATLAS
ﬁuug']u%mmm fiidenivunnsdisainie 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

L%"adﬁmLa'wWzvmG’huﬂzﬁmmam%uazﬁugmﬁmmmﬁ"ﬂﬂ 2 3(3-0-6)
(Selected Topic in Mathematics and Basic Engineering 1)
Jdedunew  : lud
Prerequisite : None

NSUTILIY JUNUT KAZAITAUAIIAIBAULDY WIDN1TANBIUAIVIITINNAIUALIRAIEASLAL
ﬁuug']u%mmm fiidendvuansdisainie 010047002, 010047003, 010047004, 010047005,
010047006 kay 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)
wdsduneu  : o lad
Prerequisite . None
seiduTBIgeTUNIU wAAATAY0INITWUIHY Naunswanias Jymivesaniu-dgda auniaids
duiina Merduvensu aumslivewiustey aun1sidseyiusandayligadu lumesintuwasrueaiu
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)
wdsduneu  : lad
Prerequisite : None

waRnsmmesagUszneunuuiiamaien Yanussnoulmiuesdu maesziuuueesls-InsUnandun
mMymswiianUsvnouaiiiiun auandiivnnavemedwes amnumiladavgu wuuladuuayliigady
mrnsienuduemedes mdmeuemeieion mileTmimduedudntandaadlnes
ﬂixmum?ﬁugﬂwaaL;Jai‘ujyméfu

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

NMTIATILRAMUAULALAIULATEA AITINAAIINTBIANUAULAZAUASEA N1TIAAIILASEA
ANUFUTUSSEINAIAULAZANNRS EA Viguiwaen1sUseynd Tlnlndanafin nguuavnsussynd
Wnlludieduun

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)
Jdsdunew  : lud
Prerequisite : None
dulouazuning Auaudinnenudanguverianuszneu nginssuvesianUsenauiiamunen
msllasisiutagUszsneu anaudusnesiuianUseneu deimsanfiemuiiosoniuudeniuianUsznou
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 lud
Prerequisite : None
wumuﬂgﬁugmmmﬂamam%mwmmﬁaa N193ATILIAIIULAY mnﬂﬁaugﬂuazmmm%‘am
aunnsaouadyiivl rmidulusziny ansdilussunuinly eedesluszuny damanuduesng
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)
JdeAunen - Lf
Prerequisite : None

MFAATIZIRANUAY ANLLASER SASIANMULASEA HURIATIN ATUELTLSLUUNAE@RnYDIAY
WunazeuaIen msUszendnquianwnanadnduiaymuisdaiidenassin

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)
tedunew o lud
Prerequisite : None

ﬁugwumam‘jmmam% MsnauMsnsedeuivesiulazUdenu1e msUszanae VUV
VU N13AN N6 BIdUT LN ULaSURBNUNS

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

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

NAANENTNITLANIAN 3(3-0-6)
(Fracture Mechanics)
Jtedunew  : ludl
Prerequisite : None
ﬂamam%ﬂ’mmﬂﬁﬂLﬁaqé’uﬁm%’uifa@ﬁﬁwqﬁmwLLUUL%aLﬁuLLaxlﬂL%dLﬁu AULAULAZAUIY
nsnsednlusesin MusznouamnuduvesnuAy vinumsdesunatainiivaiesesiin ans
VAABUANAIUNIUAMULANTN Sr51N15UanUaesndauaILATEn Bunsia tnaein1si3unIs
wiulauazAuatesvedsessny n1suszgnddmsuniseanuy
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 I)
Jdsdunew  : lud
Prerequisite : None

NNSUTIENY FUNUT LATNISAUAIIAITAULDY WSDNTITANEIIUANIIIBIN IR IUNAAERSYDINT g
Useynd fiiomAmuans1aninien 010047101, 010047102, 010047103, 010047104, 010047105,
010047106, 010047107 wag 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

NNSUTIEY FUNUY LATNISAUAIIAIUAULDY USONITANEIIUANIIIBIN R IUNAAERSYDINT S
Useynd Ao Anuandnaninien 010047101, 010047102, 010047103, 010047104, 010047105,
010047106, 010047107 wag 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)
tedunew  : lud
Prerequisite . None

ﬁlaumamit.amauwamam%ﬁuaﬁmqLL‘TNLﬂ%ﬂ LONANBAILAZNTATNUUUTIEITEUY aumsiUsanTy
ruaansaiunsmunsliuasduneld msenuwuuiaualuuuleunduan Iy MseenuuUiIdnAnTe]
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 o lad
Prerequisite : None

mquumm%’uazLﬁauLLvuwwa%WLLazLLaﬂﬁw nsTanaziasosiiontesduauduaziiiou
MFAAsERndygun1snevaues wuuTassdeivun Mdnseiilitu n1srevaueudiaiud
AINAABULTIUNATDITEUUN NN

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 lad
Prerequisite : None

warmansveseymakazInguiands muwesvesnnuides nsuUasuiiinuagnsous19denyuy
msUszgnidlanosuarlalsalay ngufinisiadeulaasienisussgndvnenniifion warmansnisvu
aumsmﬂsmﬁiﬂuaﬁwwmaﬂi?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)
Jdsdunew  : lud
Prerequisite . None

AL UE e U YD IS T UUNANETUAILLAY SYUUNTEANY dUNTANTIUS aunsUsnlaniiy
fmeuvesaun1sUingfianioy msmumindulasiesenisindouiiidsinue wuudiasslludied
UG NMsanFuLUUTIaeY MINUIEHARBUALDS

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.

mﬁl,ﬂiwﬁt,%ﬂ%m%uqq 3(3-0-6)
(Advanced Modal Analysis)
wdsduneu  : lud
Prerequisite : None

NFATIAgnuaveITEUUBNdY Audnvazangvesssuuli@udy maudlagmszuulids
duigaunsneaunss MsulasdauuinuarnisuuaBanuinedneminga waiuavesszuuligady
nsUssandnsuUasBanuind miussuuliigadu nsudasBasusviuuraiedf n1suanaendnynl
yoaszuuliBaudy

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  : o lad
Prerequisite : None

Hyvmamamngauigadmiuszuumamans fauauuuumngasluLnunadumie i
m‘UﬂmLLUULﬁmsauLLUUGiaLﬁaQ Jaymnishineuan mslusunsunadn nssuiunisdy sadunanisel
LUULUNZEN

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 ol
Prerequisite : None

ANunEngvessruUlidndy quiaiosnmisienyuen Heidudenyueriniuau Nsesnuuy
Fuvuiunesnds memuguiuudeulan enuuunadn mseuaudaeisenmbuuman mseaue
Usudesld sdunelidadu nmamuaudaniesdesdiu

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 Ll
Prerequisite : None

sruuiiin Msindiunis ANuasBen ANgnees ANwiug1 nsmuAlgesh) aussaugnamadn
AuanTATan auauiRamnuieu iwuweuuuairdunud msldeumumesaudunud dduindeu
wuuiiele yanalnionuusiudiseduunumns nsvhawesyanalnuly

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

FuaununaIwazANd mauUasiSesdygananiuniie nswdasiesedinis nsld
NunswUaiBesed1usl nsmarukduane sufds nsmaurukivaUnaTunau
miﬂisqﬂG?Lﬁa%tmwﬁé’fgfg’lmmmwimaqLﬁ&m nsalAnwINTIAT Izt ninisussuanadyyiu
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)
Jdsdunew  : lud
Prerequisite : None

Wwrsnuning wagldlynisuming n15UTENIUAIY0ILUUIAY NITAATIEANTIUT U
nszsiaud Saseiladistu Tieseanasy nsUssinauuudanawas nsmdiuuuiiaes
nsmmsnesresnuusiass 3vhunedeiianain faihuefimunzan anuduiusseninnis
‘vam&JSﬁaﬂmwmmu,azms‘mLaﬂé’ﬂwa}uaaswmmuﬁ'ﬂm MsUszna AeiauAIsLULE) ANEIna
Tumaniendnvel LUUATILAZLUUSRUTINAUA YT waz100N

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.

A1588NLUUTEUUNIIAINTTY 3(3-0-6)
(Process Modeling and Simulation)
Jdsdunew  : lud
Prerequisite : None

wuudaeadesdu Fn1slumsadauuusians Ussianuuusiaes nanNeusny viangaunarans
GU%Nﬂi%U’Juﬂﬂiﬁﬂ’YJBﬂﬂ‘ﬁl‘UaﬂLL‘U‘U‘S’]B@QLLUUﬂdNﬁ%@LLUUﬁ’]ﬁ@QLL‘U‘UﬂSB%’]EJ ﬂﬁi’?mi’]%ﬁﬁlau‘lmﬁu&j’s‘jﬂ
LLUUﬁ’]ﬁ@QLLUULﬂﬁEJﬂ@ﬂs{i A3ANUUUTNABIAINNTEUIUNTNAGDY NM1sUSUBULarBuduLuUIIaes
V9E0A LUUTIA0WUUUTETINTAURD AINDUTBILUUTIABILUUNGY dUN1TOYRUSEAVEY A1nay
dwiulgmuuuaisuduiazavoulun JFuuveesiass F3uuue1-in wuudiastuuds S5lWluda
wlatsud nsundeynlagld 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)
wadsduneu  : lud
Prerequisite : None

wuué’uﬁwﬁmazé’uﬁuqq NAMDUANDIINTEUUTALAETZUUA NARNBUANBIINY I
Futhila Syanantad uwasduyaimsuniu USTNUBINEIAIVAN N1FBDNLULKAEENTEAIAIUAY
wanouauesathine nslnsziadesnin nanouausslawunmd NIUSULASTEUUAIUALILAY
115N D35EUU IFUFULAITEUUAIUANKUY Zigler-Nichols way Cohen-Coon N153LAS1EM
seuulagld Bode-Nyquist LUUTIABUTITEUY TYUUAIUANAN WL TILAYLUUANNY (cascade, ratio,
feed forward, adaptive control, selective controls, computing relays, simple alarms, Smith
predictor, internal model control) i%UUMUQmLUUmeﬁLLﬂi ﬂ’liU%’ULLﬁiﬂiwumuquUU
NANYFILUT NTBBNLUUTTUUMIVALLUUAINDE

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 |)
Jdsiuneu o ldd
Prerequisite . None
NMFUTTE18 FUNUT LAZNITAUATIAILAULEY NIBNITANBIIUAIVIITINAIUNAAI@NTILAZ NS
AuAu AfidevAsuandnaninisn 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,

L'%laﬂﬁmLawwmﬂﬁmwamam‘uazmiﬂ’mﬂu 2 3(3-0-6)
(Selected Topic in Dynamics and Control II)
Jdedunew  : ludl
Prerequisite : None

MIUTTEY FULUT UATNITAUATINILALLDY NTBNISANYIIUEUTIVIAUNAAERS UAZN1SAIUAL
ﬁﬁlﬁawﬁm’nmwmﬁrlﬂ%’l 010047201, 010047202, 010047203, 010047204, 010047205, 010047206,
010047207, 010047208, 010047209, 010047210, 010047211, 010047212 uay 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)
wdedunew  : o lad
Prerequisite : None

nniuguresaunadsoyiuddes nmsduunaumseyiuddes Houlvrvouuazioulududy
IwaviuuulludAvileisud anudesiu wfissnw nisgidn Bnsdunnsdmivaunindeoyius
wUUBAAUAN NamasvesaNN R BeYiusLuuns luanuarwuulamwesluan

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.

N1909NLUUTTUUAINGOUY 3(3-0-6)
(Design of Thermal System)
Jdedunew  : ludl
Prerequisite : None
NILUIUNITODNRUUNINIAINTTY Gi’JJE]JJua%ﬂﬁLﬂiHﬁﬂ’]ﬁm%ﬁf&’lL“ﬁuELUH’]‘i‘W’\]’]im’]@@ﬂLLUUizUUV}N
Amnssu nsdengunsaldmiussuuanueu wuudtremsadinmanidmiugunsalamiou nsdnaes
anunIl mﬂﬁﬂmimf\;mmmzauﬁqm nMnresisruuauSeuneldnmsihauiiansusuden
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)
Jdedunew  : lud
Prerequisite : None

ANUAIADY WAZITNITVDINITAZAUNSINU NITAZAUNAIIIUAINTOU N1TazaNAINTOUSUNA
wagnsazaulutaniiudsuaniug msazaumdsnuna Msazaumdanudng nsazaundanuaat
ﬂWSﬁBﬂNWéJNWUVLWWWLLﬁSﬁWﬁU\‘lmuﬂu’mLLliL‘Vlgﬂ AT ANNS I ULAL] msaxauwé’dmu‘luiwzm N3
wmaamzuumsa:auwﬁamumm%w mwgmam%maamia:auwﬁamumm%’au ﬂ’]iLﬁ‘Uﬁ%ﬁ&l
NFWUANUTEUINUAD TN UaNISUTEYNALTIY

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)
Jdedunew  : lud
Prerequisite : None
wumuﬂgéﬁ’aﬁuﬁqLLasﬂg%ﬁaawaqqm‘mwamam‘ %U‘ULLazmﬁLﬂiwﬁLLUUﬂ’mﬂmU%mm A9
Anszinsldussleilawasnsldusslesilavesingins aunisaniie anuduiusvesnuands
mauguvnamani auautinsduguanamansvosntsnaniiiuidofien U§Aseuad svun
vanewlawazviasesuszneu mslduselendldmaeimuad msliusslondldmesuniiveademas
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)
dedunew  : lud
Prerequisite : None

STUUNEIU NMT0BNLULTEUUNTE UM STLTNUlugmamnTsa uuAnnsiinssindsauuas
N159DALUUTEUY LLmﬁm‘ﬁ"ug’]wmmmamamaLLazwﬁamuﬁm%“mwuwﬁwm WATIEA
ﬂigmummazi’g%’ﬂiﬁgmwwamamiwwm6] izuuammmwé’ﬁmuﬁugm NTLATIZALAZITNNS
AT190R199 MseonuUUTzUUAannsaldauld indesdleuazgunsalddnililugnaivingsy Wy
ITUUYID m%aq‘u iw3ssaniUdsunnudou sunsalfegiaiomsyuuiinya

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 lud

Prerequisite . None

aumsnluvesmaiadeud noufiluierdumsinawuulimuussfnisivasuunewudea
Tuassdifuazanuiia nsUszgndlinquivetinindesdunuusuasnguvesafiuaouuudass mslva
wulsiviialaefimavauau wamansuasnisleu nquivesndub mslrauuulindauasSadald

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)
Fdeduneu o ldd
Prerequisite : None

wnAnRfunsvatuliu madsuasuasvgufidadureaatosnmusinisiva nmsdang
ﬂmﬁmmﬂﬁaﬁuﬂaumﬂmamsmaaa msmzmawé’qmuaaﬂmaqmﬂ‘mai’j‘uﬂa‘u R RHIGRLIGNGAL
goensivatutan wdnuwisvesdutuuaslraaweslunalaoanudu 158luad nslwawuy
Hutuuvudassuasuuudant

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  : Lf
Prerequisite : None

msanewaNnuseu wagluwusulunisluawuuaiviwazmestuawn nawasluaiiiui-uniuen
e ANUAAIELaziLUSISIR  LIWSEUWBUTEINeNTSANEMAINSDULAYNNTENENNIE AT
dewaruioulunisinanudigs whesnm Fraldsunazmesdnaud  nswuuudasy

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)

Jdsdunew  : ludl

Prerequisite : None

ngfiugiunshenuioulureudwialelinselna uazuoulelavsela Buidaym msuinudeu
wuuaswazuuulinsilunils aes uazaulif wdsdamudouniglunsivadumuresarueu
wdefiurauladug Al lnTiUsznauas Bideiua

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)
Jdsdunew  : lud
Prerequisite : None

ﬂgﬁug'}umimEJmwa”ﬂmumﬂﬂﬁLLﬂJ%’qﬁTuﬁuﬂaNﬁQmﬂﬁu AuauURvetILazIMNALBS N3
oonuuuwazvlielevn neitladugamgifsuauasnsinsreslng

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

mmi’uaxgﬂé’ﬂwiﬁﬁugmﬁEnﬁ’umitﬁumwmLLE«N NNINTLIUAINBUNIANTINAN NITLAUNT
maumﬂuaymm NNINTLIVBILAIINNGNDUNA NaFDIATINIALESUUUTIT WaTlAuaziATasile
TanuaudRveIounIn NSUTEIARATRYATINNITIAMEULE

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.

syuuedasrunlovuasiaen 3(3-0-6)
(Steam Boiler and Furnace System)
JdeRunen ;- Lf
Prerequisite : None

mseenuuursesidnlotuaswsieleth mstnszinalanswilusiuazaussauzvemiiolom
nsUszaunisUanUsessenlesueslulnsiauuazeanlesvesamlesiinanaiasinialei
nsanewmanueuluiuiasemanudeunuunnnn nsrurunsTiintuiuiiuiadiomanudeu
Fruanli fuweznisenagiunnufeuveuaiasinialeth

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)

Jdsiuneu - ldd

Prerequisite : None

NIMIAIRBUAMSUANNTT l-aland lInn3awesuesnisinanuuatiun anuAused-luas
wazwailuaud nslnaniglunasuniuasawes nmslvawuunay nsussgndiunisanemauseu
wazana wavn1suszgnAiunsivakuuiufizenad

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)
dsduneu - ldd
Prerequisite : None

ANUTIEN FULUT WaznIsAuUATIEIEaeY HiensAnwiluainnirndminssuadesna Aia
Lﬁlauﬁmumﬂﬁi’mmn%m 010047301,010047302, 010047303, 010047304, 010047305,
010047306, 010047307, 010047308, 010047309, 010047310, 010047311, 010047312,
010047313 ey 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 1)
Jdedunew  : lud
Prerequisite : None

AM3USIENE duaun wagnisduaindienuies vienisAnwiluainnivdainssueiena A
Lﬁ@%ﬁ%’nmﬂ@hﬂﬁ]’lﬂ’?‘m 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 3(3-0-6)
(Principle and Application of Combustion)
Jdsduneu ¢ ldd
Prerequisite . None

WEIULALNITIATITANE 1 UTBITEUUNIIANS o aAUTBRafuosmlndiuavinnmn g
wuusnge nguiadlnuaziUalvinay sunsieannisseidn desklulluwien  wesntluldmsu
\3eseud uan1y Wimguiuardmannnveaes

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  : lud
Prerequisite : None

wdnnsuaznsTULN TRV naulsUssanveadeias auautRardnsurautRvondomas
g Wowdsvanazidewnduds dnvazautiveslarlwainnismnluduuunigg s lug
anoefloling amwwamamwaamimﬂwu ﬁlaummmmﬂmiwu ama‘wadmuLLauﬂiuaWﬁm‘WﬂJm
wenlvg! nmseanaluladnmsunludidomdnds Wemdaranazdomaing

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

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

nsrUIUNTaLlsed msmavaawamamaamm AMsiinvenvesaLlse ﬂgauwuamams“uammﬂ
wazalsd mswnluslvesailsd ﬂ’]iLNWl%ﬂJ%@dL%@LWﬁQL%a’J NITLMLVDUTDINA LAY NTTTNBUAL
ﬂ’]iLN’]VLMN'TJ@QLSUE)LW@QL‘VI@’JLLUUMEJ@L@EJ’J s lrsluuwe LL‘UUﬂE}lILLﬁ%LLU‘UﬁL‘LJiEJ nswnluslvesilau
LLa%UE]L%@LW%ﬁLMa’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)
Fdsduneu ¢ ldd
Prerequisite : None

FolAlUToUVBINTHAANAINUIINT WA Lwﬂiuiaﬁmﬁsugﬂwé’wumﬂ%amaLfJumm%auLLaszwé’q
MIvudaznssIETANSTUTIne MawBeLE U TomATnadauwls MeRandomadunauaying
Fanw nszurumsAsugUnsandeutazgaadl Inlslada n1suussudufing uaznnsiwnl
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.

AsduaznIsLANG? 3(3-0-6)
(Atomization and Sprays)
deduneu o ldd
Prerequisite : None
‘inﬂQﬂﬁaJLLaxsumuﬂ'ﬁﬁugwuaqmﬁLLmﬂéh nsuanfvesdnidanazusuil manszanedh
Yunnenvesdllse slnuesiiaa Waanwawuueeiiy Waauuuausuluaiu nmsluanigluiiia
UszdnEn1muaandn Aunvarvesasdnieusn malANTIAYLIANER N135EMEVINEn
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

FuadmiuauToulazia 3(3-0-6)
(Biomass for Heat and Power)
Jdsdunew  : lud
Prerequisite : None

anwazauURvestiinatarnslavselovd Anenmdmsunsuanauioukazinas NsATIER
naunlvl indeswdnfeuaseadostiinleth gunIalkaznszuIuNsluNIsHEAME N1sHaRETI
MTAATIZALAERAMNENTIOUE NTUTEHUAIUNTRUBILATINISTNE AsATwIunisUanddes
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.

Sosaamignadunsenlug 1 3(3-0-6)
(Selected Topic in Combustion 1)
Idsduneu ¢ ldd
Prerequisite : None

A3USSENE duaUT wagnisduaindienues vienisAnwiluainnivdainssueiena il
Lﬁawﬁml,l,mmmmn%m 010047401, 010047402, 010047403, 010047404, 010047405,
010047406 way 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)
Jdedunew  : ludl
Prerequisite : None

AM3UTIENE duaun wagnisduaindienuies vienisAnwiluainnivdainssueiena A
Lﬂfawﬁsﬁuwmﬁmﬂ’m%w 010047401, 010047402, 010047403, 010047404, 010047405,
010047406 waz 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

Mduarndsnufidesnisifielonvususadeaniunisedeudl nsfadenuardndususzuudy
indeuiliAsadestivanssaugu iR UssdvBamuassansenusedunden n1sesuisminiuazde
FUAUDIAUTENOUANN q TULUITIU 1WU ASY WoaiesAnneIsUIToataglusn  aussausns
Fuindeurenaiotud Tasrinnstuindeu

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)
Ideduneuy o lud
Prerequisite : None

syUUseedU 819 aU3e davita ifesaeud svuutiduides deulvennuiiadiosam veseueus
WUUSIAeIELEUATULAE O UASD

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  : lad
Prerequisite : None

LLmﬁ@ﬁugmLﬁmﬁ’umiaaﬂquéhia mseenuuugUnsaiusznevlusauaynsiRLILAToIEUA
yessnBudngaNysal MssenuUUFIENsErmansvasiusiitedy nstmulassassmnu
Basdmnaliluiiedumd nmmeseuluvissufiRnsveslassaiefidudou

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.

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

A15U3878 JuLw waznshuninues viensdnwiluddmnssueueudidiideniin
LANAI9AINIYT 010047501, 010047502, 010047503 tiaz 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.

Fosdmamgmadnuimnssueueus 2 3(3-0-6)
(Selected Topic in Automotive Engineering II)
dsduneu ¢ ldd
Prerequisite : None

AM5USIENE FuNUT wazn1sAuRIdenues niensAnwluduimnssuenueusniidentiv
LANAI9AINIYT 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.

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

w3esfleTromeeu aunmsnsedeuivesnaeny nsndeuiiluwunen nsedeuiiluuuinig
wqwﬁmimmu nsiadesam nMseenuuuNsSuSHlu

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

control theories, stability augmentation, autopilot design.



010047604

010047605

010047606

miaamwummﬂmmwummsamﬁqm 3(3-0-6)
(Optimal Aircraft Design)
wdsduneu  : o lad
Prerequisite : None

AMseRnuUUiem A TmLNzay miLLami’jﬁwﬂugﬂammimﬁmmam% ASMANTII g AL UD4
Jymitlifdouls mameaminzauvesdgminldidudadunasiitouly nsUsegndldisnig
’eJ?JﬂLLUULﬁBW’]ﬁWﬁL‘Vilﬂ%ﬂiﬂ‘uﬂ’]ﬁa@ﬂLLUULﬂ%‘IB\T‘au%ﬂJé}JU GijBﬁ’]ﬁuﬂLLaBL?‘llau‘l‘fJIUﬂ'ﬁa@ﬂLL‘UU
ngszideuuazdedsAulunisesnuuy aussaurlunisdu nsimusuedosdu sUuuuveaAIesdy
nsUszanaiwin nseanuuudsa Un YANY nsideniaessusd YAFIUAD WAZNITANYINANTENY
YOIFWUTHI TunseenuuuLA3esdy

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 3(3-0-6)
(Theory of Aerodynamics)
Idsduneu o ldd
Prerequisite : None

aun1snistnavesvetivaluzuduiinsauaveuius nislnawuulindauarlidadiuuunueinie
wardniedesdu mslvauuuTnmudes nouiduusen nouiiuiusen mslvauuudag nsiin
AAuTEALazieALNALTY NsaiuLendauasAnTwes n1ssraesmsinanuulady nslrawuud
muniinnaztudafuuurudsukar

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)

Jdsdunew  : lud

Prerequisite : None

ainAansuarnaranisvesielsdanain LianseyimeeInAnarans ennanaransuuuling
f1 MATinisnseiievesdndauasUnuyuluniznisivasnieg 35n1sTmsgdnauelsdanadin
nsiassetelsweshidatafnuaznisaiuny

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 Ve ueS eIy 3(3-0-6)
(Aircraft Structural Layout and Design)
deAuneu o ldd
Prerequisite : None

ngszideunazdetadulunmsesnuuulasairaedesdu namandvedlasiaiiauaiosduuvuuds
139 wsafinszvilunstunuvausnsuasldausnns m’iﬂ’ﬂﬁuﬁuﬂm’mﬂuLLUUﬁuﬁLLa:ﬁLLUU@iaLﬁaq
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AUAAVDILTY N13N5¥ANVRLI LR ULaYIIUUARA N15EENN8UlATIASIY N1TTAITLAEAINUA
ywailosduveddaseadie

Airworthiness regulations, rigid airframe 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.

ATAATITALALNTODNRUUTEUUDINTA 3(3-0-6)
(Space System Analysis and Design)
Fdedunew  : lud
Prerequisite : None

NMTIATIENUALDDNLUUNUGNIBINA %JLL?@%@MINQ’N}’W‘T N500NLULNLART N1T8NLULLAY
AMMUATUIAYIUBINTA TTUVLDEVDIBIUDINA ﬁﬂ?ﬁﬁﬂﬂiim%@ﬁﬂ?iﬁ@ﬂ?i N1500NLUVLAY AU
PIAvBITFUUNIANUAY SrUUdsgoInta nsTiemesianindeield mainsgvisumu

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
nslusazenmaAnaranimemAsukazssuUTusurersmimstumelilanuayssrineam
winmstuguesnstuiulaelfidemduduandomaanm neilliduedes duedes niuay
It lumsdudau
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.

Wamam%uasﬂﬁmu@umummﬂ 3(3-0-6)
(Spacecraft Dynamics and Control)
Ideduneu o lud
Prerequisite : None

Warans AT WARARSNNINTIFIVOIETUEINA (BULRS TANITNIIT WeRYBMDSATUANNITNTIAI
mwﬁmimmu ﬂ’]iE]E)ﬂLLUUﬂ’]iﬂ’JUﬂNﬂﬁVI‘Nﬁ’J

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

actuators, control theories, attitude control design.



010047612

010047613

010047614

mMseenuuukazAlLladin3seuiene 3(3-0-6)
(Aircraft Engine Design and Technology)
Jdsdunew  : lud
Prerequisite : None

nuvnuwesluleudnduasnslvauuudni ngitugiuaussouzastu defmuslunisesnuuy
\3eagus Mylseiiginsfemesluveunioseudiiv usstusuuasfuusaussouy MyATe
amiﬂu:uammaamwum%‘lmwﬁ mﬁu@%uahwm%‘lmwﬁﬁmmzau AUTTOULVDIADULNTVIYOT
founedlu Feamnfuarniswvdiivienseen nsindaniessus weluladnisnantudau
\A30sBud mwmaauuazm%amﬂﬁﬂLﬂ%‘laaﬂuﬁ

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.

L%"aﬂv?fmLawwmaéﬁuﬁmﬂiiumiﬁuuazmmﬂ 1 3(3-0-6)
(Selected Topic in Aerospace Engineering I)
wdsduneu  : lud
Prerequisite : None

NM3UTIENE JuL waznsduadenuies vden1sdnuluduimnssunisduuageaniaia
Wenidviunndisaindun 010055601, 010047602, 010055603, 010047604, 010047605,
010047606, 010047607, 010047608, 010047609, 010055610, 010047611, 010047612 U & ¥
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.

Sosdmamznadnuimnssunisdusazeinia 2 3(3-0-6)
(Selected Topic in Aerospace Engineering 1)
Jdedunew  : lud
Prerequisite : None

NM5UTTENE duNUT warnsAuadeaues viensAnwluduimnssunisulazeinia A
Lﬁlaiﬁﬁ%%mﬂﬁhﬂmﬂ%‘m 010055601, 010047602, 010055603, 010047604, 010047605, 010047606,
010047607, 010047608, 010047609, 010055610, 010047611, 010047612 ag 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)
IdeAuneu o ldd
Prerequisite : None

nswmnIkuUIIaeIMsiia nsanguuuuItaeinisiva waliansaiwiuiiesuideuisinlud
Avlalsud 5 lludanug LagwuUUNe33LeALILA 31899N5tualu WARNNLULAR WuUnAsn
warkuusesa Masinisaneleuanuseularunietludfiuiseninanseuiumseuasy MIdnaesns
InavesTandanguwuunila N1slravese1sluiidain n15iATeRaNuduRusTEnIauALaY
ANAsERlLIaned e uasNeRLaSNEY

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)
dedunew  : Ll
Prerequisite : None
AaNTRMINIEA ™ Ausew AuauTRIng uasnginssunisiisivesianwedwestunslvan
sUnsauazAuEineg Fouuarussyndlfaunisoundiugiu wu auniseyindua s uay
Wiy MylTzinisinavesianweaweslusunsiauursneg aunsismanaassiilldeglutiagiu
Wi aunnseninds aunsvesdsauazuaaaes mslravesvesviaviadavguuuudadunasligady
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)
Jdsdunew  : lud
Prerequisite : None
ﬁugmﬁmﬁmamam‘mwmaLﬁaq NOANTTURATN Y VIAUNTRTAngY N15asIefLuY
WALANAN VAL VBINGANITINANUVTREANEY N15BAMEULULE WANANITIATIZkAsUTERMNE
nsaueden msldsedouisinludediuudvestaniidmnunindandu uasTaniindoens
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)
Jdsiuneu - ldd
Prerequisite : None

AM9UTIENE FuLUT waznsduadsawes wiensAnwluannnivimaimnssunediwes 713
Lﬁ@iﬂﬁ%?LL@ﬂﬁ’Nﬁﬂﬂ%‘iﬁ 010047701, 010047702, 010047703 Laz 010047705

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

Sosdmanenaduimnssunedwes 2 3(3-0-6)
(Selected Topic in Polymer Engineering II)
Jdsiuneu o ldd
Prerequisite : None

MMSUTI8T8 JUNUT waznshuAiIfienues wsensdneluainivimsdmnssunediwes s
Lﬁ@iﬂﬁ%%m%ﬁﬂmﬂ%ﬂﬁ 010047701, 010047702, 010047703 ey 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)

Idsduneu o ldd

Prerequisite : None

wuginAgTuusuiaadounuuddidin maedeuiivesjusuduuusiieg Ald¥udninan
PnNseAeuTiveseuwardns ndnnisvesnsiiu Wamami?uaﬁmql,lfﬁﬂl,ﬂ%ﬂ Wamam‘“ﬂaﬁwummm}m
Fouste MImuguMsIRdeuiivesszuInasgaliensis N1saFeiImINITAY MIAUANNTNTIF
MTOBNIUUNINAYBIUEUATITIN

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)
Jwderuneu o Lidl
Prerequisite : None

nuynUALWANdYeIIUNG LAARdAveINsIWABULUAY NMsUsEgndaNANSeREIaDs-a 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  : lud

Prerequisite : None

MIAIVANLUUAIADA NINMONANWIITEUUAIUANTUES Veudefiosnin wdesnmuuudenyue
nMsAUANLULUSUALeLlE  nMsmuaNwuUlATIeUsyay NsAUANKUUTYE
Digital control, Advanced Control System Identification, stability theory, Liapunov stability,

adaptive control, neural network control, fuzzy logic control.



010047804

010047805

010047905

010047906

010047907

FesdnanznafuAmnssujusud 1 3(3-0-6)
(Selected Topic in Robotics 1)
Jdsdunew  : lud
Prerequisite : None

N15UTILY FUNUT WATNITAUATIAILAULDY U30NTTANYIIUAIUIVINIIAINTIUY UL UA fifi
Lﬁam%ﬂmmmwmﬂ%m 010047801, 010047802, 010047803 ey 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)
wadsduneu  : lad
Prerequisite : None

NM5UTIN8 FuNUn uLagmsfuaidieaules viensAnuiluavdvimsdmnssusueud i
Lﬁ@%ﬁ%%ﬁLmﬂ@i’]ﬂﬂﬁﬂ%‘U’] 010047801,010047802, 010047803 Lay 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 o lud

Prerequisite : None

mselumdefitiaulaannniviimnssuaiena (wuu 2.1) IneddefmusliinAnwagsies
tauedununfiaveseton 1 as neudeudesiuineniinus

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  : Lf

Prerequisite : None

meiTelurdefiuraulaanvidydmnssuadesna wuu 2.2) Tneddermuslidndnwiazdes
Yauedunuieved aties 1 ads neudeutasiuinerinug Iny 3 mieAnusndesassiuiuin
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 o ldd

Prerequisite : None

msselumidefivraulaannndviimnssuadena (wuu 1.1) TnefderimualiinAnwiagdes
tiauedunnfiaveseton 1 s neudeutesiuineniinug

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)

Fdsdunew  : lud

Prerequisite : None

meselumdefivraulaannndviimnssuadena (wuu 1.2) IneidesmualiinAnwiagdes
Tiauedununfiavesetion 1 as neudeutesiuineniinus

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.

N50ULAZDINANAAIENTNIOINIAEU 3(3-0-6)
(Aircraft Flight and Aerodynamics)

Jdsdunew  : lud

Prerequisite : None

Mslaseiaussauzvenaiesdunuulnudv ussurenadesdu aunisnisideudi veuwwn
wnsdu Srsnsle Sasnisseu szgmasaziattun1stu matiededulazassen n1stuly
¥M19NTTULUURNY MRS siausTausyouadesuLuuTnuiu e1nawamanuesyaluie
Emmiﬂﬁm?ﬂlauﬁ%amémﬁmwu'ﬂﬂuyu sUuuunsiy voulwmyinn1siu nsdunuvasedails
miﬁu"ﬁu—aaLme?iau,asﬂ13ﬁu1u1/iwmmﬁﬁmmwha6]

The fixed-wing performance, airplane drag polar, equations of motion, fligsht envelope,
rate of climb, sliding flisht, 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.
NMTIATIPALATIAT NI IAEIY 3(3-0-6)
(Aircraft Structural Analysis)

Jdedunew  : ludl
Prerequisite : None

nsinnawazniseanwuulasiadramdnvenniosdu defvualunisesnuuulaseadne used
nseyifuiesesiy veulwminsty Janiildvinlasiaisvenaiosdu msdiwsieilassaislngds
WHNIU ANULAUAALAZANLAULEDU NITIATIZATIATIAT U UUIDALAEILAZVaELYa 1ATIATIS
melureslnuazadiaiosdu mdeseilasadiaunuuiauasnislise Mseenuuuukeiuusudou
nMsduBatudiu mdeneilessaieTannauarsudeulrlufiodundidosiy

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‘uazmimu@ﬂumﬂmiﬁuuasmmﬂ 3(3-0-6)
(Dynamics and Control in Aerospace)

Jtedunew ;o ludl

Prerequisite : None

sruufiin nMsudasiidn yuvesessian SnsinaiUAsuluUoosians menwedidou aunisves
a8 T NAMIENTNITTU WaMIARTYBIUIUDINTA AUNITANIUE LATETAIN AIATUAY
Uaunauaniug drdunaaniue

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.



