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01215533

01215534

01215541

- FruaniAL 4 wivinafin
mﬁmmﬂm%ﬁy’uq\mw%mﬂﬁwm‘sﬁmmzmmﬂ
(Advanced Mathematics in Aerospace Engineering)

T2 081398 INAAINTINNITDURALAINIA
(Research Methods in Aerospace Engineering)

- Ayupniaen Bdaundn 15 vslaefie
TnandenSeuseirssiaegeneimsie (Ui
ﬁ%ﬂ’]‘mmmﬂzuzg\imﬁmﬂ'ﬁmﬁﬁmm:mmﬂ
(Advanced Experimental Methods in Aerospace Engineering)
m‘mﬂﬂ'ﬁm34W::ﬁqmm\ﬁmﬂ‘j‘mm‘jﬁmmzmmcﬁr
(Optimization in Aerospace Engineering)
AM9AATIEALATIFE19BIBINTAL Y
(Aircraft Structural Analysis)
ABFNBNINANWNAAINTTHNITDUURZAINA
(Finite Element Methods in Aerospace Engineering)
WAFARS | ATIFFNIBIBNALTH
(Aircraft Structural Dynamics)
naraniresianlssnaudmiunisUsrendnien1siuas
AINTAE
(Mechanics of Composite Materials for Aerospace Applications)
NAFAIARSNITLANG1INNAAINTINNITDuLazaIne
(Fracture Mechanics in Aerospace Engineering)
DINFRUANAFNTATVBITTULTUAU
(Aerothermodynamics of Propulsion Systems)
m‘ﬁm‘mzﬁmuﬂi:ﬂ@mmLﬂ“ﬂ;mﬁuﬁmmﬂmu%uq\i
(Advanced Aircraft Engine Components Analysis)

A9 Ennen1sdnuareaanie

(Aerospace Combustion)
N199BNULUNAINIIRLNINAAINTIHNTITDRLAZaINA
(Design of Turbomachinery in Aerospace Engineering)
AINPNRPNERTUDII T

(Aerodynamics of Flight Vehicle)
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01215543
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01215548

01215551

01215552

01215561

01215562

01215563

01215564

01215596

01215598

01215599

BINFNRFNERSYBINST MAULLE AR
(Aerodynamics of Viscous Flow)
BINNFNRFNERSIBINTG MALLLEAFAA [
(Aerodynamics of Compressible Flow)

WAFNERSYS (MAITIAUIIMNAAINTINNTDRLAZ AN A
(Computational Fluid Dynamics in Aerospace Engineering)
mmﬂwmmm%ﬂmmﬁfmLmuﬁuﬂqu

(Turbulent Aerodynamic Flows)
BINPNRPEASLERADLLADS

(Helicopter Aerodynamics)
arnAnarnaniauiveadiuaziilas

(Mini and Micro Air VehiclesAerodynamics)
NTEANLUULAENAAFINLTZNAUABIBINIALIY
(Aircraft Component Design and Fabrication)
ﬂ’Tﬁﬂ’ﬂﬂLLUU’ﬂqﬂ’lﬁﬂqu{?uq\i

(Advanced Aircraft Design)
W@mﬂm%umm‘jmuqumﬁﬁu

(Flight Dynamics and Control)
m‘imquLvm’m‘?iqmmﬁWJﬂ‘j‘a‘Nﬂ’]‘iﬁuLLm'Mﬂﬁﬁ
(Optimal Control in Aerospace Engineering)
ﬂ’]‘jﬂfJ‘Ll@NLL‘]_IUT‘jﬁ/NﬁV]N?JﬂQﬂ‘j‘ENﬂ’]‘jﬁmmtﬂflﬂ‘]ﬂ

(Robust Control in Aerospace Engineering)

nsAuANLU BB sy nd usruunienisinuazeanie

(Applied Nonlinear Control for Aerospace Systems)
B BIRNIZNAAINTTHANTDRLAT BN
(Selected Topics in Aerospace Engineering)
eyniiLe
(Special Problems)

2. Angndiinug  (fleandn 15vsaefin
AN

(Thesis)
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01215511

01215512

01215513*

mﬁmmm%ﬂy’ugqmﬁmﬂi‘jumiﬁum:mmﬂ 3(3-0-6)
(Advanced Mathematics in Aerospace Engineering)
NyAABIAUNITAATIINEeTuadATHaIRaE AT UANNTIEYE N NS DY
ABTIAURVFMTUANNNTBIDUAUS
Linear algebra; Fourier analysis and solution methods for partial differential

equations; Numerical methods for differential equations.

aﬁﬂ’l‘iﬂﬂ@ﬂﬁ%ugdwmaﬂQﬂ‘iﬁNﬂﬂ‘iﬁuLLﬂzﬂfm’lﬂ 3(3-0-6)
(Advanced Experimental Methods in Aerospace Engineering)

WARALAZATNINNITNARBIAMTLAFINTINNITIUUAZBINTA NTTUIUNTTEN
Han1sulaIiiesuunisa danansfiana 38n15UsrHaana Ry Y 1uRAITA
e suazanuafowed nadenuazifiadeedaniafiud n1sUsniuuas
ﬂi:ﬁ“l_l’Juﬂ’ﬁ‘mﬁdﬂﬁiﬂi%ﬂ’l@mﬂﬂﬂﬂ%ﬂ@j@LL‘LI‘LITWLNHL’J@’]LL@tTmNuﬂ’J"INﬁI N9
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Experimental techniques and methods for aerospace engineering;Random
processes; Fast-Fourier transforms; Digital filters;Digital signal processingmethods;
Sensors and transducers;Instrumentation selection and utilization;Time andfrequency
domain data acquisition,assessment and post processing; Applications  to

experimental structural mechanics andaerodynamics.

ANTANANANIEAFANTFINTTNNTTUUAZBINA 3(3-0-6)
(Optimization in Aerospace Engineering)
UsznadiBeatinranseasdynin1amiANnanLfign n1suIAmNIzige
wuunainlnsupagaarasn1sulsiu TUsunssidadn nsmAmsnzfigauuy
TBidadu nsmarmsnsgauuu i deulalsdy Seuluaui-ianesamiu
! A ad = 4 = 4 ad a A &
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nazg NsArssiran iy nMemnszezndsreawAiianyszAULAZ NN



01215521

01215522

Mathematical statement of the optimization problem; Classical optimization using
calculus  ofvariations; Linear programming; Nonlinear optimization;Unconstrained
optimization; Kuhn-tuckerconditions for optimality;Gradientprojection and reduced
gradient methods; Method of feasibledirections;Penaltymethod - exterior and interior
penalty functions; Generalized optimality criteriaand dual methods; Sensitivity

analysis; Recent developments in multilevel anddecompositiontechniques.

AM9ALATNIEALATIFE 19 BIBINTALY 3(3-0-6)
(Aircraft Structural Analysis)

3o B UABNININRNINIBINITIAIIR IATIEEN NN9FRTBIUANLN A (3
wigsnmeeslaTea3ne naRa Aedenuarnisiarasaunsutsuudauaia
NN9AATIZAAMHLANTIANEIULTENAUDINIAYIN  ABN1amNyandaasniaiimensid
Trs9a3n9 WJWN’NNm‘jLﬁummﬂLL@mmNﬁmﬂﬂ;umqmmﬂ

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.

ABFNIBNINNANWAFINTINNITDULATDINA 3(3-0-6)
(Finite Element Method in Aerospace Engineering)

FBn1susiuaNTnAUaNEnlAasedaudenisivualalenisiusinnisul s
Ariatlgminzdangusasdifatiosnmnislaseasenislisdauaznasnisl
FamsfuAENIBNSTATaInsTUanng HiBeduasTiiuiunan

Variational method; Beam element;Frame element; Isoparametric formulation;
Coordinate  transformation;  2D-elasticityproblem;  Structural  stability;  Buckling
andpost-buckling;  Finite  element ~ formulation  ofnonlinear  and  time-

dependentprocesses.
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01215525

01215526

WRF AR | ATIRE19YBIBINTALIH 3(3-0-6)
(Aircraft Structural Dynamics)

R T oy T G T e TP PN AR aths NN PR NG
WANIUAITINABITHENI T ALBINATAVD L ATIFZINITADLANBINIINATAVD
sruuriasioiiesuaziunnuadnmdnnsiugeanamansiantindmiunis
Anmzinslpssainnaiasnastigmananzasdmiussuudaneuuun ideiia
LA ADIBIHAIRA 2Dt ANYBE LN 1T ABLANEILSS LAe B RS A uAZAR NN
LR

Dynamics of multi-degree-of-freedomsystems and continuous structures; Force
Equilibrium; Energy methods; Finite elementmodeling of dynamical structures;
Dynamicalresponse of continuous and multi-degree-of-freedomsystems; Advanced
principles ofdynamics necessary for structural analysis;Solutions of eigenvalue
problems for discreteand continuous elastic systems; Solutions toforced response

boundary value problems bydirect; Modal and transform methods.

naFMaRIIRNIaRUsNauaMIUN1TUsTENdANI9nIsIuLATaanIA 3(3-0-6)
(Mechanics of Composite Materials for Aerospace Applications)
FranfmpasuaznInaasnA laddanUaznauunAniuguuardnEaman:
vaeianUsney sruvrnsianaEnly oudsesiandaveuuuuuenlolansetin
pesindaniei N3 NYENEANHLTILTILAINHEIBIAINAHIIAT
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.

NAFNERSNITLANE1INNAFINTINNITDULazaIN A 3(3-0-6)
(Fracture Mechanics in Aerospace Engineering)
ARNANNLANEIUAZAN5281e588570  TedeAudineaIAnuAien  wAn
WANIK  INFINTNT2ana9Tae31ailla nsunaessagduuuan nstases3an
A pudineIpHARTINaNTTsranAnamansnisuan3alun1sasnuuy
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01215531

01215532

01215533

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.

BINIAGUANRANTATYBITEUUTU AN 3(3-0-6)
(Aerothermodynamics of Propulsion Systems)

usdufifiesniadmiunstin ansllsidgdnsganai  ausTouzaed
dmazney  n9AAeiinansliganaf ANTIOUPRBIIUAENAN1IZNNS
anuUy Nsdindulfeesdaulszneay nsmalidasuuuaasdfinuuranauluis
nsinaaudasy nsaanaluusAR navesrNansialH nguinisanu

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.

e aE T T T BRI T T T 3(3-0-6)
(Advanced Aircraft Engine Components Analysis)

Unnvisdinuaziinyviaing nsEeNLULTNENeRin AN SasndRDILAY
pSailades NssenuULYiaing dudsrAvsunnyiering nnsinsnsiieaessn
aneLazduinds i ramsusunuuas anilgud  angiranseud  Aans
ARTAATULAR DI NS S2UUNA sl

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.

A5 Enenisduuasaanie 3(3-0-6)
(Aerospace Combustion)
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01215534

01215541

01215542

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.

N19DNLLULUNAININIAIUNNAFINTINNITDULazaIn e 3(3-0-6)
(Design of Turbomachinery in Aerospace Engineering)

MNTRANTHINTBDNUULLARBISABINA FUIBILARDISABINTA LARBISADNNA
LUULWIUNWAR AN AHIEN A DS LAREIEABINIALLULKILNWATNN9EN
WD AINHIENFEY HATBIAITNNEA IHLAREIEABINIA N19RANTHINITEBNLLL
FIFUEUAIET N3 NATDI AR TN IRHENANRS FIRUERANFIUDURTFTY N3
APNUULIBN I HARYBITITUALANET NM3AuInEWBARINaTnSiw

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.

AINIFANBATNATUDILTUTU 3(3-0-6)
(Aerodynamics of Flight Vehicle)
ANTRBINIALAZUTIEINIA ANTLANANIFNIATNAS ﬂWﬁTMﬂLLUUTﬂMHuLLNZTﬂ
o/ o/ = A o o/ = %
13121200 WQEQLLW%@’]ﬂ’IﬂU’N qugﬂﬂ@’]ﬂﬂ NRVBIAIMHIAHA NITUTTHIEULTIANL
Air properties and atmosphere; Aerodynamic loads; Irrotational and incompressible

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

BNIFANRFNFASVBINIS MARULT AN 3(3-0-6)
(Aerodynamics of Viscous Flow)

FRANEASUAZNAANEASVBINTTMBULURANNNHR  NARAYUHUATIVBIRNNT
WAEDARIANE FHTIUULLTUBY IAEeNNLAENNSILASHENTY N3 MALLL
Tt

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

equations; Laminar boundary layers; Stability and transition; Turbulent flows.
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01215544

01215546

DINIANRANERSVBINTT MAULLE AR ([F 3(3-0-6)
(Aerodynamics of Compressible Flow)

AANRAHLAZ NS IRNUSTEBINIs MauUUSAGL (5 ngAUgIULAS
ANNNINNTAADNA  NMTUHIBIARAN  NTMAMTRER  ARWNTZUVINUWIRIRNLAY
auntaglnidden  Adunstunuudsvuazafuamng  n1sefidAEsa LAY
nsehelanpanden n1sinaniiesrauLUL A N BINITIUNIUUALAY AT
pEEAR NN uBadnesns baanuEarindndesnazaanudamiledes
N3 MaaNNIRTANELKILNY seideUATanE ANy

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  withfriction and heat

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

subsonic andsupersonic flows;Axisymmetric flow;Method of characteristics.

WAFARS2BI MATIAUIDINNAAINTINNNTTRLALaINTA 3(3-0-6)
(Computational Fluid Dynamics in Aerospace Engineering)

ﬂuﬂq‘smﬁm@%ﬂmﬂﬁumﬁ'mﬁmumwLLaiuﬂq‘sgjL%Lmzmﬁmmwﬁ%m&m
1A 5UINIRTINAT B ANNTNI PR D ITNANRIANTUYADBIANNITIBINY ARG
IRaYeIRNNNsAleesalandn1Taienia

Navier-Stokes equations and boundaryconditions;  Accuracy, convergence
andstability;Finite  difference  methods; Finitevolume methods; Finite element
methods;Numerical methods for set of algebraicequations; Solutions of Navier-

Stokesequations; Grid generation.

ANFNAANERS1DINS raLUUT % 3(3-0-6)
(Turbulent Aerodynamic Flows)
waFnansasAEiLuTnAsslngA N deuazLULT U A Ae Rl AeLS
nsbiauuuErsuuasuundessiamnuiden  AiesutenisaansasanEilon
NAFERSIDITUNASH N1398BIANTLARLA LUUS aDIAIHTTI%
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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AINIANAAINASLEAADLLADT 3(3-0-6)
(Helicopter Aerodynamics)

nouflHmnsinnTArssianngnludnsanrnaraniaesaanlines unis
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DENRULNNBNIANAFERS BN Anradsdnalinesisn1sAuaniasia
ANTUNITIATIEABNNANRANARS2a9 I RADLIRES

Momentum theory; Blade element analysis; Aerodynamics of helicopter in vertical
andforward flight; Vortex wake modeling; Helicopter performance; Conceptual
aerodynamic design ofhelicopter; Modern computational methods for helicopter

aerodynamic analysis.

arnenarnanseuiundivasiulag 3(3-0-6)
(Miniand Micro Air VehicleAerodynamics)

armenarmanifiansd luadmennemamanseesindnsdonannaansn
mﬁfmﬁgﬂmﬁmﬁfmﬂmﬁﬁuﬁuuuﬂﬂmmﬂwamﬂm%ﬂmummzﬂﬂm:ﬁ@mﬁ
panwuUgNdneueiiuas laswalulademinBan

Low Reynolds number aerodynamics; Aerodynamics of low aspect ratio wing;
Propulsiveinduced flow on the wing; Bird and flapping wing aerodynamics; Design of

mini and micro airvehicle; Technology of unmanned air vehicle.

NM5EENLULLASNARAIUUTZNDUBIBINIALIN 3(3-0-6)
(Aircraft Component Design and Fabrication)

Enan1genelaseadng  N19AsIeilATIuaTAHEN  uHIRnYeIARN
N 4 di % a @ [ % g o
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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.
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01215561

ﬂ"liﬂ@ﬂLLUU@"lﬂ’]ﬂﬁ’m{Igugd 3(3-0-6)
(Advanced Aircraft Design)

N9LUIUNITNITRDNLLLLTNLHIFR N19AA19HINFEDNLULT NULAZ UL
MsRansonnisdngde  nsUaznosiinaiuidiu - nasmnosiminlae
AufEn  MMeANMIIgAEHTEN  MNTUSTHNIANANEIUNNDINANAAIARS  1n3
?jm‘m:ﬁmﬁmmwLL@::ﬂf]‘mfm@N NNTRINTHILAZAATIZATTULTLAY 119
Tpsedansaauy  ArudisanislBunandemacdunisfia  maviwiesianainie
g1 wRaasuuarnseenuULaBYA N1FAIUANADNINIDINITAD AL
AINIALULTILIIAR

Conceptual design processes; Wingand 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.

W@ﬂﬂﬂm%LL@Zﬂ’]‘iWJU@Nﬂ’]‘iﬁu 3(3-0-6)
(Flight Dynamics and Control)

ANNTINNSARBUALDIDIN AL méﬁuﬁ’mz\lmqmqmmﬂW@mﬂm‘? @Hﬁuﬁ
AN NEINIANGFNERS AR iR HEIuaTaNE Wwdesn e
AINYIT  LNTIINTANRIBATHEY @mmwm‘jﬁummmqLme’m“ﬁN wqwﬁm‘i
ATUANLAZNTLTTENG

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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mimucﬁ;ummzﬁqwmﬁmﬂiimmiﬁum:mmﬂ 3(3-0-6)
(Optimal Control in Aerospace Engineering)

mamAmEEfigrgiirasssuunadndaduuas idadulasunagdans
ulsnmsUfiRde denlanadndoulsaugauaigrinsuuinsduazdosdaey
weliaBsianietiymneamnAmmnsige Hidadunisdismagddnmiseinis
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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; Numericaltechniques for the nonlinear optimization problem; Investigation of

optimal aerodynamic shapes;Trajectory optimization; Optimal flight guidance.

m‘smwguLLuuTiﬁﬂﬁvnﬁmﬂ‘jﬁum‘jﬁmmzmmcﬁf 3(3-0-6)
(Robust Control in Aerospace Engineering)

Yasniinrasanssauziamnsariniiussunieundunanesaulsiioseinas
TrwnawAnengmatlszanudndngefatiaaniniuedafiatadaulan1sa1aes
A liureuliazunisinuaeaniAnisdadgIusaaundnniaia e
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anssnnmuaznIsdaamsiilnsuasdidumdnimmeniadelutiagiuag
Fptnsdsenaungudn1ensiuuareInie

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

aerospace examples complementing the theory.
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(Applied Nonlinear Control for Aerospace Systems)
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Modern methods of analysis and synthesis of multivariable nonlinear control
techniques foraircraft, spacecraft, and space manipulator systems;Passivity and
Lyapunovtheory; Feedback linearization; Nonlinear observers;Hamiltonian methods;

Robust controllerdesign; Adaptive nonlinear control methods.
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(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.
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(Selected Topics in Aerospace Engineering)
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Selected topics in aerospace engineering at the master’s degree level;Topics are

subjected to change each semester.
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Presentation and discussion on current interesting topics in aerospace engineering

at the master’s degree level.
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(Special Problems)
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Study and research in aerospace engineering at the master’s degree level and

compile into a written report.
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(Thesis)
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Research at the master’s degree level and compileinto a thesis.



