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Freshmen LEVEL 000 COURSES

Code

Topics

Hours

Cr.

Lec.

Tutorial

Lab.

Total

EMP001

Engineering Mathematics 1

Prerequisite: None

Mathematical induction- Binomial Theory - Partial fractions- Theory of
Equations— Matrices (types — Algebraic operations — Elementary row
operations) — System of Linear Equations — Gauss elimination Method— Eigen
values and eigenvectors problems. Equation of straight line — Equation of
plane — Relative positions of straight line and a plane (parallel — intersect —
skew) - Normal equation of second degree surfaces (ellipsoid — parabolic —
hyper-parabolic) - Translation and rotation of axes — Curves and surfaces with
general second degree equation —Conic sections. Functions -Elementary
functions (trigonometric and inverse trigonometric) (exponential and logarithmic
— hyper trigonometric and inverse hyper trigonometric). Limits - Continuity—
Derivatives —finite differences (Implicit higher order) — Applications of
derivatives—Partial differentiation -Transformation of coordinates

EMP002

Engineering Physics 1

Prerequisite: None

Simple harmonic motion: motion of a mass attached to a spring —energy of
simple harmonic oscillator — damped oscillations — Circular motion and
gravitation — Newton’s law of gravity — the gravitational field and potential —
Kepler's law — satellite motion - Elasticity — fluid static and fluid dynamics —
Bernoulli’'s equation — viscous flow — Temperature — Heat and the first law of
thermodynamics: Heat engines — entropy and the second law of
thermodynamics - the kinetics theory of gases.

Lab : Simple and compound pendulum — Hook's law — measurement of
coefficient of viscosity of liquid - surface tension — measurements of thermal
conductivity — measurement of the specific heat of solid bodies.

EMPO003

Engineering Mechanics 1

Prerequisite: None

Vector operations in mechanics — Forces presentation and resultant in plane
and space — Total moment around a point and an axis (Moment) — Equivalent
systems — Equilibrium — Reaction of supports and connections in plane & space
— Friction — Trusses , Frames and machines

Lab: Resultant of forces — Parallelogram law — Friction — Forces on inclined
plane.

ENEOQO1

Engineering Chemistry

Prerequisites: None

The atomic composition and its relation to some chemical properties —
Chemical Equations — Elements percentage — Thermal Chemistry — Solutions—
Gaseous State — Electronic disjunction and ionic equilibrium (balance —
exchange ) — Reaction equations and its kinetics- Elements resources —
Chemical industries — Construction materials and Thermal industries —
Corrosion & Rust — Fuel — Combustion

Lab: Discovering Salts — Discovering acidic part — checking alkaline part —
Determining acidic and alkaline parts concentration by Titration.

MDEO001

Engineering Drawing and Projection 1

Prerequisite: None

Plane and solid geometry problems — frames of reference — principle of Mong's
projection — representation of straight line, its traces, true length of segment —
special position of a straight line in the space — mutual position of two straight
line in the space — representation of a plane — special straight lines in the plane
— line of steepest slope - Engineering Drawing skills — plane geometric
exercises, contact, rules and convention of writing, lettering, dimensioning —
orthogonal projection of solid bodies.

TFLO01

Technical Foreign Language

Prerequisites: None

Basic Concepts of Technical English — Review of Essentials of Grammar and
Mechanics Rules for Effective Sentences — Style Errors - Effective Paragraphs:
Technical Passages Covering Engineering Disciplines for Developing
Communication Skills.

L




Code

Topics

Hours

Cr.

Lec.

Tutorial

Lab.

Total

CSEOQ01

Introduction to Computer & Programming

Prerequisites: None

- Computer System, History of computation, Computer components,
Information processing, computer building Blocks (Logic components and
building of some computer Functional blocks), computer software — computer
accessories.

- Problem Solving: Algorithms and flowcharts. Introduction to programming
using FORTRAN.

- Applications: Mathematical analysis, Business & administration, Application in
industry and communications .... etc.

- Overview of Programming Languages, Evaluation & Comparisons.

- C Language Standards: Functions, Variables, Pointers, Arrays ...etc

Lab: Programming Using Different Aspect of FORTRAN Training on DOS &

Training on Internet - Programming Using Different Aspects of C language.

DPEQO1

Production Technology

Prerequisites: None

Introduction to industrial safety- engineering materials: types, properties-
Metallic alloys- casting processes: Sand casting — forming processes: forging,
rolling, drawing, extrusion and spinning- Joining processes: riveting, welding
and adhesive bonding — Cutting processes: manual operations- Machining
processes; turning, shaping, drilling, milling, and grinding — Measuring tools:
Vernier calipers and micrometers.

Lab: Filling — Chiseling- length measurements — machining processes (turning,
drilling, shaping...etc.) - sand casting, Forging — metal joining (welding,
riveting...etc.).

EMPO004

Engineering Mathematics 2

Prerequisite: EMP001

Indefinite integrals— Integration methods - Definite integrals - Applications of
definite integrals for the evaluation of plane areas — volumes of revolution — arc
length — surfaces of revolution - Partial differentiation and its application to
differential-Application of Eigen values and eigenvectors to determine their kind
and their relative positions with respect to the axes .

EMPO005

Engineering Physics 2

Prerequisite: EMP002

Electrostatics: charge and matter — electric field — Gauss's law — electric
potential.

Direct current: Ohm’s law - electric circuits — capacitors - RC circuits.
Magnetism: magnetic field - Ampere's law — Biot & Savart law — magnetic
materials — Faraday's law of induction - Inductance.

Geometrical optics: reflection and refraction of light — fiber optics — dispersion of
light — lenses law ,

Lab : Verification of Ohm's law — measurement of capacitance of a capacitor —
measurement of magnetic field and magnetic moment — determination of radius
of curvature and focal length of a lens — measurements of refractive index of
glass — microscope — measurements of light velocity .

EMPO006

Engineering Mechanics 2

Prerequisite: EMP003

Displacement , velocity and acceleration of a particle — Cartesian, tangent and
normal, polar and cylindrical coordinates — Relative motion — Projectile — Force
and acceleration — Work and energy — Impulse, momentum and impact.

Lab: Conservation of linear momentum — projectile — Conservation of energy —
free fall — Dependent relative motion.

-YV.-




Hours

Code Topics )
Cr. | Lec. |Tutorial|Lab.| Total
Engineering Drawing and Projection 2
Prerequisite: MDEQO1
1- representation of surfaces in special positions — auxiliary projection with
application — position problems with application — representation of a circle in
MDEQ02 Monge's projection — Metric problems — representation of sphere — 3| 2 0 3| 5
intersection of two surfaces of revolution —development , drawing of transition
pieces .
2- Drawing of solid bodies (axonometric projection) — drawing of the three
projections of a body- to find the third projection — rules of sections of bodies
and sectional projection.
History of Engineering and Technology
Prerequisites: None
Definition of Arts, Sciences, Technology and Engineering - Civilization
HUMO01 development and its relations with the natural and human sciences - History of 2| 9 0 ol 2

various major of Technology and Engineering.

The historical relation between science and technology - The relation between
engineering development and developing the environment socially,
economically and culturally - Examples of the aspects of engineering activities.
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Sofomore LEVEL 100 COURSES

Code

Topics

Hours

Cr.

Lec.

Tutorial

Lab.

Total

ASE101

Introduction to Aero-Spacecraft Engineering

Prerequisite: MDE 002

Introduction to Space Engineering. Flight vehicles in the atmosphere and in
space. Flight technologies, including structures, materials, propulsion,
aerodynamics, vehicle dynamics, flight control, flight information systems, and
systems integration. An overview of aeronautics. Steady aircraft flight and
performance. An overview of astronautics.

CSE101

Computer Applications

Prerequisite: CSE001

Overview of different programming languages, programming within C,
efficient programming, object-oriented programming (for example with JAVA),
software design tools

DPE101

Theory of Machines

Prerequisite: EMP 004

Centroid of Rigid bodies, Moments of inertia, Angular motion, Projectile.
Dynamics of rigid body: Kinematics, Kinetics and applications of planar
motion, Work and energy, Impulse and Momentum, Impact

Internal forces, Shear and Bending of Beams, Virtual work of rigid
bodies, Equilibrium and stability, Planar motion, Linear and rotational
motion, Energy and momentum of rigid bodies, Momentum and Impulse,
Applications.

Kinematics of machines; Fundamental concepts — Types of motions —
Connections — Velocity and acceleration; mathematical and graphical
analysis- cams — Contact between rotating bodies - rolling contact — gears
and gear trains- screws- synthesis of mechanisms.

EMP101

Engineering Mathematics 3

Prerequisite: EMP004

Linear vector space- vector spaces linear independence- subspaces and
spanning sets, linear maps- change of basis - Linear programming- simplex
method - Curve fitting - Approximate Interpolation and polynomial. First order
differential equation and their applications — Linear and higher order D.E and
their applications — Partial D.E — Solution by separation of variable

DPE101

Theory of Machines

Prerequisite: EMP006

Centroid of Rigid bodies, Moments of inertia, Angular motion, Projectile.
Dynamics of rigid body: Kinematics, Kinetics and applications of planar
motion, forces and acceleration Newton 2™ law, Work and energy, Impulse
and Momentum, Impact, Vibration Applications.

Lab.: Angular Motion — Projectile — Conservation of Momentum of Rigid
bodies.

MTE101

Engineering Materials

Prerequisites: None

Engineering materials; an introduction: types, structure, properties,
applications — Stresses and strains — Elasticity and plasticity — Standards —
Mechanical testing for metallic materials (tension, compression, bending,
shear, torsion, hardness, impact, fatigue, creep) — Construction materials and
their tests — Testing results and evaluation reporting.

Lab: Tension test for mild steel and cast iron, Compression test for mild steel,
cast iron and brass, Pending test, Torsion test for mild steel and cast iron,
Direct shear test, Cold bend test for mild steel, Impact test for mild steel and
brass, Hardness test for mild steel, cast iron and brass, Fatigue test

HUM101

Introduction to Law

Prerequisites: None

Law bases and sources - General bases, sources and characteristics of
the administrative Law -public administration organization - General
bases of the administrative organization - centralized and decentralized
administration - civil servant post

L




Code

Topics

Hours

Cr.

Lec.

Tutorial

Lab.

Total

DPE102

Mechanics of Materials

Prerequisite: MTE101

Stress- axial loads — Statically indeterminate Structures Strain — Hook’s Low
— thick cylinders — Torsion - thin cylinders and pressure vessels — Axial
force, shear, and bending moment — Failure theories — Pure bending of
beams — Energy Theories - shear stresses in beams — Compound stresses
and their applications — Analysis of plane stress and strain

DPE103

Machine Drawing

Prerequisite: MDEO0O2

Utilizes up-to-date computer-aided design software (such as Solid Work and
AutoCAD) for mechanical drawings and mechanical designs to: provide a first
exposure to mechanical design for engineers. Includes the nature and visual
representation of mechanical components and principles of engineering
drawing and sketching for mechanical design.

EPE101

Electrical Systems

Prerequisites: none

Introduction to electrical circuits - electrical installation in residential and
industrial buildings (illumination networks in rural areas, data lines, telephone
lines and antenna, control of air conditioning, lift) - requirements of audio
systems - alarm devices (fire - security - gas)

EMP102

Numerical Technique

Prerequisite: EMP101

Numerical solutions for linear equations- Numerical solutions for non linear
equations — Numerical Solutions for ordinary differential equation —
Numerical solutions for Partial Differential equation .

INE101

Engineering Statistics

Prerequisite: EMP004

Graphical presentation of data: Frequency distributions, Histograms, Stem-
and-leaf Diagrams — Measures of central tendency: Sample mean for
ungrouped data, sample mean of grouped data, weighted mean, Median,
Mode — Measures of Dispersion: Variance and standard deviation for
ungrouped sample data, Variance and standard deviation for grouped sample
data, Range — Bivariate data: Scatter diagrams, Correlation Coefficient,
Linear Regression — Probability Distributions — Sampling and sampling
Distributions

MPE101

Thermodynamics

Prerequisites: None

Concepts and definitions — Work and heat — 1 Law of Thermodynamics —
Working fluid — Thermodynamic processes — 2nd Law of thermodynamics,
entropy, irreversibility and availability - Mixtures - Basics of combustion -
Basic cycles — Thermodynamic measurements - Ideal gases — Standard
air cycles — Heat engine cycles — Theoretical and actual cycle Analysis —
Power Cycles — Fuel — Biomass — Nuclear Energy — Wind Energy — Solar
Energy — Geo-thermal Energy — Ocean-Energy




Junior LEVEL 200 COURSES

Cod Tobi Hours
ode opics Cr.|Lec.|Tutorial|Lab.|Total

Space Mission Analysis
Prerequisites: ASE101

ASE201 Missio% objectives, function analysis, Function requirements, Function tree and allocation, 2|1 2 1 4
Mission characterization
Machine Element Design
Prerequisite: DPE103
Analysis and design of machine elements, including theories of failure, fatigue

DPE201 |strength, and endurance limits; fluctuating stresses; Goodman diagram; and 3|2 3 0|5
fatigue design under torsional and combined stresses. Design of bolted
connections, fasteners, welds, springs, ball and roller bearings, journal bearings,
gears, clutches, and brakes.
Modern Production Systems
Prerequisites: DPE001
Principle of CNC machines, CAD-CAM system, tolerances, fittings, functional and

DPE202 production-oriented dimensioning of mechanical components in a CAD-program, 312 2 115
requirements to the manufacturing process, CNC machines operation and
maintenance.
Electronic Circuits
Prerequisite: EPE101
Controlled sources, graphical network analysis, semiconductor circuits and

ECE201 |operation points, low level signal descriptions and equivalent circuits, basic circuits | 3 | 2 2 115
with FETs and bipolar transistors, logic components, frequency attenuation circuits
and Bode diagram, operation amplifier circuits, AD and DA converters, power
amplifier, heat sinks
Aerodynamics
Prerequisite: MPE101
Definition and properties of fluids, Elementary potential flow, laminar and turbulent

MPE201 |streams, friction, measurement technologies, hydrostatics, conservation equations | 3 | 2 2 115
Fundamental concepts in aerodynamics and compressible flow, one-dimensional
isentropic flow; one-dimensional flow with friction and with heating or cooling;
guasi-one-dimensional flow; nozzles and diffusers; shock tubes.
Engineering Projects Management
Prerequisite: EMP004

INE201 Critical Path Method - Relationship between Cost and Implementation time - 2|2 0 0|2
Resource assignment - Computer Application In Project management.
Aero-Spacecraft Structure Design 1
Prerequisites: DPE201, ASE101

ASE202 Concepts of displacement, strain, stress, compatibility, equilibrium, and 3| 2 2 1] s
constitutive equations as used in solid mechanics. Emphasis is on boundary-value
problem formulation via simple examples, followed by the use of the finite-element
method for solving problems in vehicle design.
Space Environment
Prerequisites: EMPO005 , ASE101 _ _ _

ASE203 Introduction to physical and aeronautical processes in the space environment. 3|2 9 0l 4
Discussion of theoretical tools, the Sun, solar spectrum, solar wind, interplanetary
magnetic field, planetary magnetosphere, ionospheres and upper atmospheres.
Atmospheric processes, densities, temperatures, and wind.
Orbits and Flight Trajectory
Prerequisite: ASE101
Introduction to space flight mechanics. The two-body problem. Orbital transfers,
maneuvers and orbital analysis. Ground tracks and relative motion in orbit. Gravity

ASE204 assist trajectories. Spacecraft attitude and rotational dynamics. Euler's and 2l 1 2 11 4
Poisson's equations. Stability analysis. Open loop attitude control momentum
management using thrusters and reaction wheels.
Introduction to spacecraft dynamics and control. Spacecraft orbit and attitude
representations, kinematics, dynamics. Perturbation equations for near circular
orbits. Spacecraft maneuvers formulated and solved as control problems.
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Hours

Code Topics Cr. |Lec.|Tutorial|Lab.|Total

Mechanical Vibrations
Prerequisites: EMP101
Vibration motion - Free vibrations of single of degree of freedom systems —

DPE203 Free damped vibrations — Vibrations under external forces and their 3|2 ) 115
applications — two and Multi degree of freedom systems - Harmonically
excited motion — Transient vibration — Properties of vibrating systems.
Lab: Measurement of natural frequency of mechanical systems —
measurement of damping coefficient — simple and compound pendulums.
Finite Element Analysis
Prerequisites: EMP102

DPE204 Introductory level. Finite element solutions for structural dynamics and nonlinear 32 5 115
problems. Normal modes, forced vibrations, Euler buckling (bifurcations), large
deflections, nonlinear elasticity, transient heat conduction. Computer laboratory
based on a general purpose finite element code.
Gas Dynamics
Prerequisite: MPE201
Flow around solid bodies and wings. Wing sections, lift and drag. Subsonic
potential flows, viscous flows, laminar and turbulent boundary layers;

MPE202 aerodynamics of airfoils and wings, thin airfoil theory, lifting line theory, panel 3|2 2 115
method/interacting boundary layer methods supersonic and hypersonic airfoil
theory. Supersonic effects. Linearized compressible flow. Wing-body
combinations. Computational methods.
Mechanics of Fibrous Composite Materials
Prerequisites: DPE201, ASE101
Effective stiffness properties of composites. Constitutive description of laminated

DPE205 plates. Laminated plate theory. Edge effects in laminates. Nonlinear theory of v | ) 1 ¢
generally laminated plates. Governing equations in the Von Karman sense.
Laminated plates with moderately large deflections. Post-buckling and nonlinear
vibration of laminated plates. Failure theories and experimental results for
laminates.
Mechanics of Composite and Micro structured Media
Prerequisites: DPE201, ASE101
An introduction to the mechanics of composite (more than one phase) solids

DPE206 |with an emphasis on the derivation of macroscopically constitutive laws based Y| 2 1] ¢
on the microstructure. Eshelby transformation theory, self consistent methods,
homogenization theory for periodic media, bounding properties for effective
modules of composites. Applications of aerospace interest.
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Senior 1 LEVEL 300 COURSES

. Hours
Code Topics Cr. | Lec. [Tutorial|Lab.|Total
Design of Aircraft Propulsion systems
Prerequisites: ASE202
Air breathing propulsion, rocket propulsion and an introduction to modern
ASE301 advanced propulsion concepts. Includes thermodynamic cycles as related to 3|2 2 014
propulsion and the chemistry and thermodynamics of combustion. Students
analyze turbojets, turbofans and other air-breathing propulsion systems.
Aero-Spacecraft Structure Design 2
Prerequisites: DPE201, ASE101
Modeling of one dimensional element, for determining internal forces and
ASE302 |stresses. Modeling of two dimensional elements, for determining internal forces | 3 | 1 2 3|16
and stresses .Modeling of three dimensional elements, for determining internal
forces and stresses. With applications on Structural Mechanics, Fluid Mechanics
and Thermal Applications.
Stability and Control
Prerequisite:DPE203
Introduction to the spacecraft dynamics and control of atmospheric flight vehicles
- Spacecraft orbit and attitude representations: kinematics, dynamics -
DPE301 |Perturbation equations for near circular orbits - Spacecraft maneuvers formulated| 3 | 2 2 01| 4
and solved as control problems - equations for longitudinal and lateral flight
dynamics — analysis of discrete control systems by time domain and transform
techniques - stability analysis (Routh stability test) — root locus based controller
design - synthesis of discrete time controllers.
Value Engineering
Prerequisite: EMP101
INE301 |Life cycle and value engineering, Value Engineering job and job plan, Value 21 2 0 0| 2
engineering methodology and supporting techniques, Seeking and selecting cost
effective and higher value solutions.
Engineering Economy
Prerequisite: INE201
INE302 |Elementary economy analysis, Linear programming, Rate of return, Replacement| 2 | 2 2 01 4
and maintenance analysis, Depreciation, Evaluation of public alternatives, Make
or by decision, Project management.
Space Mission Design
Prerequisite: ASE201
ASE303 [Mission characterization, Requirements definition, Mission geometry, 3|2 2 01| 4
Subsystems requirements, Mission evaluation, Launch system, Mission
operation.
Helicopter Dynamics
Prerequisite: MPE201
Space Dynamics, Dynamics of Rigid Bodies, Two Body Problem, Orbit
ASE304 |Determination, Orbit Transfer, Satellite Attitude Dynamics, Attitude Determination| 3 | 2 2 01| 4
in Space, Sensors and Gyroscopes, Attitude Control, Thruster Control, Attitude
Stabilization with Spin, Control with Momentum Wheel, Control of Translational
Motion.
Helicopter Aerodynamics
Prerequisite: MPE202
ASE305 The development of rotating-wing aircraft and the helicopter. Hovering theory 3] 2 2 ol a
and vertical flight performance analysis. Auto-rotation, physical concepts of blade
motion and control, aerodynamics and performance of forward flight. Blade stall,
stability and vibration problems. Design problems
Unmanned Air Vehicles
Prerequisite: MPE201
ASE306 This course is a survey of unmanned aircraft systems (UAS), emphasizing the 3| 2 ) 0ol a
military and commercial history, growth, and application of UASs. The course will
include basic acquisition, use, and operation of UASs with an emphasis on
operations. Proof of US citizenship is required.
Satellite Technology
Prerequisites: ASE201
ASE307 |Spacecraft payload, spacecraft payload design and sizing, Spacecraft subsystems, 312 2 01| 4

Spacecraft manufacturing and reliability, Spacecraft testing methodologies, Spacecraft
cost modeling,
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Code Topics Cr. | Lec. |Tutorial|Lab.|Total
Basic Navigation Systems
Prerequisite: ASE202
Introduction to navigation for Aeronautical Science. The course content includes
ASE308 |aircraft instruments and systems theory, aircraft performance, navigation theory | 3 | 2 2 0| 4
and solution methods, application of electronic navigation systems, precision
flight control principles, navigation information sources and planning procedures,
and special problems in navigation with emphasis on flight planning.
Aerodynamics of V/STOL
Prerequisites: MPE202
Two- and three-dimensional potential flow about wings and bodies; complex-
ASE309 |variable methods; singularity distributions; numerical solution using panel 3|2 2 01| 4
methods. Unsteady aerodynamics; slender-body theory. Viscous effects: airfoil
stall, high-lift systems, boundary-layer control. Wings and bodies at transonic and
supersonic speeds; numerical methods.
Internal Combustion Engines
Prerequisites: MPE201
Reciprocating ICEs: Theoretical Air and Gas Cycles, Fuels for ICE, Admission
ASE310 |and Compression, Combustion Process in ICE, Combustion Knock and Knock 3| 2 2 01 4
Rating, Expansion and Exhaust, Power Output, Supercharging. Heat Loss
Through Cylinders and Piston, Performance, Emission, Engine systems Design.
Gas Turbine Power Units. Special Design Engines.
Design of Rocket Propulsion systems
Prerequisites: ASE301
Rocket propulsion and an introduction to modern advanced propulsion concepts
ASE311 |Introduces liquid- and solid-propellant rockets and advanced propulsion concepts| 3 | 2 2 01 4
such as Hall thrusters and pulsed plasma thrusters. Students also learn about
the environmental impact of propulsion systems and work in teams to design a
jet engine.
Computer Aided Aero-Spacecraft Structural Analysis
Prerequisite: ASE202, DPE204
ASE312 |Determination of Natural Frequency, Performing Modal Analysis and 3|1 2 316
Determination of Vibration Modes of: one dimensional element, two dimensional
elements and three dimensional elements.
Sensors and Actuators
Prerequisites: ECE201
Terminology and principle of measuring system- Statistical concepts —
ASE313 Assessment of uncertainty - Repeatability and accuracy — sources of error — Y \ ) \ ¢
linear measurement angular measurement — interferometry — surface finish
— Gear measurement — thread measurement.
Lab: Measurements of: Angles — cylindrical taper rods — taper hole —
straightens — surface roughness.
Heat Transfer
Prerequisite: MPE101
Introduction and fundamentals of heat transfer methods — Steady one
dimensional heat conduction — Unsteady heat conduction — Radiation heat
MPE301 transfer — Two-dimensional conduction eat transfer and applications. Free and 3| 2 ) 115
forced convection heat transfer. Heat transfer with change of phase. Multi modes
heat transfer. Heat exchangers. Convection and diffusion mass transfer and
applications.
Lab: Determination of heat transfer coefficient of solid material — free
convection and radiation heat transfer.
Theory of Control
Prerequisites: ASE303
Concepts of linear systems: state equations, transfer functions, stability, time
response, frequency response. Fundamentals of feedback control, including root
ASE314 locus and Nyquist analysis applied to flight control. Review of single variable 3|2 2 ol 4

systems and extensions to multivariable systems. Purpose of feedback.
Sensitivity, robustness, and design trade-offs. Design formulations using both
frequency domain and state space descriptions. Pole placement/observer
design. Linear quadratic Gaussian based design methods. Design problems
unigue to multivariable systems
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ASE315

Instruments of Helicopters

Prerequisites: ASE302

This course will examine helicopter instrument flying in the National Airspace
System below 18,000 feet. Topics to be covered include Federal Aviation
Regulations, helicopter performance for instrument flight, instrument approach
procedures, weather related to instrument flying, en route navigation, and the
elements of resource management. By the end of the course, the student will
have met the aeronautical knowledge requirements to take the FAA Instrument,
Rotorcraft-Helicopter written knowledge test.

ASE316

High Speed Aerodynamics

Prerequisites: MPE202

Contemporary aerodynamic analysis and design of aerospace vehicles and other
systems. Topics include: review of theoretical concepts and methods, computer-
based CFD tools, experimental methods and wind tunnel testing. Case studies
are discussed to illustrate the combined use of advanced aerodynamic design
methods. A team project is required.

ASE317

Solar Energy

Prerequisites: ASE203

Primary alternative energy system (e.g. wind or solar photovoltaic or solar
thermal) and energy storage. Availability and the evaluation of thermodynamic
properties, thermodynamics of compressible flow, thermodynamic power
systems, mixtures of ideal gasses, wind energy conversion, solar photovoltaic
and solar thermal energy systems, solar cells and direct energy conversion.
Design and optimization a power system for a stationary or a vehicles/craft.
design and optimization of an alternative power system to stationary or
vehicle/craft

ASE318

Structure Testing

Prerequisites: ASE307

Engineering Data - Manufacture of High-Reliability Hardware - Inspection and Quality
Assurance - The Qualification Program - Spacecraft Qualification Test Flow - Launch
Site Operations

ASE319

Aircraft Instruments

Prerequisites: ASE316

Measuring Instruments: Pressure, Temperature, Airspeed, Altitude. Control
Systems and Instruments of Control Surfaces, Fuel Control System, Hydraulic
Control System, Electric Power System, Safety Systems: Approach Warning,
Wind-Shear Warning.

ASE320

Boundary Layer Theory
Prerequisites: MPE202

Laminar and Turbulent Boundary Layers, Governing Differential and Integral
Equations. Exact and Approximate Solutions of Boundary-Layer Equations
without and with Pressure Gradients. Boundary Layers with Heat/Mass Transfer.
Wakes and Jets. Friction Drag Calculation. Compressible Boundary-Layer Flow.
Shock Wave-Boundary Layer Interaction. Boundary Layer Control.

ASE321

Aircraft Systems and Components
Prerequisites: ASE309

Navigational Systems, Integrated Navigation System, Approach and Landing
Systems, Control Systems, Fuel Control System, Hydraulic Control System,
Electric Power System, Safety Systems: Approach Warning, Wind-Shear
Warning.
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Senior 2 LEVEL 400 COURSES
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Topics
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Cr.

Lec.

Tutorial

Lab.

Total

ASE400

Graduation Project (continued)

Prerequisite: Completed 140 Unit

The content of this course is variable and therefore it is repeatable for credit.
Students collaborate with faculty research mentors on an ongoing project in a faculty
member's laboratory or conduct independent research under the guidance of a
faculty member. This experience provides students with an inquiry based learning
opportunity and engages them as active learners in a research setting. Arrangements
must be made with a specific faculty member before registration.

ASE401

Flight Mechanics and Control

Prerequisite: ASE204

The analysis, characterization and determination of space trajectories from a
dynamical systems viewpoint. The general formulation and solution of the spacecraft
trajectory design and navigation problems. Computation of periodic orbits and their
stability. Estimation of model parameters from spacecraft tracking data (e.g., gravity
field estimation). Elements of precision modeling and precision orbit determination.

ASE402

Modeling and Simulation

Prerequisite: DPE301

Introduction to matrix operations using MATLAB/MAT_SAP - Modeling and analysis
of lumped physical systems - static and dynamic response of electrical, mechanical,
thermal and hydraulic elements, systems and transducers - Laplace transforms,
transfer functions, frequency response - mixed systems - use of state space and
matrix methods in systems modeling and analysis

MPE401

Design of Turbomachine

Prerequisite: DPE20y

Characteristics of Wind Energy Resources. Aerodynamics of Horizontal-Axis Wind
Turbines: Blade Element-Momentum Theory, Vortex-Wake Analysis. Aerodynamics
of High Speed Vertical-Axis Wind Turbines. Engineering Design of Wind Energy
Conversion Systems: Wind Generators, Wind Pumps.

HUMA401

Report Writing

Prerequisite: HUMOQ01

Basic definitions — Rules and methods for writing technical reports — Logic ideas and
principle consideration relevant for writing technical reports — Conditions required to
be satisfied for the one to be qualified and asked to write technical reports — Different
type of technical reports — Ways of strengthen the capability of writing technical
reports — Practical examples and various application.

ASE403

Nonlinear Systems and Control

Prerequisite: ASE314

Introduction to the analysis and design of nonlinear systems and nonlinear control
systems. Stability analysis using Liapunov, input-output and asymptotic methods.
Design of stabilizing controllers using a variety of methods: linearization, absolute
stability theory, vibrational control, sliding modes and feedback linearization.

ASE404

Analysis and Optimization of Airplane Performance

Prerequisite: ASE321

Review of Aerodynamic Foundations. Basic Flight Theory. Drag Equations. Climbing
Performance. Review of Power-Plant Characteristics. Take-off and Landing
Performance. Fuel Consumption, Range and Endurance. Turning Performance.
Vectored Thrust. Transonic and Supersonic Flight.

ASE405

Computational Aerodynamics

Prerequisite: ASE316

Computational methods used in Aerospace engineering, including time integration
techniques for ordinary differential equations, finite differences, finite volumes, finite
elements, and probabilistic methods. Emphasis is placed on analysis and
implementation of the underlying numerical methods. Computer programming in
Matlab or a similar language is required.

ASE406

Aeroelasticity

Prerequisite: ASE316

Introduction to aeroelasticity. Vibration and flutter of elastic bodies exposed to fluid
flow. Static divergence and flutter of airplane wings. Flutter of flat plates and thin
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walled cylinders at supersonic speeds. Oscillations of structures due to vortex
shedding.
. Hours
Code Topics Cr.|Lec.|Tutorial|Lab.|Total

Spacecraft Control
Prerequisite: ASE318
Formulation and solution of optimization problems for atmospheric flight vehicles and

ASE407 |space flight vehicles. Optimality criteria, constraints, vehicle dynamics. Flight and 3| 2 2 0|4
trajectory optimization as problems of nonlinear programming, calculus of variations,
and optimal control. Algorithms and software for solution of flight and trajectory
optimization problems.
Missile Control Systems
Prerequisite: ASE301

ASE408 |Transfer Functions for a Ballistic-type Missile, Control of Aerodynamic Missiles, Roll | 3| 2 2 0| 4
Stabilization, Rigid Missile Control System, Flexibility Effects, Command Guidance,
Bank-to-Turn Missile Guidance, Other Control Systems.
Flight Test Techniques Laboratory
Prerequisite: ASE320

ASE409 Theory and practice of obtaining flight-test data on performance and stability of 3|2 2 0l 4
airplanes from actual flight tests. Modern electronic flight test instrumentation,
collection of flight test data, calibration procedures for air data sensors, estimation of
stability derivatives from flight test data. Lectures and laboratory.
Design of Rocket Engine
Prerequisite: ASE301

ASEA410 |Analysis of liquid and solid propellant rocket power plants; propellant thermo 3] 2 2 0| 4
chemistry, heat transfer, system considerations. Low-thrust rockets, multi-stage
rockets, trajectories in powered flight, electric propulsion.
Graduation Project

ASE400 |Prerequisite: ASE400 311 2 215
Continuation of project activities started by ASE400.
Planning and Testing of Space vehicles
Prerequisites: ASE313

ASEA11 Mechanical testing: static — vibration — shock and acoustic tests, Environmental 211 2 1,4
Effect testing: Thermal cycle test - heat balance test
Guidance and Control
Prerequisites: ASE313
This concentration involves study and research in system theory, control theory,

ASE412 optimal control theory, time-delay observers, estimation theory, and stochastic 3 2 2 ol a
control theory, and the application of these theories to the navigation, guidance,
control, and flight mechanics of aerospace vehicles. Research is primarily analytical
and numerical in nature. Excellent computational and experimental facilities are
available for the study of various guidance and control applications.
Navigation Systems
Prerequisites: ASE313
Principles of avionics, navigation and guidance. Deterministic and stochastic linear

ASEA413 |perturbation theory. Position fixing and celestial navigation with redundant 211 2 0l 3
measurements. Recursive navigation and Kalman filtering. Pursuit guidance,
proportional navigation, ballistic guidance and velocity-to-be-gained guidance.
Hardware mechanization.
Data Analysis and System Identification
Prerequisites: DPE307, DPE308
Methods of data analysis and empirical modeling. Sensors and measurement

DPE401 concepts. Time and frequency data analysis; statistical and spectral concepts. Linear ol 1 1 2| a
regression and identifications of time-series models. Parameter estimation using
optimization. Basis-function expansions and non-linear time-series identification.
Eigen system realization and subspace identification. Non-linear state space
identification.
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ASEA414

Thermal Analysis of Spacecrafts

Prerequisites: ASE407

Power Sources - Energy Storage - Power Distribution — Power Regulation and
Control - Spacecraft Thermal Environment - Thermal Control Components - The
Thermal Design and Development Process — Thermal Control Challenges - Heat
Balance Estimation, Mass, Power, Telemetry Estimates

ASEA415

Missile and Projectile Aerodynamics

Prerequisites: ASE408

Missile Classifications and Configurations. Calculation of Aerodynamic
Characteristics of Missile Components using Slender Body Theory at Subsonic and
Supersonic Speeds. Effects of Aerodynamic Interference between Missile
Components. Total Drag Determination and Drag Reduction Techniques.
Aerodynamic-Heating Problems.

ASEA416

Spacecraft design and analysis

Prerequisites: ASE404

Introduction. Mission Definition and Purposes, Preliminarily Estimation for Mission
Requirement and Restriction. Mission Description and Evaluation. Requirement
Definition. Space Mission Engineering. Mission Operation. Restriction on Mission
Design. Space Mission Analysis and Design. Execution of Mission.

ASE417

Space Systems Engineering
Prerequisites: ASEy22

Introduction to the engineering design process for space systems: Includes a lecture
phase that covers mission planning — launch vehicle integration — propulsion, power
systems — communications — budgeting — reliability. Subsequently, students
experience the latest practices in space-systems engineering by forming into

mission-component teams and collectively designing a space mission. Effective team

and communication skills are emphasized. Report writing and presentations are
required throughout, culminating in the final report and public presentation.
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