uma. 2

ANB3UNYIIIIVIMANGATIAINTTUAEATUMIU N
#1912913AN55UNTUULATRINA

010035001  nafansAudaLilas 3(3-0-6)
(Continuum Mechanics)
AtsRuneu Tl
Prerequisite : None
anﬂﬁumm%mjuLLazmmvauwmﬁﬁﬂ WSRO VI8 AULATEATINA LNU
LWBSYRIAINULASEA AN LULTLEULT TV ANIA Lﬁ@u1%ﬁL%Wﬁu15 ﬁllﬂ'liﬂ?’]ﬂﬁi@ﬁjaﬂ GEUIRP]
MsiAdeudinazan1Izauna nuwesYeIAILLAY Banainnemuliea wénesuianiiifivesiag
N3ANNINTVRIIEN woulelalngy ManduanuAuredled d0112ATINAY WATRIATIN NORANTTUNAS
AsINd Naufuwaldueudunanadin auniseeuaiivinvesmnudunanadin auBangunuull
Fadu Yanfilenuniingaveu aunisiugiuvesmslvauuunile
Elastic and plastic behavior, tensor notations, theory of finite strain, strain tensors,
geometric nonlinearity, compatibility conditions, continuity equation, equation of motion
and equilibrium, stress tensors, elastic potential, principle of material objectivity, material
symmetry, anisotropy, Airy's stress function, yield conditions and surfaces, postyield
behavior, plastic potential theory, constitutive equations in plasticity, non-linear elasticity,

viscoelastic materials, basic equations of Viscous Flow.

010035008  AMNAIEASIAINITURIIATIZRULAZITIAILAY 3(3-0-6)
(Analytical and Numerical Engineering Mathematics)
FUsAuney : Ul
Prerequisite : None
nsfigauneadinenans ssuuadiuiy lassaieiivadn Avadndadu nawesiazum
3nd vnwesaudA LAagAATEINITLUINY AMAANAIATIAILEY NMSHUBANAEIENIAIAY NagNs
N1sgulnaziadie TN AneuLBeilavueIanITaRIuTeYTUSE oY nsnoaunIsuLiugul
s Fliludfnmesud 33Wludoduud 33undanFieduud
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.
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010035011  ANSAATITHIZTUUNINNA 1 3(3-0-6)
(Mechanical System Analysis )
FdsAuneu : Tl
Prerequisite : None
MlATIgiszUUEang Gesenousg ssuunamaniUssgnd sruunamaniuar g
AUAL Anwinsiinsieissuumariuuutuguieafuuaznisussgndlunuimnssy Tasldnns
AATATIRNNAVUBTADUNLADS
Overview of general integrated mechanical system basically comprising of applied
mechanics and materials system, dynamics and control systems, an introduction to
advanced Topic in each of the core systems listed above using both analytical and

computational approaches.

010035012  ASAATITRIZTUUNIGNG 2 3(3-0-6)
(Mechanical System Analysis II)
FvsAuneu : Tl
Prerequisite : None
AT . NITIATIZRTEUUNNNG 1
Co-requisite : Mechanical System Analysis |
mMslesgisruudena Jedszneudie ssuuaufeunazvetina Anwvinslasgiseuy
wiantuutugadesiunasnmavssgndlunuimnss Tagldnmsieshidsiiamuazneuiiunes
Overview of general integrated mechanical system basically comprising of thermal
and fluid system, an introduction to the advanced Topic in each of the core systems listed

above using both analytical and computational approaches.

010035901  &uuu" 1(0-3-1)
(Seminar)
FudsPuneu ;- bl

Prerequisite : None

Y o

UnAnwiazdoudflsussenainedtuauidelulagdu wasileusiesuadugeniuiiten
vssngluguseu
Attending to special lectures on current research Topic and preparing reports on the

attended lectures.
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010035902  MSLA3ENINGTTNUS 2(1-2-3)
(Thesis Preparation)
JUsAUNDY : 010035901 duuun
Prerequisite : 010035901 Seminar
thinwazeusifsrtumslimaluladdeyainems madalumadouenansvde  muma
Inermand Fanninaueseaisisay manndnidindnwesdedinisiiaenar desee
AMUAMINTUNITNTRTENIN 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.

010047002 5 ludiofuud 1 3(3-0-6)
(Finite Element Methods I)
Fvdsduney : Ll
Prerequisite : None
Forrusietunearesym nisussanuadientaesiu waaldiduwagnisdiuue
GU@QIWIUGA{LQSLNUC;{ N15USLNBUANNITVDIDRLUUA LIE‘IE’JHVLSUGUE]UL‘UWLLaSﬁ’]G]@USU@QaNﬂﬁi 19
933018V NBULTIUTENUAT NMsWalusunsulnludeduus Jeymaodia
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  AwlWludieduug 2 3(3-0-6)
(Finite Element Methods II)
A0sAuneu : 010047002 FlWlusiediuug 1
Prerequisite : 010047002 Finite Element Methods |
nsldenteAlLuAlazN1TUTTIIUAIRILYS amuduuulalewisiuasn wuuteeslug uas
LUUAINTIUY LedmuAnuURay wuulause wazuuuealuusveuln uaztaUsru Jaymuuulainua
LLJQLLasﬂmmﬁﬁﬁuﬁunm Yaymuuvauiifnas ymuwuuliigadu
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.
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010047004  A5lWludedmudnuuliiBady 3(3-0-6)
(Nonlinear Finite Element Methods)
AUsAUneu : badl
Prerequisite : None
HaymuuuldiBadu msmadgmuuuliidadu Fanmsdmensiin Aeeuvesdymuuy Ll
i Jagmndue naula
Nonlinear problems, formulation of nonlinear problems, iterative methods, solution

of nonlinear problems, covers topic of interest to the class.

010047005  A3lWlunAlgu 3(3-0-6)
(Finite Volume Methods)
AsAuneu : 1l
Prerequisite : None
ﬂ@ﬁugwﬁm%’uﬂ@Jmmﬁﬂunmmﬁtﬁm%mﬁ’u D Aslludhaudmsulgminuy
Avlihdunazasunndu-Anindu sanessumsuidgmamiuganusuanuiilunisivawuy asi
msuitadmivaunmsuuuiinmbe Blwludbhasdmiunsinauvuliae msfmuaieuly
YUl MANURANAIATTaILarALlduLe
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.

010047006 L‘%'mﬁ'ﬂLawwvmﬁ'mﬂn‘fmﬂ'lam%uazﬁugmaﬂ’mﬁuﬁ"'ﬂll 1 3(3-0-6)
(Selected Topic in Mathematics and Basic Engineering |)
AdsAuneu Tl
Prerequisite : None
N1UTI18 FULWT LAZNITAUAIIMEAULDY ¥30N15AN UM NAIUALRAIEA LAY
flugnAmnssy Afidevninuandisannisn 010047002, 010047003, 010047004, 010047005,
010047007 Lay 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
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010047007  Basfmanizmeiuadinmansuaziugiuianssuiall 2 3(3-0-6)
(Selected Topic in Mathematics and Basic Engineering )
sAuneu : 1l
Prerequisite : None
NMTUTIENY JULLT WAZNITAUATIABAULEY UTaN1TANBIIUEIIITIMNAIUAIRAIEATILAY
ﬁugm’imﬂﬁm fiflifovivunnd1991n3en 010047002, 010047003, 010047004, 010047005,
010047006 ez 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

010047010  AdNAAASUSTENAFINTUNISITEAIUIAINTTY 3(3-0-6)
(Applied Mathematics for Engineering Research)
FdsAuneu : Tud
Prerequisite : None

=

seilgUTBIBTUNIU UAaRdaTaIN1TWUIHY nquin1suanuas Janmivesansu-agla aunis
Feduiinga fanduedn3u aun1sieeyiusdes aunisideeyiusadylugady Luilesia
FULALAUDAIU

Perturbation methods, calculus of variations, theory of distribution, Sturm-Liouville
problem, integral equation, Green's function, partial differential equations, nonlinear ordinary

differential equations, bifucation and chaos.

010047101  naAldnsvaLddnUsENaULATNOAWDS 3(3-0-6)
(Mechanics of Composite and Polymeric Materials)
Fwdsduneu : Ll
Prerequisite : None
noAnssuvesTanusznounvufirmaien Jaguszneulwmivesdu msleegnuueeils-
Instnaniiun nswsenianusenevaniiun AuauUAnInaremefiues aAunilagangy wuuLds
dunaglii@ady n153LAT1ERAMULAUYDINBELNDS AUEANEUTDINDFLLBTENS N3
Anszinnuidurestudintagdanalawes nsruaunistusunedmedidowy
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.
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010047102  3Fmsluladandinuaznludiedwudlunasmaniveuds  3(3-0-6)
(Photoelastics and Finite Element Methods in solid mechanics)
derunay ; il
Prerequisite : None
NTIATIZHAUAULAZAIULATEA ANTINAAIINVBIANULAULAZAIULATYN 330
ALULATEA ANUFURUSTENTNAMUAULALAIIUATEA N warn1TUTTLNA 5N ledan
amn nouuwaznisuszend I5tludediuud
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  ngufanUsenau 3(3-0-6)
(Theory of Composite Materials)
Fvdsduney : Ll
Prerequisite : None
dulouaziuning auaudinienudanguvesianusenau ngAnssuvesianuseneoy
femafey meessiukutanUsgnou anuuduswesiuiagUszney  deRiansantiauiile
ponLuLRLIfUTanUsEney
Fibers and matrices, elastic properties, behavior of unidirectional composites, analysis
of laminated composites, strength of laminates, special design consideration for composite

materials.

010047104  NgufANNTAVEU 3(3-0-6)
(Theory of Elasticity)
AdsAuneu Tl
Prerequisite : None
‘1/1‘Umuﬂgﬁugmmmﬂamam%mmﬁmﬁaa N153LASILAIIULAY m’uﬂ%ug‘dum
AnsLATen aumsreuaRyiin anfiluszuny amnudiluszuiuily amnueSealuszuny Jaym
AUNAUI99E
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.
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010047105  wgufjAnudunaisdn 3(3-0-6)
(Theory of Plasticity)
Fvdsduneu : Ll

Prerequisite : None

ANFIATIEFANULAL AULATEA DATIANUATYA NURIATIN ANUFUNUS LU
WANARNVDIANUAULALAMUATEA  N15USTENANguanInnatadniulymiuivila 7
LBBNATIUN

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

an application of plasticity theory to a selection of problems.

010047106  nHufueULaziUGaNUI 3(3-0-6)
(Theory of Plate and Shell)
FwUsduneu : Ll
Prerequisite : None
ﬁugmmmaﬁmmam% MFMANNINSIARe U LLALIUFEN U NMIUTENMAT Nau
YBIHIVN NYURNITHN N Tuduvawrutazildanu
Mathematical foundation, derivation of equations of motion for plates and shells,

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

010047107  AAANEASNISUANTAN 3(3-0-6)
(Fracture Mechanics)
UIAUneU ;- bl
Prerequisite : None
nasnaninisuaninidosiudmiuTaniifinginssuuvudadunarlidadu anuduuas
AUILNIINTEINTUTEES1Y AIUTENBUAILITLYDIAINLAY U%LammiL?lsgﬂwmaaﬂﬁﬂmssaﬂ%n
ﬂ’ﬁﬂ/]ﬂﬁ@‘Uﬂ’JWﬂJC‘Q]}’]UVl']Uﬂ’J’]iJLLG]ﬂﬁﬂ 5@37ﬂ7'§ﬂﬁ®ﬂﬁl@8‘v\lﬁx‘i\‘i’]uﬂ’3’mLﬂ%EJC"I dunsna Lﬂm“ﬁﬂ’]il:%'w
nsulanazANEDeIU095083717 NMSUTEENAENTUNITOBNWUL
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.
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010047108  (Fesdntaniznadunamanivasudeuszgnd 1 3(3-0-6)
(Selected Topic in Applied Solid Mechanics |)
sAuneu : 1l
Prerequisite : None
N1SUSTENY  AULUT WAZAITAUATIAIEAULEY NION1TANBIUANUNIVINIAUNAANERNS
vosudesvend Afidevivunnsneainien 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

010047109 L’%flaaﬁ'mawwmqé’mnamawﬁamﬁaﬂszqnﬁ2 3(3-0-6)
(Selected Topic in Applied Solid Mechanics II)
FdsAuneu : Tud
Prerequisite : None
NISUSILNE  JUNUT LAZNITAUATIIAIUAULDY NIDN1TANIIUAITIAVINATUNAFAIERNS
vosudssvend Afidevivunnsneainien 010047101, 010047102, 010047103, 010047104,
010047105, 010047106, 010047107 gz 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

010047201  WAATHASYBITTUULKASNITAIUAY 3(3-0-6)
(System Dynamics and Control)
AdsAuneu Tl
Prerequisite : None
JAUAANSLATIAUNAAERSTDIINUDINNT LENANYAIKAZNTASIIMUUTIADITTUY aUnN15A)
wUsan1e Anwansalunsauaulalazdunala nseeniuuimimuanwuuteunduaniig N3
PONLUUFIFUNANITAL NTAIVANLUUATADA
Kinematics and kinetics of rigid bodies, system modeling and identification, state
space equations, controllability and observability, state feedback controller design, observer

design, digital control.
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010047202  AuNAuATiouNIenawazN1SIATIZIT VNN 3(3-0-6)
(Mechanical Vibration and Modal Analysis)
sAuneu : 1l
Prerequisite : None
mMsmuANmNLduazTouwuumaTILazLeniin MsinLaziaTellonsiuauduasiiiou
NTIATIERNNFYYIUNITHOVAUDY WUUTIB0UTNUNA A19IATIZATIATY N1INDUAUDALT
AYINE NIVAAEULISINNATBITEUUNING
Passive and active vibration control, vibration measurement and instrument,
response analysis, modal model, frequency response function analysis, modal testing of

mechanical systems.

010047203  WaAERSTIATIEH 3(3-0-6)
(Analytical Dynamics)
Fvdsduney : Ll
Prerequisite : None
warmansveseymakarinquianis muwesvesnules nsuUasguiiiniagnsausnass
vy Mavszndglamesuarialsalay nquijnisindeulaasionsussgndnisanaiiion wamans
N13YU ﬁllﬂ’]iﬁ’]ﬂi’]u%“U@ﬂig‘U‘U'ﬁaWEJ%UWJ’]%J%E’{’B‘%
Particle and rigid-body dynamics, Inertia tensor, coordinate transformation and
rotating reference frames, application to rotors and gyroscopes, theory of orbital motion with
application to satellites, Impact dynamics, Lagrange equations of multi-degree of freedom

systems.

010047204  wQuiANuduaziiou 3(3-0-6)
(Theory of Vibration)
Jsduneu : Tud
Prerequisite : None
A ua U ud T U UNANBTUAIL LAY SEUUNTEAY dUN1TAINTINS aunsuInd
anne AMreuvesaunsUigiianiiy msmwvindulasiesmenisiadeuiiddnun wudiasdlu
Ludiefiuus NMIangUuuudngss NSYUIEHARDUALDS
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.
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010047205  m1sdas1zRBslnuatugs 3(3-0-6)
(Advanced Modal Analysis)
Fvdsduneu : Ll
Prerequisite : None
NFIATISMTANUATDITEUUTAEY AaNvRnIgvasssuulilady nsuidaymssuy
Liadusiigoynsuioannss nmsiUasdaluinuarnsulasdanuined1esanda ineluavesszuuld
Wadu nsuszenanswlasBasuindmsussuuliigadu nsuUasBasuinuuuraeda nsuans
ondnualvessyuuliifadu
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.

010047206 izuumuqmmummzamﬁqm 3(3-0-6)
(Optimal Control System)
FwUsduneu : Ll
Prerequisite : None
{]zymm'imﬂ'ﬂmmzau‘ﬁ'?jﬂﬁm%’msuuwamam% é’hmuamLLUULMmzaﬂuLLﬂunmLﬁu
e fruaLLUUmINzaNLUUseios Yymnnsaamiuan mslusunsumaten nszuIunsdu
AN TULUULUIN A
Optimization problems for dynamic systems, discrete-time optimum controllers,
continuous-time optimum controllers, tracking problems, dynamic programming, random

process, optimum observers.

010047207  szuuAtuANLUULNTad 3(3-0-6)
(Nonlinear Control System)
Fsduneu : Tud
Prerequisite : None
ANUMIEYeITE ULl udl nquaiesnmisdenyuen Aeaidudeiyueraiuan n1s
paNUUUITUUUTUaeEME. mamuwmmﬁbuba A dunnad ﬂﬁﬂ’mﬂmﬁa&ﬁ%mmﬁmma
il mamuauuuiedd sdunalidadu mimuausiaiendasi
Lyapunor, stability theory, Lyapunor control function, backstepping design, sliding
control, passivity, passivity-based control, introduction to adaptive control, introduction to
intelligent control.

10
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010047208  msaedunUsluanauly 3(3-0-6)
(Nano-Positioning)
Fvdsduneu : Ll
Prerequisite : None
STUUIAA NMTIAFULRLL AuazLden mmgﬂéfaq AN NsAIUANTY AuTTOUY
manadn auandian anaudinnuieu wuwesiuuamU@unud nsldauguweiauBunud
fhduindeunuuiiels yanalaitemuusiudiseiuunlumns msvhauvesanalnuily
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.

010047209 msﬂizmawaé'zy,mu']m%gu@e 3(3-0-6)
(Advanced Signal Processing)
Fvdsduney : Ll
Prerequisite : None
é’zy,ﬁg'lml,munmuazmmﬁ mswlaiiesdygrananfuiig nsulaaitesednands ns
Tdunisudasisesegiusy nsnianunuiktuaunasuige nsmanunusiuanasy
WA miﬂisqﬂﬁLﬁaﬁmeﬁé’ﬁyiymmmwé%aﬂL?{EN nsalAnwIN1TIATIERtynInIsUTELIaNg
Fuaunnafifetestumainuressisadania il
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.

11
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010047210  NN33TYLONANEAIYAITTUY 3(3-0-6)
(System Identification)
FdsAuneu : Tl
Prerequisite : None
WwrsunIng wazlalynismning n19UsTLIAIT0MUUTIADY NTIATIEE Y191
Foud isgiinnnud Tinseiladisdu Ainsedanedu nsUsssnauuudarawes  n1snda
LUUFIaee MINIsTmesvatuuuiass 3vhunedeRanain dvhwediuian anuduiug
syinnswedefiananauaznsmiendnualuesEuuLuUaLY MsUssne aaviaumiiuugn
ANEINTOTUNITAENAN WAL WUUATILAZLUUDDUTMAUAYQIUITY  waz198n
Parametric and non-parametric method, consistency and model approximation,
feedback transient analysis,frequency analysis,correlation analysis,spectral analysis, the least
square estimation,determining the model dimension,best linear unbiased estimation under
linear constraints,updating the parameter estimates for linear regression models, best linear
unbiased estimates for linear regression models, optimal prediction, relationships between
prediction error methods and other identification methods, the recursive least squares
method, identifiability considerations for direct identification and indirect identification with

joint input and output identification

010047211  A15NUUUITZUUNIIAINGTY 3(3-0-6)

(Process Modeling and Simulation)

Fudsduney : Ll

Prerequisite : None

wuusraendesu F3nslunsadauuudians Ussnnuuusiaes NSNBUINY VAN Qau-mna

mam%%aﬂizmumiamwmﬁmmLL‘U‘Uf«ﬁ’WaaﬂLLUUﬂf:j:i,m%aLLUUfSWaaﬂLLUUﬂwm'&J N1
3Lﬂi’18ﬁf§auvl,6m‘7iusifjm LUUIIADIUULNTETDND N1TE519LUUIIAD9INNTTUIUNIINAGDS NS
USuimguiaz Budunuudngsaneais wuudnaekuuUsseINTauna ANaUTaILUUIIABLUUNGY
aunseuiusiangu AneudmiudamuuuaiEuduiazavouiun Auuusesians Iuvuens-ia
wuuaeawuuds Binludaniveisud nsuilamlagld 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 i%UUﬂ’JUQﬁJﬂS&’U’JHﬂ’]i%ﬂQQ 3(3-0-6)

12
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(Advanced Process Control)
Jyrdarunay bl
Prerequisite : None

[ Y] =

3zuuaumwmuazé’u€1’uqa NAMDUAUDIANTEUVUALALTEUULUA mamauauaamﬂé’zgwm

<

o

Sutiladyanaiad wasduaasuniu USEANTDNNAIAIUAN N1TBBNKUVLALLEDNITINAIRIVAY
wanouauosadlingd Ml nwiiaiosnim nanevauedlamuANd MIUFULATTUUAMUALLAE
NIMMITNTRDITEUU FFUTUMAITEUUMIUANLUY Zigler-Nichols uag Cohen-Coon N153LASIEN
seuulagld Bode-Nyquist KUUTIRBUTITEUU TEUUAIUANANYENLABILUUANGY (cascade, ratio,
feed forward, adaptive control, selective controls, computing relays, simple alarms, Smith
predictor, internal model control) SYUUMUANKUUNANEAIMYT  NSUTUUAITZUUAIUANILUY
AANFAILYT miaamwmswmmmquﬁﬁmaa

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.

13
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010047213 G'aqﬁ'ﬂLawwmaﬁquwamam%u,azmimuqu1 3(3-0-6)
(Selected Topic in Dynamics and Control 1)
sAuneu : 1l
Prerequisite : None
NSUTTENY AULUT LAZNITAUAIIAILAULDY 138N1TANYIUENUNITIN A UNAFIERI LAY
n1sAruay fiievidvuand1aainden 010047201, 010047202, 010047203, 010047204,
010047205, 010047206, 010047207, 010047208, 010047209, 010047210, 010047211,
010047212 gz 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

010047214 L%‘I’e)\‘iﬁﬂLQ‘W’]Zﬂwﬁﬂuwaﬂ’]ﬁﬂ%LLaZﬂ’]’iﬂ'}U@i.l2 3(3-0-6)
(Selected Topic in Dynamics and Control 1)
FsAuneu : Tud
Prerequisite : None
NITUTIENY  dULUT LAZNITAUAIIAILAULDY NIaN1TANYI LA UIT I UNSFIERTLAL
nsmruA Afidonivuand1eaanisn 010047201, 010047202, 010047203, 010047204,
010047205, 010047206, 010047207, 010047208, 010047209, 010047210, 010047211,
010047212 way 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

14



uma. 2

010047301  AISAIUAITIALAININAAIEAIVD9LYA 3(3-0-6)
LaZN1SAEINANNSIU
(Computational Fluid Dynamics and Heat Transfer)
FsAuneu : Tud
Prerequisite : None

v

ﬂ@ﬁugﬂu%ﬂammaL?Uﬂmgﬁuésiaﬂ N139LUNANNITOYRUSRE FeoulvArveuuazideuly
Gasu dnvaiuuuwludfvkoisud anudestu dssnm nsgid FBnsfuwinsdnivanninds
auusuuudnaUAn nataagvasaunIsiBeeyiusuuunisludnuazuuulaimesluan
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.

010047302  AT2BNKUUTEUUAIUTOU 3(3-0-6)
(Design of Thermal System)
AtsRuneu Tl
Prerequisite : None
NILUIUNITBDNLUUNIIAINT T %@Hﬁ%ﬂﬂLﬂi‘t@ﬂ’]ﬁ@%ﬁﬁﬁLﬁUIMﬂ’]iﬁ%ﬁiﬂA’]aaﬂLL'U‘US%‘U‘U
NIAINTIY ﬂ’1iLﬁamqﬂm3a§ﬁ1w§u58UUﬂaﬂu§au LL‘U‘Uf\T’]aawwmﬁmmam%ﬁw%’uQ‘Uﬂiaf!mm%au
nMsdransaniunisal nadansmgaangauign myingiszuuauieunsldnisineud
anmzudsivaey
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.
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010047303  FEUUALANWAIIY 3(3-0-6)
(Energy Storage System)
FdsAuneu : Tl
Prerequisite : None
ANNEIATY LAZITNITVDINTAZAUWANIU NITAZTAUNSIIUAMUTOU NITAZANAIINTOU
dudfa uazmsasanluagiiudouaniug nsavaundeuna mMsazaundanudng nsagay
WaIuIaU MyaraunasuliihlasnasuauILLLWAN MsazaundIuall nsazaunasauly
JEYLYT NINAFDUITLUUNTALAUNSNIUANIUTOU LATHFANANTUDI NTALAUNGIUANUTOU 11T
uazaunasuauiounInuaeinduaznsuszensldau
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  QEUUWARIEATIUGS 3(3-0-6)
(Advanced Thermodynamics)
FdsAuneu : Tl
Prerequisite : None
nunungdeivieuagngtefianavesgunnamans szUULazNITIATIZILUUAIVAL
Y3uas nsaeszinislauszlenilanaznislduselevdlanesinging aunisaniiy anuduiusves
AnuaLTRMIiugaywamans auautRveiugamamanivosmananiituiloiier UjAzeuad
syuuvanaLaznatgasrlsznou nMsldusylevdlanisiueil nslduselovilanienuiaiives
Founaa
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.
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010047305  ANTAATIZRIZUUNAINURAZIAINTIU 3(3-0-6)
(Energy System Engineering and Analysis)
FdsAuneu : Tl
Prerequisite : None

3 %

FEUUNENY ﬂ’]i’e)’e]ﬂLL‘U‘U?%‘U‘Uﬂﬁ%‘U’J‘L!ﬂ'Wiﬁi%ﬂ’?ﬂiuaﬁﬁ’]%ﬂiiu LUIAANTITILATIZTANA Y
AT NITBBNKUUITSUU LLmﬁmﬁugmmaqmmam@amaLLazwé’wuﬁm%’mswwé’wm NATIER
N3TUIUNITUAETNINTQUNNAAIER TLUUATNY izuuf‘smmmwé’mmﬁugm N153ATIEH
LariinmInsatanieg nsesnuuuszuuiianunsoldeulsd insesdenavgunsalddnildly
gRAINNIIU YU SEUUND Lﬂ%’e)fléjU Lﬂ%‘laﬂLLaﬂLUgEJuﬂ’J’m%l@u i?ﬂﬁﬂﬂiﬂﬁ?@ﬁh\iLﬁ@%’ﬁ%UUﬁ
NFUREASPY

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

and heat exchangers, case studies describing optimal systems.

010047306  nstwawuulinia 3(3-0-6)
(Inviscid Flow)
Fudsduney : Ll
Prerequisite : None
aumshllvesmsiadoun naufimlufsfunsivawuulimguiussdsnsivauuunemy
Foaluaesifnaranudii nsUssandlinquivedUniafosduluuuuagnguives  afuaisuuy
dasy nslnauvulinialnednismyuiy warmansvosnisivaiy nguijvesedud nsluauuulyl
nilauazondle
Governing equations of motion, kinematics, and vorticity transport, general theory of
irotational 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.
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010047307 wqwﬁmﬂumwufluﬂw 3(3-0-6)
(Theory of Turbulence)
FdsAuneu : Tl
Prerequisite : None
wnAndfunstwadudn msmﬁﬁmmmLLawq‘wﬁLGTNLﬁusuml,aﬁsﬁmwsuaﬁmﬂwa A9
Funansidenismatutiuanuanisneaes nsnszaendanuaativesnsivaludn seanden
Beadfvosnsivatulon wdanunisvesduthulaglnaaweslunalasaudussluad nislva
wuututnuuudassuazuuuTan
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.

010047308  AITWIAMNTBULAZUIA 3(3-0-6)
(Convective Heat and Mass Transfer)
FsAuneu : Tud
Prerequisite : None
nsarewanudou wagluwusulunisinanvvarfivinazsiestnau wamagluaiiun-
UNMUANRIaes AMINAAIELarMLUIISIR LuwUSeulisuTsenaensanemauiou uaz
N13018NUIA m'imﬂmmm%mﬂumﬂ‘mammL%JQ& @desnn Fralasunasinesdnawd s
NIUUDEATY
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.

010047309  AsUIANGDU 3(3-0-6)
(Conduction Heat Transfer)
Fsduneu : Tud
Prerequisite : None
npiugrumsthenufeuluveudsialelansela uazueulelonsela Fouddom st
aufounuuasiwassuUlinalunids doe wavanudin wnasiidaanufounisly  anslvadu
auveIrseu Wdefiinauladug AlERETnneisanauasiBideiay
Fundamentals of heat conduction in isotropic and anisotropic solids, methods of
solution to steady and transient heat conduction problems in one, two and three
dimensions, internal heat sources, periodic flow of heat, problems involving selected
interesting Topic with approximation to analytical and numerical techniques.
010047310  MswHIIEAIUTDU 3(3-0-6)
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(Radiative Heat Transfer)
Fvdsduneu : Ll
Prerequisite : None
ngﬁugmmidwmwé’mumﬂmﬁl,m%’q?ﬂuéf';ﬂawﬁﬂmﬂﬁu AautRvesragIwAmes
sEENUUUAH A STElor mﬁﬁﬁ]ﬁaqmwgﬁﬁammLLasmﬁmwﬂﬂa
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 msianmsivauasadnuieusemaliauaiuaznisussuianadaya  3(3-0-6)
(Optical Technique in Heat and Fluid Flow Measurements
and Data Processing)
AdsAuneu Tl
Prerequisite : None
mmiu,azgﬂé’ﬂwaﬁugmlﬁ'mﬁ’unmﬁumwaﬁLLaa NNINTLLIIUENTINDUNIANTINAY
N134AUNITBUAUBYNIA N1TNTLTIVDIUAIIINNGNBUNIA HAFBLIRINLALLDTUUULI AlA
uaziadosdie InanauTRvesayna N5UsELAHATRYAAINNTIRAILLES
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.

010047312  szuulAIasidinlotiuazianmn 3(3-0-6)
(Steam Boiler and Furnace System)
Ueruney ; Ul
Prerequisite : None
nseenuuuesesilialothuarvsielern msinesinalanisenlndiazanssousvemiie
ot msUszanansuanUaeseenlasveddulnsausazesnlarvedameifiinanaissininle

(% (%
= % 1 ¥

‘1;;’] ﬂ?iﬁ?i]W]ﬂ’]’]iJ%@UiUﬁﬂﬁ’ld’]EJLV]ﬂ’J’]&I%@ULLUUWﬂW’] ﬂi%U’Juﬂ’ﬁﬁLﬁWﬂ Uﬂuﬁamammmsau
Fruanly fueznisduagiunnufeusenaiasialeth

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.
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010047313  nslwawuunia 3(3-0-6)
(Viscous Flow)
sAuneu : 1l
Prerequisite : None
MMSUIAIRDUA NS UANNTS lB-aland LU1IA13LalEesUeINSInaLuuUaIdun AULAULSE-
luaduazinestaaud nisluaniglukazunidaiiiaees nslunasuunay n1susegnddu ns
dnewmeufoukazula waznsUszendiunisrasuuiugiseaid
Exact solutions of Navier-Stokes equations, the laminar boundary-layer theory.
Reynolds stresses and turbulence, internal, boundary layer, and mixing flows. applications to

heat and mass transfer and to chemical reacting flows.

010047314 Lé'e)x‘iﬁﬂLQW’]ZVI’Nﬁ'Iuﬂ’iSU’Juﬂ’]iﬂ')']&l’%buuﬁ%‘l]ﬁ]ﬁlﬂﬂ 1 3(3-0-6)
(Selected Topic in Thermal and Fluid I)
Fvdsduney : Ll
Prerequisite : None
N1SUTIENY dUUUN LLﬁ%ﬂWiﬁuﬂ’?’]ﬁ’JU@]UL@ﬂ ‘Vi%@ﬂ’]iﬁﬂ‘l‘fﬂiﬂﬂ'ﬂ'ﬁ‘ﬂ'ﬁﬁ?ﬂi'illl,ﬂ%laﬂﬂa ﬁﬁ
demivumnssanninnau 9
Lectures, seminar and individual investigations or studies in selected areas of

mechanical engineering having the different other context.

010047315  3a9fAE@NIZINRIUNTEUIUNTTANSaUAZYadla 2 3(3-0-6)
(Selected Topic in Thermal and Fluid II)
Fsduneu : Tud
Prerequisite : None
MMSUTIENY duNu wagn1sAuaidnenues viensdnwiluavdviieanssuedena d
demivuanssanninnau 9
Lectures, seminar and individual investigations or studies in selected areas of

mechanical engineering having the different other context.
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010047401  wann1sUAzNsUsEENANTSIIA Ll 3(3-0-6)
(Principles and Application of Combustion)
FdsAuneu : Tl
Prerequisite : None
WAL NTTATIL NG 1 UVBITEUUTNIAILS e aAUseieafuiasr mdiuaginiuen
Tndwuusingg ngufiuadlnuaziladlinay sunsieainnisseile vesrudlumkn - doswnlngd
dmuiedossust uang BIlmguiuardmaainnimeas
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.

010047402  \FoiwAsuaznsinlug 3(3-0-6)

(Fuel and Combustion)

FwdeRunieu : lud

Prerequisite : None

nEnnsuaznszuILMaETng Msudalssanventemds auauBuszdnunsaudives

Houdsie Wemdunmuandomands Snvarauifvesualranniamilnduuusiie meam
Infiflanondleiing sauvmariansvesnisianludl sauaivesnsimnlng augandasuuas
UsgAvsnmvoanaunlnl amruvesnaluladmsunlnfidomduds Wemdavaiuantomas
gk

g

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.
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010047403  nszulUNITHATNISR bl sE 3(3-0-6)
(Spray Process and Combustion)
FdsAuneu : Tl
Prerequisite : None
nsTUIUNIAsE M3vaveswendomasvar mainnenvesalse Uduniusuaanssua
omAnazasd mawnlvdveadsd msunlvivesdomdunar msszneves [ewmawna: ns
susuarn s lndvontomdnvauuvenie Mo WUUNGY wazhuUaLUsd
nswivdvesiidunasde Woimndaunan
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.

010047404  WAKWIUIINYIUIA 3(3-0-6)
(Energy From Biomass)
FsAuneu : Tud
Prerequisite : None

Joliiu3auresnisndnnasinuaindiuia maluladivdsugundanuandaaaduauseu

WAZMaT NIVUALAaENITUITIANITAUTINIG NSIATYUAUTDNEITINIABAULIIY N1IHGA
Womdsthuiauazingdinm nszuiumaildsusunisauieunazaumadl Inlslada n1s

wsgidufe uazmswnlvgl wanszvuAanadeuuaznseulouionisliaudmna

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.
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010047405 &L UIIHAZNITHANATD 3(3-0-6)
(Atomization and Sprays)
sAuneu : 1l
Prerequisite : None
ﬂi’]ﬂgmizﬁLLammumsﬁugmﬁuaﬁmmmné’h AsUANFIYEIE S AuATLHUY A3
NTELMVUINNEAURIAIUTS Tlnvesinda Miladwaluueesily Waanuuniusuluaiu nslya
Meluiide Ussdnsninvesinda audnvazvadailsdnieuan wmallansinvuianen n13seiny
UYDINYA
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  Faurad1wsUAMNTBULAZANAY 3(3-0-6)
(Biomass for Heat and Power)
FsAuneu : Tud
Prerequisite : None
snwagauURvesdimranaznislausslesl Aneaimdusunisnanniiuisunazniag
mmsginiswlngd infemanfauaziadosiiinlo gunsaluaznszuIuMslunIsnanige
NSNARAIAITIN NMTIATIZALAEARAIUENTTOUE  N1SUTZIRUAIUATRUT9lATINITTINIE NS
AMunnsUanlasguaiviagisnisaiuay
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.

010047407  Zasdawanizmaduniswtlng 1 3(3-0-6)
(Selected Topic in Combustion 1)
dsAUneu ;-
Prerequisite : None
MMSUTIENY duN wagn1sAuaidnenues uiensinwiluanniviimnssuaieina 713
Lﬁ@%ﬁ‘lﬂLLﬁﬂ@hW’]ﬂ%%ﬂ 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.
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010047408  3asdawanizmadunsklung 2 3(3-0-6)
(Selected Topic in Combustion )
sAuneu : 1l
Prerequisite : None
MSUTIENY duNw wagn1siuaidnenues wiensinwiluanuivimnssuaieina i3
Lﬁ@ﬂm%%%mﬂ@i’]ﬁ]’maéﬁ’] 010047401, 010047402, 010047403, 010047404, 010047405,
010047406 wag 010047407
Lectures, seminar and individual investigations or studies in selected areas of
mechanical engineering having the different other context other than 010047401,
010047402, 010047403, 010047404, 010047405, 010047406 and 010047407.

010047501 ﬁug'\uﬁmnﬁmmuwﬁ 3(3-0-6)
(Fundamental of Automotive Engineering)
FdsAuneu : Tud
Prerequisite : None
MEuaenduidesnisifisorruzusaduaniunisadoudl Msfndenuasdndudussuy
FuindeuilisdostuanssouzufiRnu JssdvBamuazkanse nudoduinden n1385U1Y
wifiuazdndusuesdusznounie 4 TukwiIsIu wu Adev Heudesdnmesuideawaziusa
aussaurNITuIAduTeuASadEud Tadndanistuindou
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  AAANEASIAINTTUYIULUR 3(3-0-6)
(Mechanics of Automotive Engineering)
JdsAuneuy ; budl
Prerequisite : None
SYUUTRITU 819 aUse Famias fitfesnoud svuuTsduiden doulvauiiadosan ves
SIUBUS LUUSIADITUBURTULAADUAED
Suspension system, tire, spring, damper, car seats, steering system, stability

conditions of the vehicle, four wheel vehicle model.
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010047503  SEUUIAINTINYIULUA 3(3-0-6)
(Automotive Engineering System)
Fvdsduneu : Ll
Prerequisite : None
LLuaﬁ@ﬁungﬁmﬁumiaaﬂLLUUGT’HO n1seenuuuaunsalisenaulusauaznisiaun
\PeseuiuasTnEUADENsaNYTal NIBenUUUiIINsEAManivasiusitiiy meamunlassaiig
it Bmsswnallufieduns maveaevluiosiifinsvesdaseais fdudou
Conception of the vehicle bodywork, design of on-board systems and development
of complete motor vehicles, ergonomic design of the driver place, development of
lishtweight constructions,  methods of computation  using finite element method,

laboratory testing of complex structures.

010047504  |309AALANIZNISEIUIAINTTUBIUEUS 1 3(3-0-6)
(Selected Topic in Automotive Engineering 1)
FyrTeRunew : il

Prerequisite : None

=D
md)}

ASUTTENY FUNUT LAZNITAUAIIAIEAULDY UTNI1TANEIIUAUIAINTTUIUEUA
oy Avuansnsannian 010047501, 010047502 gz 010047503

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

010047505  1399AARNITNNATUIAINTTULIULUA 2 3(3-0-6)
(Selected Topic in Automotive Engineering )
FAuneY : IngAMUTAUYUTBINIATIUIY

Prerequisite : Department Permission

=D
2D

NTUTIENE FUNU LATNITAUATIAIEAULDY NIDNITANYTUAIUIFINTINE UL URA
e umnssanninn 010047501, 010047502 uaw 010047503

Lectures, seminar and individual investigations or studies in selected areas of
automotive engineering having the different context other than 010047501, 010047502 and
010047503.
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010047602  WAAHASUATNITATUANVBIDINALIY 3(3-0-6)
(Aerospace Dynamics and Control)
sAuneu : 1l
Prerequisite : None
wiesdlatneniAeny aun1snisndeufiveseinifeiu nsedeuiiluwuie A9
Aol wqwﬁmsmugm mMsitiadesnIn n1seenwuunsusmiuf
Aircraft instrument, aircraft equation of motion, longitudinal motion, lateral motion,
control theories, stability augmentation, autopilot design.

010047604 msaanvammﬂmmmummzauﬁqﬂ 3(3-0-6)
(Optimal Aircraft Design)
Fvdsduneu : Ll
Prerequisite : None
ﬂ’]i’e]’e)ﬂLLUULﬁ@M"Iﬁ’]ﬁL%&ﬂS?M f‘ﬂ3LLﬁ(ﬂ\i‘{j@Mﬂiugﬂﬁﬂﬂ"liﬂiﬁ@ﬂ’]ﬁ@% ﬂ?i%’]ﬁ’]ﬁLMﬂﬂ%ﬁﬂJ
vostaymilifitouly msmafvnrauvestymilidudadusasitouls n3UsEYNALY
%%ﬂ'ﬁ@@ﬂLLUULﬁ@%’]ﬁ?ﬁmm’wamiuﬂ’ﬁ@@ﬂLLUUL@%}@QGU%’UG’TU ‘ﬁ@ﬁ’mugﬂLLaSL‘E‘@uVL“UﬂLUﬂ’ﬁE)@ﬂLLUU
ngsvideunazdededulunisesniuy aussauglunisdu s munruaLd ey JULUUYDY
\3oedu n1sUszanmmiin n1seenuuudda In YA NsideniaIedsud ¥ng1ude way
nsAnwransEuvesiulsinelunmseenuuuaIasdy
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.

010047605 N YHNINBINIANAAENS 3(3-0-6)
(Theory of Aerodynamics)
sAuneu : Tud
Prerequisite : None
aunsnsinavesvesivaluguduiiinsnuazeuius nsivawuulinilawaglddaiiuuuny
omauardnedesdu mslranuulnnuBes ngufiduusien nguiiuiusen mslwauudag
mMinAdutenkazioawnantl n1sakuLendalasAniges n1ssiassnsvanuudadu ns
Tnauuuiimmmilnuazdudaiwuusutsusardulou
Flow governing equations (integral and differential forms), inviscid, incompressible
flow over airfoils and wings, potential flow, lifting-line theory, lifting-surface theory,
compressible flow, shock and expansion waves, flow through nozzles and diffusers,
linearized flow, Viscous Flow, laminar and turbulent boundary layers.
010047606  walsdanamn 3(3-0-6)
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(Aeroelasticity)
sAuneu : 1l
Prerequisite : None
ADAANERSLATNAAANIVDILDLIDANERN LIINTTIIINBINANAFAIEAT, DINIANAFIANT LU
Lipedn nsimsizinisnseievaslndanazUnuyulungnislnasiigg 35n15Tmseiniauelsdan
ain NsinassveuelsigeslidanafnaznIsAIUAY
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 ﬂ’]'S‘:]’ﬂ'J’NLLﬁ%ﬂ'liEJEJﬂLLUUIﬂﬁ\‘iﬁ%”‘I\‘]‘Viélﬂ"LlB\‘lLﬂ%ﬁ]\‘l‘ﬁu 3(3-0-6)
(Aircraft Structural Layout and Design)
AdsAuneu Tl
Prerequisite : None
npsdsunazdetiduluniseenuuulassaianiesdu wamanivadlasairandesunuy
wdange usefinserilunistunvuanuasuayliaunng nsifuiiufinaivauuuuiiuiiuag
wuusieLiedlU-ndu useiinszyhannay ussannisasuiifinnafiu n1snsranefiveusmIseIne
WaAans NTANAAUDILTY NNINT20VILTURDULALILUARR N1SIEENBY0lATIASIS N15IAY
wazfmunuaLDesuvelasias
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.

010047608  ASAATIZALAZNITOBALUUIZUUDINA 3(3-0-6)
(Space System Analysis and Design)
FUsAuney : Ul
Prerequisite : None
MFIATIzALazeonLUURUsA9InA Awwnndenluoinid nseenuuuilaas A9
9ONUUULAZAAUATUINIIUDINTA STUUEDET0981U8INA dordnenssuosn1sdedls s
9ONUUULAZ AN VUATUIATBITEUUAIAN LAY FYUUALERINA nshasIeiaudndedold ns
AATIERAUNU
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.

010047609  NISVUAUVDIATIN 3(3-0-6)
(Rocket Propulsion)
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tsRuneu Tl
Prerequisite : None
namansnsduuazszuuiusuresasiaemstuniglulanuazszninemnn Mé’ﬂmi‘ﬁugm
gosmstusulngldidemduduardomaanas arwnilddundes Tuades Inihuaglnilunsdu
fiu
Fligsht mechanics and propulsion system for terrestrial and interplanetary flight, basic
principles of solid and liquid chemical Rocket Propulsion, nuclear rockets, nuclear-electric

power and electric Rocket Propulsion.

010047611  WaAIEATLAZNITAIUANYIUDINTA 3(3-0-6)
(Spacecraft Dynamics and Control)
FvsAuneu : Tl
Prerequisite : None
NAFEATILADT NAMARNTNITNTIIVELIUEINIA LULBTIANITNTIA LOAYLBLADT
AIUANNITNTIN mqwﬁmamuam N38DARUUNITATUANNITNTIAN
Orbital dynamics, spacecraft attitude dynamics, attitude sensors, attitude control
actuators, control theories, attitude control design

010047612  nnseenuUULazmAlLlaBiATEufaNABY 3(3-0-6)
(Aircraft Engine Design and Technology)
FvsAuneu : Tl
Prerequisite : None
numumesiulauidinduaznisivauuusn@y ﬂgﬁugmammuzmiﬁu Yor1unlunIg
penuuuIAateusd mIngiiginsfmmesluvenaiesudiin ussufuasiuusanssous 3
"3Lﬁi’]xﬁﬁﬂiiﬂuguaﬂﬁg@@@ﬂLLUULﬂ%@ﬂﬂu(ﬁ mﬁu@%u@hum%wuﬁﬁL‘Vimzam AUIINULVDIADY
msmiges foiumedly Foanrlniuaznswludifivensesn nsinsuasesus maluladnsuan
FuguaIosous m'i‘vmaa‘uLLazmisﬁauﬂW‘gﬂLﬂ%ﬂauﬁ
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.
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010047613  Basdaanizniedudanssunisdunazainia 1 3(3-0-6)

(Selected Topic in Aerospace Engineering )

sAuneu : 1l

Prerequisite : None

NM5UTSENY dUI wagnsuRIdienues uiensinwluduimnssunsusazeanied

ﬁLﬁ@Mﬁ%’]LLWﬂGﬁW’]ﬂ%%’] 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

010047614  39AARNIZINRIUIAINTINNITDULAZDINTA 2 3(3-0-6)

(Selected Topic in Aerospace Engineering II)

FsAuneu : Tud

Prerequisite : None

NISUTIENY  AUUUT LAZAITAUATIAILAULDY UTaN1TANEIlUAIUIAINTIUNITTU
wareanA fiilen v uansnsainian 010055601, 010047602, 010055603, 010047604,
010047605, 010047606, 010047607, 010047608, 010047609, 010055610, 010047611,
010047612 way 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
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010047701  M1FA3ISRAUUULAZNISIRBINTEUIUNMITUTUNDRALLDS 3(3-0-6)
(Modeling and Simulation of Polymer Processing)
FdsAuneu : Tl
Prerequisite : None
NsimIKULTIaeINsiva N1sansukuuTaensiva mallanisAuaiesudsuisiv
Tusdinosud wlWludiofiuud wazuuuunilinesiedmud assmsivaludifiun wuule
LUUNABA kagkUUEN3A T1a0n13anelaumusoutazUfn3enluinfiniseninanssuIuN1SounA
sU n1sdnaesnisinavesiandangunuunila n1sluavessnsluiignin N1534ATI8Y
ANNAURUSTEnINANLALLAEAUAS R L Tan WoRLIB S UaT B AW B SHAY
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.

010047702  Slalagvasiagwaniues 3(3-0-6)
(Polymer Rheology)
Fvdsduney : Ll
Prerequisite : None
AaNTANIINIEA M Auseu AuantAning azngAnssunisivnivesian wediueslu
nslyarugUnsuarMaugeg q Soufusslssndldauniseuinsiiugiu Wy auniseyinting
TULIUAY LAZWASY ﬂﬂﬁl,mwﬁm'ﬂwasuaﬁaﬂWaamaﬂugﬂmﬂm%umw 9 @UNT Aan1s
naaesildegludaqgliiu 1wy aunsenids aunisvendinuazunaass nislnavesvosmainie
gangunuuiadunazlaidady
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.
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010047703  NAATENSYDINDALUDIUUULTS 3(3-0-6)
(Mechanics of Solid Polymers)
FdsAuneu : Tl
Prerequisite : None
fugruderfunamaninuseides wgAnssuuasnguivesenuniindangu n1saiiedh
LL‘UULLaxﬂmﬁﬂwmsmaﬂwqaﬂsimﬂ’amwﬁm%wsju mi%‘wsjuuﬁuumq WATANITILATIZNLAE
Usgsnamanisanuadon nsldsedeuisinludieduudvesianiifiauniinBaveu uagiag
ARNBENY
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  BasfAl@N1EN1edIuIANTTINDAIIES 1 3(3-0-6)
(Selected Topic in Polymer Engineering 1)
AtsRuneu Tl
Prerequisite : None
A1SUTTENY dUNUN LLagﬂﬁiﬁUﬂ’allﬁéj’lﬁJmuL@Q ‘Vﬁ@ﬂ']ﬁﬁﬂ‘l‘f%’ﬂﬂﬁ?‘ll’ﬁsm%’maﬂ’lﬂﬁill Noa
wed ililenivumnssannin 010047701, 010047702, 010047703 ez 010047705
Lectures, seminar and individual investigations or studies in selected areas of
polymer having the different context other than 010047701, 010047702, 010047703 and

010047705.

010047705  BesfAl@NIENIeiIUdAINTIUNDALIRS 2 3(3-0-6)
(Selected Topic in Polymer Engineering II)
Jsduneu : Tud
Prerequisite : None
NISUTIENY UNUT WAZNITAUATIABAULDY MIONITANYIIUAIYITINIIAINTTN  Wod
Wes ﬁﬁﬁam’jﬂmmﬂ@iwmﬂﬁm 010047701, 010047702, 010047703 way 010047704
Lectures, seminar and individual investigations or studies in selected areas of
polymer having the different context other than 010047701, 010047702, 010047703 and
010047704.
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010047801  vusudidsuuuuiddin 3(3-0-6)
(Bio - Robotics)
FdsAuneu : Tl
Prerequisite : None
wugtifeAuiuswiaadounuuddin mandeuiivesiusudiuuinandildiudvia
1131NNISPAeUTIvBIALLAYERT NENN1TVEINTTIAL Wamam%aﬁmql,lﬁﬁl,ﬂ%\i WAFIENTUDITEUY
vanggaliense MIMUANNSIAGBUTIvEITTULNANETALTONFD NSAFIIIMNINISIAY MIAIUAY
NN ﬂ’]i@’aﬂLLUUVl’]QﬂaSUEJWjUEJuﬁﬁﬁGU’]
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.

010047802  WaANEATVLBUADUES 3(3-0-6)
(Advanced Robot Dynamics)
FwUsduneu : Ll
Prerequisite : None
numuAlILANdveuIUNa wAaRdavesnsUAsunlas msUszendAaun1seesians-an
i’luf\]mLULLGUUHa aamﬂimﬂsmﬁmmmimﬁauﬁmaa
Review of kinematics of robot manipulators, calculus of variation, application of

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

010047803 msmuqu%"uga 3(3-0-6)
(Advanced Control)
AdsAuneu Tl
Prerequisite : None
NSAIVANLUUAINGA mi‘mLaﬂé’ﬂwaiiwummm%uqq NOBEDNEININ LAREIAIMLUUEDN
yYuoyl msmuauuuuUiuiaesld msmuauuuulaseeUszam msauauuUTied
Digital control, Advanced Control System Identification, stability theory, Liapunov

stability, adaptive control, neural network control, fuzzy logic control.
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010047804  (FaefnlaNIZNFUAFINTTUYLEUA 1 3(3-0-6)
(Selected Topic in Robotics 1)
FdsAuneu : Tl
Prerequisite : None
MTUTIENY dunn agnsruaidhesules viemsanwiluauivmdimnssuuoud 75
Lﬁ@%ﬂ%%ﬂLLﬁﬂﬁi?ﬁﬂ’]ﬂ%%’] 010047801, 010047802, 010047803 way 010047805
Lectures, seminar and individual investigations or studies in selected areas of robotic
having the different context other than 010047801, 010047802, 010047803 and 010047805.

010047805  (3esfntaniznadudaanssuviueud 2 3(3-0-6)
(Selected Topic in Robotics II)
AsAuneu : 1l
Prerequisite : None
ASUTTEY, FUUUT BATAITAUAIINILAULD ‘vﬁamiﬁﬂwﬂuawﬁﬁmmﬁmﬂﬁwjuauﬁﬁ
ﬁmfawﬁmumﬂ@mmﬂ'ﬁm 010047801, 010047802, 010047803 gz 010047804
Lectures, seminar and individual investigations or studies in selected areas of robotic
having the different context other than 010047801, 010047802, 010047803 and 010047804.

010055601  M3TULAZDINIANAAIANTNIIDINIABIU 3(3-0-6)
(Aircraft Flight and Aerodynamics)
FvsAuneu : Tud
Prerequisite : None

ﬂ’]i%Lﬂﬁ’]%ﬁﬁMﬁiﬂu%‘U@ﬂLﬂ%@QGULLUUﬂﬂLL%W}?Q LLSQ&TWU“U@QLQ‘%@Q‘GU ﬁmmsmimﬁ'auﬁ'
YDULURYIINITUY 5(513’]ﬂ’]§1(§]| FNIINTIOU i%ﬂ%ﬂ’]ﬂLLﬁ%L’JaﬂUﬂﬂ‘iﬁu miﬂhﬂ%ﬁ{uuazawaﬂ 13
fuluvitmamsfuuuusineg msliasesiaussaurveanissdunuunmyu e1nemanmansvesyn
Tusta aunnsmsirdeuiiveaniesdunuudnmyy sunuunstu veulvaviinnsdu nstuuuy
aeufila msﬁusfu-aqLLmﬁaLLazm'ﬁﬁusluvhmamsﬁul,wwm6]

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

maneuvering flight.
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010055603  A153LATIZALATIAS199INARNU 3(3-0-6)
(Aircraft Structural Analysis)
sAuneu : 1l
Prerequisite : None
nMsdnsuazniseenuuulasadiavdnvenadestu defmunluniseenwuulaseasig
ussfinsghiuiaTesdu veulwnyiinstu Janilivilasiaiwweuniosdu mlmeilasaiislag
WA MILAUAALEZANUAUIEDU NTIATIZRlATESNLUUaLAR LA iaeEa 1ATIasIa
mMeluvetlnuazdidiinaiosdu NMsaTeilassasuwiuuIwasn1sTAe NTEoNWUULKISULSS
ou nsduBntudiu meliszilassa e aquauuarsudeulnludiofuudidesiu
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.

010055610  waAldAsHazNIsAIUANTUNIINITTULATRINA 3(3-0-6)
(Dynamics and Control in Aerospace)
FdsAuneu : Tl
Prerequisite : None
szuUfiin Msudasiin yuvesessiant Snsnmsidguuuuessiass monmedideu aunis
maamnsmﬁaamaa% ‘Wﬁﬂ']ﬁ@l%ﬂ'ﬁﬁu Wamam'%ummummﬁ AUNITADUL LEDYTAIN (;]J’Jﬂ’JUﬂ‘iJ
Uaunduanius fMdunaaniug
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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010055904  Aneniinwus 12

(Thesis)

WUIAUNaY 1 010035901 dUNUN

Prerequisite  : 010035901 Seminar

fhnwdewhnsauerifenuite v wwuemufmi wee seudesty

Ineniinus lnetinAnwazdosdmiineinusmuguuuuiidivun diauemiAseluduunfieetng
fioy 1 ada rouseutlosfuiveninug Tng 3 mihefnusn Fesassaufudvn 010035902
Students are required to submit a research proposal and nominate a thesis advisor, the
thesis is subjected for approval by the thesis committee and is to be presented both in the
approved written format and orally, students are also required to present their research in a
public seminar at least once before the thesis oral defence, The first 3 credits must be
registered together with 010035902.
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