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Intake Aerodynamics

Credit: 3

Prerequisite: Aerodynamics 11, Propulsion

Introduction, pressure recovery of subsonic intakes, transonic effects in preentry
flow, lip separation and transonic throat flow, external supersonic compression,
internal supersonic compression, additional loss in supersonic intakes, boundary
layer bleeds and diverters, intake external drag, shock oscillation of supersonic
intakes, distortion and swirl, matching and control, intakes at incidence, novel

designs and devices, techniques of wind tunnel testing and analysis.
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Advanced Flight Dynamics

Credits: 3

Prerequisite: Advanced Mathematics I (Simultaneous)- Flight Dynamics II

Theory of elastic airplane stability and control; motion along steep trajectories, roll
and pitch coupling phenomena, Lyapunov stability methodology; airplane response
to atmospheric turbulence using power spectral density methods, Human pilot

models and autopilots, nonlinear flight regimes.
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Navigation and Guidance 1

Credit: 3
Prerequisite: Advanced Flight Dynamics

Introduction to navigation and guidance; basic concepts of position and velocity
determination using celestial, inertial and radio techniques; guidance strategy for
aircraft and spacecraft applications; steering laws for rocket-powerd flight;

atmospheric reentry; familiarity with radar, microwave and their applications.
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Flight parameters Estimation and Measurement

Credits: 3

Prerequisite: None

Application of some of the theoretical material by designing and executing simple
flight experiments; these could include experimental determination of stability
derivatives; verification of performance specification and measurement of navigation
system characteristics.

Data acquisition systems, determination of simple flight parameters, role of sensor

locations on the registered data and estimation of aerodynamic loadings in flight.
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Optimal Control

Credits: 3

Prerequisite: Advanced Mathematics I, Automatic Control

State space representation of systems; performance measures for optimal control
problems dynamic programming, principle of optimality, discrete regulator problems,
Hamilton, Bellman, Jacobi equations, variational approach to optimal control
problems, Pontryagin’s minimum principle; Time optimal control and minimum

control effort problems, Numerical, Advanced topics.
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Spacecraft and Aircraft Instrumentation

Credits: 3

Prerequisite: None

Fundamentals of instrumentation principles in the context of systems designed for
Space or aimopheric flight; doppler radars; space communications; spacecraft
attitude determination by stellar; solar and horizon sensing - remote sensing by
radiometery, spectrometry and interfrometry - review of basic electromagnetic theory

and antenna design.
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Fligt Simulation

Credits: 3
Prerequisite: Advanced Flight Dynamics

Simulation of aircraft for research and pilot training, conversion of aircraft equations
of motion and data Packages into digital computer model; simplified transfer
functions, principles of visual system. cockpit motion requirements, motion

wash-out, artificial control and feel and high-g cuing devices.
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Navigation and Guidance II

Credits: 3

Prerequisite: Navigation and Guidance I

Introduction to inertial space, gyroscopic instrument theory; gimbal systems,
Schuler tuning and design of the three principal inertial navigation systems; analysis
and evaluation of two degree of freedom instruments and their errors including

laser, electrostatic and dry-tuned gyros.
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Management For Aerospace Technology

Credits: 2

Prerequisites: None

Accounting, organisational behaviour; commercial aspects of research and
development; legal responsibilities; management of complex projects; industrial

relations; corporate planning, management of design; total costs of procurement.
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Spacecraft Dynamics and Control

Credits: 3

Prerequisite: Advanced Mathematics I

Motion of space vehicles under the influence of gravitational, acrodynamic reaction
forces; trajectory and orbit determination of multi-stage vehicles; dynamics of rigid
and flexible spacecrafts; attitude control devices including momentum exchange;
gravity gradient; mass movements and reactor rockets; application of active control

for bang - bang control of thrusters.
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Stochastic Control

Credits: 3

Prerequisite: Advanced Mathematics I

Brief review of Stochastic Process fundamentals and theories; Bayesian
estimation, linear filtering and continuous time.
Implimentation issues; filter stability; steady state properties; sensitivity to modeling
CITOrS; sensors; numerical robustness; extended kalman filter: gaussian second-order

filter; convergence analysis; adaptive filters.
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Avionic Systems

Credits: 3

Prerequisite: None

History and evolution of avionics; system design consideration, digital technology
flight decks and cockpits; flight control systems; aircraft management systems
navigation systems; communication systems; airborne radar, an overview on

electronic warfare and electronic countermeasures; advanced developments.
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Missile Flight Dynamic

Credits: 3
Prerequisite: Advanced Mathematics I (Con-Current)-Flight Mechanics II

Missile classifications; review of missile aerodynamics; engineering prediction
methods missile trajectory; horizontal flight path; flight path in vaccum,; trajectory of
ballistic missiles with respect to rotating earth, angular motions, linearized missile
flight dynamics; angular motion with fixed controls and or with asymmetry; free
flight about aeroballistic axes, pitch, Yaw and roll coupling; introduction to
navigation and control; beam riding method, homing method, command guidance

method; selected topics.
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Boundary Layer Theory

Navier - Stokes equations,
The Boundary Layer concept (Prandtl’s view),
2-D Laminar Boundary Layer
Blasius solution, Falkner-skan solution, stability of the Boundary layer,
compressible flows with pressure gradient, Transition, Turbulent boundry layer, Drag

Estimation of wing sections, wing B. L. Theory.
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Advance Aerospace Vehicle Design
No of Credits: 3

Prerequisites: Aircraft Design II

Overall project synthesis and case studies of aircraft and missiles and spacecraft.
Study of constraints on the design of aircraft, airfield, air traffic control, crew and
passenger physical tolerance;, definitions, sources, attenuation of noise, noise
estimation of powerplants, airframes, rotorcraft, effect of noise on design trends;
developments in design.

Concepts concluding variable geometry, active control technology, powered lift,
forward sweep; cost and economic considerations (initial cost, operating and life

Cycle costs). maintainability, reliability, accessibility and vulnerability, weapons

OA




installations; design aspects of vehicles including combat aircraft, airliners, civil,
V/STOL, freighters, airships, guided missiles, space launchers.

Layout aspects of wing, powerplant, landing gear.fuselage of combat and civil types
weight and drag prediction: Drag sources polar estimation; area rules: and weight
prediction methods. Flight path performance, cruise: climb; Take-off and landing,

stability and control, static and dynamic.
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Aerospace Structural Layout & Design

Credits: 3

Prerequiste: Aerospace Structural Analysis

Load balance and load paths; basic load resultants; requirements for strength and
stiffness; structural layout and components; flying surfaces; fuselage, efficient
distribution of material to meet requirements: (a) stiffness. (b) strength and stability.
elastic design of efficient/ structures. Limit Design Multiple modes of instability.
struts, compression panels, support spacing. Effect of Dimensional constraints.

Theoretical optimum structures. Departures from Elementary stress Distribution
input of concentrated loads. Warping restruaint in shells. cutouts, difusion, and

pressure shells.
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Vibrations of Continuous Systems

Credits: 3
Prerequisite: Advanced Math. [ or Simultaneous

Review of two D.O.F. and coupled systems; exact solution of multidegree of
freedom systems; approximate solution; vibration of continuous systems, strings,
beams, Euler’s-Bernouli beam; classical and approximate solution of continuous
media; energy methods (Lagrang, Hamilton, Virtual work); Timoshenko beam;
transfer matrix method for multi-degree and continuous systems. Impedance and

mobility method. Shells and plates vibrations.
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Fatigue and Fracture

Credits: 3

Prerequisites: Conitnuum Mechanics

1) Fatigue load spectra, material selection. Design for safe life and fail safe. Analysis
of structural safety reliability and life. Introduction to random and acoustic fatigue.
2) Flow and fracture processes in crystalline materials. The tension test; fracture

modes; stress intensity factors; fracture mechanics; crack initiation and growth.
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Mechanics of Composite Materials

Credits: 3

Prerequisite: Advanced Mathematics |

Structure and method of prepration of fibers and fiber reinforced composites,
micromechanics and macro mechanics of fibers and paricle reinforced composites;
prediction of elastic constants and strength; stress analysis; interfacial mechanics and

properties; structural Design and optimisation.
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Experimental Vibration and Shock Analysis

Credits: 3

prerequisites:

Fundamental of the theory of elasticity, stress analsis by strain measurement, use of
mechanical, optical, acoustic, diftractographic, and electrical strain gauge:
Photoelasticity, Moire techniques and coatings; strain gauge instrumentation,

techniques of sensor design.
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Aerospace Structural Stability

Credits: 3

Prerequisites: Continuum Mechanics

Stringer-skin panels, modes of buckling, other forms of construction, interaction
between modes, post-buckling behaviour.

Imprefection sensitivity; shear webs; incomplete diagonai-tenion; corrugated
webs; buckling of beams; exact methods for local buckling; computer program for
suffened panels; effect of yielding; residual stress due to welding; prediction of
collapse of thin walled structures; cylindrical shells under compression or external

pressure real behaviour of imperfect shells, effect of reinforcement; spherical shells.
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Advanced Dynamics

Credits: 3

Prerequisite: Adv. Math. I or Simultaneous

Review of kinematics and kinetics of rigid body in space; Euler’s equations and
angles; generalized coordinates, principles of momentum; gyroscopic effects; small
amplitude vibrations; Mass moment of inertia tensor, general motion around a fixed
point, frequencies, Central force, Application: Space crafts, tracing scape craft, two
body problem, ocean navigation. Dynamics of systems with variable mass, flow
induced vibration, Rotor dynamics, generators, turbines computer application

dynamic simulation.
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