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(Advanced Mathematics in Aerospace Engineering)
seifiaudtiTensimnisnnisiunazainie
(Research Methods in Aerospace Engineering)
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(Advanced Experimental Methods in Aerospace Engineering)
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(Optimization in Aerospace Engineering)
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(Aircraft Structural Analysis)
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(Finite Element Methods in Aerospace Engineering)
WAFNERS [ASIRE 19289811 AL
(Aircraft Structural Dynamics)
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(Mechanics of Composite Materials for Aerospace Applications)
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(Fracture Mechanics in Aerospace Engineering)
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(Aerothermodynamics of Propulsion Systems)
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(Advanced Aircraft Engine Components Analysis)
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(Aerospace Combustion)
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(Design of Turbomachinery in Aerospace Engineering)
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(Aerodynamics of Flight Vehicle)
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(Aerodynamics of Viscous Flow)
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(Aerodynamics of Compressible Flow)
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(Computational Fluid Dynamics in Aerospace Engineering)
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(Turbulent Aerodynamic Flows)
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(Helicopter Aerodynamics)
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(Mini and Micro Air Vehicles Aerodynamics)
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(Aircraft Component Design and Fabrication)
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(Advanced Aircraft Design)
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(Flight Dynamics and Control)
ﬂﬂﬁmqu@}uﬁNﬂ$ﬁ@®ﬂﬂqﬁﬂQﬂ$iNﬂﬂﬁﬁuuﬂzﬂﬁﬂﬂﬁ
(Optimal Control in Aerospace Engineering)
nsmauaNuUUlsTaYins3rmnssunisiuuazeanie
(Robust Control in Aerospace Engineering)
nsAauANuUL [Badul srgnd iuszuunnenisduuazeans
(Applied Nonlinear Control for Aerospace Systems)
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(Selected Topics in Aerospace Engineering)
ey niiLer
(Special Problems)
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(Thesis)
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ﬂﬁmmﬂm%"ﬁy’quwﬁmﬂ‘s‘mmﬁﬁum:mmﬁ 3(3-0-6)
(Advanced Mathematics in Aerospace Engineering)
NYAIABIRNNNTAUATITAN BT UATABNARAE 1T UANN19T9DN HT DY
ABTIAURVENTUENNTIBIDYAUT
Linear algebra; Fourier analysis and solution methods for partial differential

equations; Numerical methods for differential equations.

ﬁ%ﬂﬂﬁ%ﬂ@ﬂd%ﬂ@ﬁﬂﬂﬁﬂ’]ﬂ’i‘iﬂﬂ’]‘iﬁuLL@Zﬂ’]ﬂﬁﬂ 3(3-0-6)
(Advanced Experimental Methods in Aerospace Engineering)
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Experimental techniques and methods for aerospace engineering; Random
processes; Fast-Fourier transforms; Digital filters; Digital signal processing methods;
Sensors and transducers; Instrumentation selection and utilization; Time and

frequency domain data acquisition, assessment and post processing; Applications to

experimental structural mechanics and aerodynamics.

mfimﬁ'qmm:ﬁqmmﬁmmiuﬂﬁﬁmmmamﬂ 3(3-0-6)
(Optimization in Aerospace Engineering)
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01215522

Mathematical statement of the optimization problem; Classical optimization using
calculus of variations; Linear programming; Nonlinear optimization; Unconstrained
optimization; Kuhn-tucker conditions for optimality; Gradient projection and reduced
gradient methods; Method of feasible directions; Penalty method - exterior and
interior penalty functions; Generalized optimality criteria and dual methods; Sensitivity

analysis; Recent developments in multilevel and decomposition techniques.

A1TIATIZALATIRE92BIBINTFIET 3(3-0-6)
(Aircraft Structural Analysis)
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Energy methods of structural analysis; Bending of thin plates; Structural
instability; Bending, shear and torsion of open and closed thin-walled beams; Stress
analysis of aircraft components; Matrix methods of structural analysis; Airworthiness

and aeroelasticity.

ABANBNINANNIAINTIHNITTUURBINA 3(3-0-6)
(Finite Element Method in Aerospace Engineering)
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Variational method; Beam element; Frame element; Isoparametric formulation;
Coordinate transformation; 2D-elasticityproblem; Structural stability; Buckling and

post-buckling; Finite element formulation of nonlinear and time-dependent processes.
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Wﬂﬂ’]ﬂ@]‘ﬂﬂ‘iﬁN%’N‘ﬂﬂ\‘iﬂ’]ﬂqﬂﬂ"lu 3(3-0-6)
(Aircraft Structural Dynamics)

waransrassruUiniunEanuarinssasssaiiosannagsusiis
WRNTUNITIIRBIFHIBNIITAYBINATA DI LATIFEIIN1TADL ANBINNINATAYD
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Dynamics of multi-degree-of-freedom systems and continuous structures; Force
Equilibrium; Energy methods; Finite element modeling of dynamical structures;
Dynamica response of continuous and multi-degree-of-freedom systems; Advanced
principles of dynamics necessary for structural analysis; Solutions of eigenvalue
problems for discrete and continuous elastic systems; Solutions to forced response

boundary value problems by direct methods; Modal and transform methods.

naransresianUITnauamMiuN1TUsrendniIen1sduLazaania 3(3-0-6)
(Mechanics of Composite Materials for Aerospace Applications)
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Definition and overview of composite technology; Basic concepts and
characteristics of composite materials; Systems of fiber reinforced materials; Theory of

elastic anisotropic materials, elastic constants, matrix formulation; Strength and theory

of failure.
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NAAINATNITUANG1V A AINTINNTDULAZAINA 3(3-0-6)
(Fracture Mechanics in Aerospace Engineering)
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WANIU LNUIINITNT2anaaTae51dn N1TuNasTas31auuuan nietlasassin
Aduaulinaesandudananislsygndnasaninisuaniiounisesnuuy
AINALI

Mechanisms of fracture and crack growth; Stress intensity factor; Energy principle;
Crack-opening displacement criterion; Fatigue crack propagation; Crack closure;

Effective stress intensity range; Applications of fracture mechanics in aircraft design.

BINAYUNNAFNARTYBITEUUTUAN 3(3-0-6)
(Aerothermodynamics of Propulsion Systems)

wgetufidiasntsdndunistin n19Amsidgdnagasal aNsIaNLID9
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Thrust required for flight; Ideal cycle analysis; Component performance; Non-ideal
cycle analysis; Off-design engine performance; Component matching; 2-D
incompressible flow through blade rows; Free vortex flows; Radial equilibrium flows;

Effects of compressibility; Through flow theory.

ANTAATITARINLTEND LY BIAT DI UABINIALHENEY 3(3-0-6)
(Advanced Aircraft Engine Components Analysis)
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Inlet and exhaust nozzles; Subsonic and supersonic inlets design; Exhaust nozzle
design; Nozzle coefficient; Axial and centrifugal flow compressor and turbine analysis;

Engine life; Turbomachinery stresses; Combustion system.
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ﬂ"l‘iLW"I\EﬁﬁVI"I\‘iﬂ’I‘iﬁuLLZ\]Vﬂ']ﬂ’]ﬂ 3(3-0-6)
(Aerospace Combustion)

dsngnissleasnismiminisgasaiauaznisaineesuuuuaduisuas
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Am3unisadiudanuazs s Eaa nsdsuaamelasead e aaWuaznng
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Phenomenon of combustion; Ignition and laminar premixed flame propagation;
Application of the analytical method to the combustion phenomena; Statistical values
for turbulent flow and non-dimensional numbers; Transition of flame structure and

modeling of turbulent combustion.

N19DNLLULUNATNINAIUNINAFINTINN1TiuILazaIn e 3(3-0-6)
(Design of Turbomachinery in Aerospace Engineering)
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Design considerations of compressor; Compressor hub; Axial compressor with
subsonic inlet; Axial compressor with supersonic inlet; Viscous effects in compressors;
Design considerations of turbine; Two-dimensional flow in turbine stages; Turbine in

cascades; Three-dimensional design of turbines; Computation of turbomachinery

boundary layers.

AINIANFATERSBILRT 1 3(3-0-6)
(Aerodynamics of Flight Vehicle)
ANTRDINIALATUIIIINIA ATz NBNIFANAFIERS n13auuy ivsmuaz(
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Air properties and atmosphere; Aerodynamic loads; Irrotational and incompressible

flows; Thin airfoil theory; Finite wing theory; Effects of viscosity; Drag estimation.

11
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BINIFNRFAIEAS29INT MAWLLT Aasnile 3(3-0-6)
(Aerodynamics of Viscous Flow)

FRATAASUAZWAAIFASURINTT MALLLTAHNTA NARAE LHUATIVBITNNS
WAEBAFIANS FHIDUUULIIUBYY LEE8TNINLAZNNTIUASHIINY N3 ARLLL
Tsatlan

Kinematic and dynamic of viscous flows; Exact solutions of the Navier-Stokes

equations; Laminar boundary layers; Stability and transition; Turbulent flows.

INIANRANEASVBINTG MAULLEAF (R 3(3-0-6)
(Aerodynamics of Compressible Flow)
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Definition and classification of compressible flow; Basic law and equations of
motion; Wave propagation; One-dimensional flow; Normal shock wave and Hugoniot’s
equation; Oblique shock and expansion waves; Flow with friction and heat transfer;

Unsteady wave motion; Perturbation theories and similarity laws; Linearized subsonic

and supersonic flows; Axisymmetric flow; Method of characteristics.

NAFERS2DI MATIAMINAAINTINNITDULaTaINTA 3(3-0-6)
(Computational Fluid Dynamics in Aerospace Engineering)
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IRAYIBITHNTIHAE B Alandn19a319n3e

Navier-Stokes equations and boundary conditions; Accuracy, convergence and
stability; Finite difference methods; Finitevolume methods; Finite element methods;
Numerical methods for set of algebraic equations; Solutions of Navier-Stokes

equations; Grid generation.

12



01215546

01215547

01215548

BNANAFERSE99IN13 AALLLTIaY 3(3-0-6)
(Turbulent Aerodynamic Flows)
wasnansrnsandulauuuiuadnulngadeuaziuuiueAaulne s
nnsauuy Bueuuasuuudendasaanifen A1esunaniesafnesnanuiiulon
NAAERSUANEILNASH N1991ansANTlanLazuLUS aaIANTam
Dynamics of shear-driven and force-driven turbulence; Boundary-free and
bounded shear flows; Statistical description of turbulence; Spectral dynamics;

Turbulence simulations and turbulence models.

AINIFANAFANNASLERADLLADS 3(3-0-6)
(Helicopter Aerodynamics)
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Momentum theory; Blade element analysis; Aerodynamics of helicopter in vertical
and forward flight; Vortex wake modeling; Helicopter performance; Conceptual
aerodynamic design of helicopter; Modern computational methods for helicopter

aerodynamic analysis.

arnNFANaFmaRseuuauainuas Wlas 3(3-0-6)
(Miniand Micro Air Vehicle Aerodynamics)
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Low Reynolds number aerodynamics; Aerodynamics of low aspect ratio wing;
Propulsive induced flow on the wing; Bird and flapping wing aerodynamics; Design of

mini and micro airvehicle; Technology of unmanned air vehicle.

13
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N1TDNLUULAYNAREINLTENDUABIAINALY 3(3-0-6)
(Aircraft Component Design and Fabrication)
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Anslaedazealnse Anudsuseresdinuazanliiadesianisit nsiaaudn
Load paths within structure; Rib analysis and stress; Concept of limit; Proof and
ultimate loading conditions; Material strength definitions; Reserve factor; Rib web

buckling; Flange strength and local instability; Stressing.

miﬂﬂmmummﬂﬁ’mﬁguzgﬂ 3(3-0-6)
(Advanced Aircraft Design)
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Conceptual design processes; Wing and tail design consideration; Undercarriage
arrangement consideration; Initial take-off weight estimation; Detailed weight
calculation; Center of gravity calculation; Basic aerodynamics estimation; Static
stability and control analysis; Propulsion consideration and analysis; Performance
analysis; Mission fuel requirement; Aircraft cost prediction; Preliminary and detailed

design concept; Quality control of aircraft conceptual design.
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WAFNERSUATNITATLANNITON 3(3-0-6)
(Flight Dynamics and Control)
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Aircraft equations of motion; aerodynamic longitudinal derivatives; aerodynamic
lateral derivatives;longitudinal and lateral motions; longitudinal dynamic stability;
lateral dynamic stability; longitudinal and lateral flying qualities; control theory and

applications.

mimuqﬂmm:ﬁqmm\ﬁﬂf;ﬂ‘jimﬂ’ﬁﬁumzmmﬂ 3(3-0-6)
(Optimal Control in Aerospace Engineering)
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Formal optimization of linear and non-linear dynamic systems via the calculus of
variations; Treatment of dynamic constraints; Terminal conditions; Fixed and free final
times; Numerical techniques for the nonlinear optimization problem; Investigation of

optimal aerodynamic shapes; Trajectory optimization; Optimal flight guidance.

nsmauaNuULlsTaYinImnssinisiuuazeanie 3(3-0-6)
(Robust Control in Aerospace Engineering)
Ha9inreIaNTTaNLiaINNTavin [F IuszuufaundunaesnuUaidiaeeinaans
1 1 U 1 o =Y [-4 = = a o o/ o
TwduawAnengmaUszanudndnnefatiaaniniuedainatadaulanisdiass
A udueu s zULNsTLAzeINIANTITRAIIgIHITBLNANN9YIA (D9
nann1seenuuulumnIstNednEaead uLenaulsTaiLarn19inassd
anssanmuaznsdanseiulamuaniifiuanfirmionisiqatuilaqiiuuay

FptinslsenaungunenisiuuareInie
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01215564

01215591

Limitations on achievable performance in multivariable feedback systems due to
uncertainty; Singular values; Matrix norms; Multivariable Nyquist stability theory;
Uncertainty modeling in aerospace systems; Loop-shaping; Generalization of Bode
design principles; Characterizing the uncertainty; Robustness and performance
analysis and synthesis, primarily in the frequency domain; Current research directions

and aerospace examples complementing the theory.

m‘smugmmuﬁiL%dLﬁuﬂ‘j:f—gﬂ@ﬁu‘s:uum\im‘jﬁumzmmﬂ 3(3-0-6)
(Applied Nonlinear Control for Aerospace Systems)

FatalilumsinssiusrdanssiesanaianisasuauuuuHidadumans
&%TqLm%‘im%’ummmmmmﬂmmmzﬁzuuLLﬂuﬂ@Tu@meﬁNmWLﬁmLmzwqwﬁ
weynennsinidudaduuoudanndudadaunauun ideditusiialadow
maeanuuuimuAnTsT AR AL AN B AuwULLUS U A

Modern methods of analysis and synthesis of multivariable nonlinear control
techniques for aircraft, spacecraft, and space manipulator systems; Passivity and
Lyapunov theory; Feedback linearization; Nonlinear observers; Hamiltonian methods;
Robust controller design; Adaptive nonlinear control methods.

[

528135399V AINTINNTTDULAZDINTF 1(1-0-2)

(Research Methods in Aerospace Engineering)

[ a

wanuazadouaaiTantedmnssnnisduuazaanad nnsiieszdidaniie
Amupiadiadnnady A850uTandiayalilni1aNIN1aAdE nsiimuaies1uAy
MATARE NM9AAT1A N1SUUAKS WazN1539198IKaNT5398 NM3TANTIaemie
NITHNEUDURLNITRANNA

Research principles and methods in aerospace engineering; Problem and analysis
for research topic identification; Data collection for research planning; Identification of

samples and techniques; Analysis, interpretation and discussion of research result;

Report writing for presentation and publication.
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01215596

01215597

01215598

01215599

B DUANIZNRAINTINATTNNATEINIA 1-3
(Selected Topics in Aerospace Engineering)
Bausniznsiaanssinisduuareaniaiuasiulsy oy niededeadfeuly
Tusiazn1AnN1sAnEA
Selected topics in aerospace engineering at the master’s degree level; Topics are

subjected to change each semester.

ANNWN 1
(Seminar)
ﬂ’ﬁﬁﬁmu@LL@z@ﬁﬁ‘mﬂﬁ/f}%’@ﬁﬂmusf@mﬁﬂfm‘j‘mﬂ’]‘jﬁulm::@'m’]ﬂTui:ﬁU
Uaeyeynn
Presentation and discussion on current interesting topics in aerospace engineering

at the master’s degree level.

ey nfLe 1-3
(Special Problems)
ANTANEIAUASIMNAAINTINNITTNLAZ RN AN LA ILUS ey ey IuazB e B e
a )
LRI
Study and research in aerospace engineering at the master’s degree level and

compile into a written report.

ANYTANUS 1-36
(Thesis)
1939 Tusrsu sy uarBeuBaad s duinginug

Research at the master’s degree level and compile into a thesis.
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