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(Advanced Mathematics in Aerospace Engineering)
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Linear algebra; Fourier analysis and solution methods for partial differential equations;

Numerical methods for differential equations.
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(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.
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(Optimization in Aerospace Engineering)
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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.
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(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.
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(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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(Aircraft Structural Dynamics)
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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.



Page 9 of 16

01215525 nafERsEaIRglsznaudmsumMslssyndannisinuazainia 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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(Fracture Mechanics in Aerospace Engineering)

AR NAMNLANEIMLALA152818988519 Tad8AINITINYIBIAIINIAS YA NANNAIITY
INUFINTITNTLINIBNTRLE1NTA N1TUHEDYTRE51ULLA N19TATa85717 AREAHITNIDIAITHLAN
?]’\‘1N@ﬂ’ﬁﬂi:ﬂﬂ(ﬁﬂﬂmﬂm%miLmﬂ%msfuﬂ”ﬁ@@ﬂLL‘LI‘Uﬂ’m’]ﬂmu

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.
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(Aerothermodynamics of Propulsion Systems)
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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.
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(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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(Aerospace Combustion)
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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.

01215534 A1928NLLUNRININIRRNINIAINTTHNITURURLBINTA 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.
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01215541  @IMANKAINASEaILWEN 3(3-0-6)
(Aerodynamics of Flight Vehicle)
ANTRBINIALATUIILINIA AT NBMNIENRAERS N3 Masunlanyuuaziondo
NOBIUNUBINTIALN NeuTnain HazeInunie A1TUTTHIMLTIAY
Air properties and atmosphere; Aerodynamic loads; Irrotational and incompressible

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

01215542  BINIANRAIEASVBINISARUUUT AINNTIA 3(3-0-6)
(Aerodynamics of Viscous Flow)
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Kinematic and dynamic of viscous flows; Exact solutions of the Navier-Stokes equations;

Laminar boundary layers; Stability and transition; Turbulent flows.

01215543  AINTANRAINASADINTS ARWLLD AR (61 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.

01215544  wamam32as vadeAtuInmsdaanssunisinuazaanie 3(3-0-6)
(Computational Fluid Dynamics in Aerospace Engineering)
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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.

01215546  ananwasandaasntsvawuuiludan 3(3-0-6)
(Turbulent Aerodynamic Flows)
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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.
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(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.

01215548  anAnaraasauivauiafiiuasulas 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.



Page 13 of 16

01215551  N1S2BNLUUBASNRAFINLSLNBUYBIBINAYIY 3(3-0-6)
(Aircraft Component Design and Fabrication)
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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.

01215552 ﬂ'li'a'éml,l,uua'm’lﬁﬁl’mﬁ’;uqa 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.

01215561  WaFNERTUALAITATLANNTTEN 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.
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01215562 ﬂ'l‘sﬂ'mqumu’wﬁqmvnﬁﬁ’miiuﬂﬁiﬁutmz’a’mﬂﬂ 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.

01215563 mimuquLLuuTsﬂ’ﬂﬁmﬁmﬂssumiﬁuLmzmmﬂ 3(3-0-6)

(Robust Control in Aerospace Engineering)

§asnrnasanssauziiann1sarnliussuuaunsunatasaudsiiaseinans e
AenguAsranavandngufwiosninuadadanasaulsnisanassans Biwdueuluszuunis
fnuazaaniAn1sdadouguaaaundnnisiailresmdnniseanuuuTumnisimuednunzacall
winauan st aiuaznsiinssianssonmuazniadanasst idmuuanndiduaniisanienisiss
Tuilaqiiunazsinetvsznaunguinienisduuazeanie

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.

01215564  n1sAruANKULTHIBuANUszgndiuszuunensinuazaInIA 3(3-0-6)
(Applied Nonlinear Control for Aerospace Systems)
e lunsiessiusrdanssisssmeafianisauanuuu idadumanasiauls
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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.

01215591  5ziieulgaeen1eiAmINssHNNISUBLATaINI6 1(1-0-2)
(Research Methods in Aerospace Engineering)
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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.

01215596  LAEILANITNIAINTSHANSTRULAZDINA 1-3
(Selected Topics in Aerospace Engineering)
Bauan1znndAanssnnisiuLaraan Ay auUS o sade dea aen U luusas
AANTTANEI
Selected topics in aerospace engineering at the master’s degree level; Topics are

subjected to change each semester.

01215597  AHNWN 1
(Seminar)
nsiaweLaraAlseiadefiinanlanidaanssnnisdnuareanirlusssuUsyaan
Presentation and discussion on current interesting topics in aerospace engineering at the

master’s degree level.
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01215598  ilgyniiere 1-3
(Special Problems)
AnsAnEAuAsmMIImInssNnnsiulazaanA s AuUS yy ez B suEeadesuiiy
FIENTH
Study and research in aerospace engineering at the master’s degree level and compile

into a written report.

01215599  AneHNUS 1-36
(Thesis)
nsadetussiuUBy oy nuazBeuBesdeuduinginusg

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



