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Preparatory Year - 1* Semester

MTHO001: Differential Calculus (2+2)
Functions - graphing of functions - combining functions - trigonometric functions -

limits and continuity - differentiation - applications of derivatives - inverse functions -
inverse trigonometric functions - indeterminate forms and L’Hopital's rule - infinite
series - power series - Taylor and Maclaurin expansions.

PHY001: Properties of Matter and Basics of Thermodynamics (4+2)
Physics and measurements - elastic properties of solids- universal gravitation and

motion of planets - fluid mechanics (statics and dynamics) - oscillatory motion - wave
motion - sound waves.

Temperature - heat and the first law of thermodynamics - the kinetic theory of gases -
heat engines - entropy and the second law of thermodynamics - Laboratory
experiments on the course topics.

MECO001: Statics (2+2)
Static of particles - forces in 3-dimensions - equivalent systems of forces - resultant of

a group of forces - moments of forces - moment of a couple - reduction of a system of
forces - wrench - equilibrium of rigid bodies - reactions at supports and connections -
centroids and centers of gravity - center of gravity for a system of particles and
composite bodies - moments of inertia and product of inertia for a system of particles
and composite bodies - parallel axis theorem - principal axes of moment of inertia.

GENO001: History of Engineering Sciences and Technology (2+0)
Definition of art - science and engineering technology — development of civilization

and their relationship with natural sciences and humanities — history of technology
and different branches of engineering — historical interrelation between science and
technology — relationship between engineering evolution and the social, economic and
civilizational development of the environment — examples of evolution of engineering
activities.

ENGO001: Engineering Chemistry (2+1)
Gaseous state - Thermo chemistry - Material and thermal balance in combustion

processes - Liquid state - Solutions - Electro-chemistry - Corrosion - Chemical
equilibrium - Ionic equilibrium - Water treatment - Air pollution - Selected chemical
industries (Cement — Oils and Lubricants — Polymers — Semiconductors).

GEN002: English Language (1+1)
Discovering personal opinion - composing essay and thesis statements - importance of

figurative language - typical English writing errors and pitfalls - effective reading
skills - organizing written material - skills for implementing transitions and enhancing
introductions - control of sentence and paragraph length - peer evaluation - final essay
revision.
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ENGO002: Engineering Drawing and Projection (1) (2+2)
Engineering drawing tools and their uses — Kinds of lines — Geometric construction —

Orthogonal projection on two perpendicular planes (Monge’s projection) — Projection
of a components (Front — Top — Side views) — Deduce the third projection from two
given views — Isometric view — Isometric views of a circle — Representation in a
Monge’s projection (Point —Straight line and a plane) — True length of a segment —
Auxiliary projection of a point and its application — Position problems.
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Preparatory Year - 2"! Semester

MTHO002: Integral Calculus, Linear Algebra and Analytic Geometry (4+4)
Anti-derivatives - indefinite integrals - exponential and logarithmic functions -
hyperbolic and inverse hyperbolic functions - techniques of integration - definite
integrals - improper integrals - applications of definite integrals - functions of several
variables - partial derivatives - applications for partial derivatives.

Matrix algebra - determinants - inverse of a matrix - row equivalence - elementary
matrices - solutions of linear systems of equations - parabola, ellipse and hyperbola -
eccentricity and conic sections - quadratic equations - solid geometry, line, plane,
quadratic surfaces.

PHYO002: Basics of Electro-magnetic Fields (3+2)
Electrostatics:Flectrostatic field - Gauss’ law - electrostatic potential - capacitance

and dielectrics.

Electric current and magnetic field:Current and resistance - direct current circuits -
magnetic fields - sources of magnetic field - Faraday’s law - Maxwell’s equations -
inductances - magnetic properties of matter - Laboratory experiments on the course
topics.

MEC002: Dynamics of Particles (2+2)
Kinematics of particles: Rectilinear motion of particles - position, velocity and

acceleration - uniform rectilinear motion - uniformly accelerated rectilinear motion -

curvilinear motion of particles - derivatives of vector functions - rectangular
components of velocity and acceleration - relative motion - tangential and normal
components of acceleration - motion of a particle in a circular path - velocity and
acceleration of a particle in polar coordinates.

Kinetics of particles:Newton’s second law - linear momentum of a particle -
equations of motion with applications in Cartesian coordinates - tangential and normal
directions - polar coordinates - free vibrations of particles - simple harmonic motion -
energy and momentum methods - principle of work and energy - applications -
potential energy - conservation of energy - principle of impulse and momentum -
impact.

ENGO003: Computers for Engineers (1+2)
Basic concepts of data representation, storage - processing and reasoning -

introduction to computer logic - programming techniques and development of
automated applications - introduction to different technologies of computer interfaces
- Hands on using mimic examples and a general - purpose software package.

ENGO004:Fundamentals of Manufacturing Processes (1+2)
Production cycle — Introduction to industrial engineering — Engineering material —

Characteristics and properties of materials — Metal forming processes: Casting,
Forging, Rolling, Drawing and Extrusion — Joining processes: Riveting, Welding —
Machining processes: Manual cutting, Mechanical turning, Shaping, Drilling, Milling

'
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and Grinding — Measuring processes: Length and Angle measurements — Engineering
standard.

ENGO005: Engineering Drawing and Projection (2) (2+1)
Steel sections (Angel, Plates, T sec, U sec, ....etc.) and their dimension - plane section

— Steel columns and their connecting pipes and their plane section — Machine parts
and their Plane sections (Half, Full, Stepped and aligned) — Dimensioning.

Metric problems — Representation of poly hydra — Development of surfaces (Pyramid-
Prism ...etc.)- Representation of a Circle, Cone and Cylinder.
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Civil Engineering Department
1% Year — 1* Semester

MTH 101: Calculus IIT & Linear Algebra(2+2)

Double integrals - double integrals in polar coordinates - triple integrals - triple
integrals in spherical and cylindrical coordinates - applications of double and triple
integrals - line and surface integrals - vector analysis - gradient of a scalar function -
divergence of a vector - curl of a vector - divergence and Stokes’ theorems - some
vector identities - LU-factorization - vector spaces least square - inner product spaces

- eigenvalues and eigenvectors - diagonalization of matrices - functions of matrices.

PHY 102: Oscillations, Optics & Applied Physics (2+2)

Oscillations and Waves: Simple harmonic motion — damped oscillations — forced
oscillations — phenomenon of resonance - wave motion — wave equation —
superposition of waves — properties of waves — sound waves.

Physical Optics: Nature of light waves — laws of reflection and refraction — total
internal reflection — interference of light — diffraction of light waves — polarization of
light waves — photo-elasticity.

Topics in Applied Physics: To be specified by the academic department.

MEC 103: Dynamics of Rigid Bodies (2+2)

Planar kinematics of rigid bodies- center of mass- moment of inertia - planar kinetics
of rigid body: linear and angular equations — application of the equations of motion of
rigid body, translation, rotation about a fixed axis, and general plane motion -
Principle of Work and Kinetic Energy- Conservation of Mechanical Energy- Principle
of Impulse and Momentum — Introduction to Vibrations.

CIV 101: Structural Analysis and Mechanics 1 (2+2)

Introduction for statics, types of structures, loads and supports — Types of reactions-
determinate and indeterminate structures — calculating reactions for different types of
structures (beams- frames —trusses —arches) — introduction for equilibrium and
stability — determining the state of stability or equilibrium of structures — internal
forces and analysis of statically determinate 2D beams and cantilever-beams - internal

forces and analysis of statically determinate 2D frames and arched frames - internal
forces and analysis of statically determinate 2D trusses - internal forces and analysis
of statically determinate 2D arches.

CIV 102: Engineering Geology (2+1)

Definition of minerals and rocks - engineering classification of minerals and rocks -
engineering properties of rocks — definition of rock structures — faults, folds, cracks
and joints - engineering implications of the rock structures - Geological survey:
Principles of fluid tests - geological constrains of surface structures — fluids of dams -
natural reservoirs - cliffs - tunnels and underground structures - geological maps to
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determine rocks curves and rock compositions - Experimental Study of the rock types
and study their properties.

CIV 103: Civil Drawing (0+4)
(Steel Structures: compound sections — beam connections - columns cross sections —

between beams to columns connections — built-up section for beams — rolled section -
trusses and Bridges) — (Irrigation structures: canals and drains - slopes - Retaining
Walls - culverts - Bridges - regulators — weirs — aqueducts — siphons) - Concrete
structures: (slabs - beams - cantilevers - Columns - footings - drawing using computer
program).

GEN 117: Communications & Presentation Skills(2+0)

Concept and nature of communication - Communication Models - Formal and
informal communications - Interpersonal and managerial communications - Body
language - Written communication (reports - and memos) - Ten commandments of

effective communication - Good listing - Elements of effective presentation model -
Preparation of good presentation - Carrying out presentation - Discussion and dealing
with objections - Evaluating presentation performance.
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Civil Engineering Department
1* Year — 2" Semester

MTH 102: Differential Equations (2+2)
First-order differential equations - separable, exact, linear, homogeneous and
Bernoulli equations - modeling with first order differential equations - higher-order

differential equations - method of undetermined coefficients - variation of parameters
- modeling with higher order differential equations; series solutions - Laplace
transform - properties and applications - shifting theorems - convolution theorem -
solutions of differential equations using Laplace transform - Fourier series - Fourier
transform.

CIV 104: Structural Analysis and Mechanics 2 (2+2)
The geometric properties of areas (area — first moment of area — second moment of

area —moment and product of inertia — centroid — radius of gyration — principal
moments of inertia) Mohr’s Circle - internal forces in statically determinate 3-D
cantilevers — introduction for stresses — Different types of stresses - normal stresses
and normal stress distribution along cross sections- - moving loads on statistically
determinate 2D beams.

CIV 105: Material Engineering (3+1)

Introduction: Engineering Materials - standardization - Standards - Coded - the concept of
total quality - technical inspection and quality control - the principles of materials science -
architecture interior - Defects - Data eccentric - Concrete Technology : Materials for

reinforced concrete " aggregates - cement - mixing water - additions - reinforcing steel -
concrete industry guidance supervise implementation - mechanics of Materials
Engineering : loads - stress - formations - emotions - constants flexible - equal formations -
cases standards of collapse - the mechanical properties of machines - test - strain gauges -
the behavior of materials under the influence of loads static " tension — compression -
bending - shear - torsion - construction materials and products traditional and non-
traditional variety - laboratory tests to clarify the experimental subjects mentioned

C1V 106: Electrical and Mechanical Engineering (2+2)
Electrical Engineering: Elements and quantities in electrical circuits (R, L, C, I and V) -
electrical circuits with DC and AC - resistive circuits simplifications (Star/Delta) -

electrical circuits with three-phase - electrical power distribution - electric motors and their
applications in civil engineering - electric adapters and applications - electronic circuits
and applications in civil engineering - Electrical connections for Buildings - Modern
electronic connections - Electricity pylons - connections resist fire .

Mechanical Engineering: Basis design of the equipment used in civil engineering
"excavation - earth moving and soil compaction - concrete industry - asphalt industry" -
lifting equipment — pile drilling equipment — pumping equipments: performance and
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control - transferring and handling material —-maintenance tools and techniques - Lifts
construction - construction of central air conditioning - Equipment for fire sprinklers
resistance - vibrations and machinery foundations.

CIV 107: Plane Surveying (3+2)
Classification of surveying sciences - units of measurements and errors - longitudinal

measurements and their correction - area by longitudinal measurements — measure of
electronic distance - grid leveling — contour lines - angular measurements in inches -
space and the division of land - angular measurements by Teodolit- integrated stations
systems - Teodolit traverses - Tachometric Area - area and land divisions -
topographic survey — maps drawing - volumes and lands leveling - signing of
engineering works.

MTH 202: Probability and Statistics (2+2)
Probability axioms - probability laws - conditional probability - random variables -
discrete and continuous distributions - joint distribution; computer simulation -

sampling - measures of location and variability - parameter estimation - testing of
hypothesis - Random processes.
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Civil Engineering Department
2"! Year — 1* Semester

MTH 201: Numerical Analysis (2+2)

Basic concepts of floating- point arithmetic - conditioning of a problem - numerical
stability of an algorithm - linear systems - direct methods (Gauss elimination; LU
factorization, Choleski) - iterative methods (Jacobi —Gauss- Seidle — SOR) -
approximation of functions - polynomials and piecewise polynomial interpolation,
splines, discrete least squares - nonlinear equations - Newton's method and its discrete
variants - fixed point iteration - numerical integration - Newton- Cotes formulas -
Gaussian quadrature rules - composite rules - initial value problems for ordinary
differential equation - one-step methods (Runge-Kutta methods) and multistep
(Adams) methods - Stiff problems.

CIV 201: Structural Analysis and Mechanics 3 (2+2)
Influence lines for statically determinate beams and trusses — direct shear stresses and

bending shear stresses — introduction to torsion — determination of the principal
stresses — Mohr’s circle for stresses — principle of virtual work and application to
calculate deflections — Maxwell reciprocal theorem of deformations.

CIV 202: Concrete Technology (3+1)

Concrete Technology: Design mixtures - properties of fresh and hardened concrete -
changes posteriori - concrete industry in climatic conditions standard - carrying
concrete conditions hostile surroundings - types of annotations and processed - Fire
resistance - restoration materials - special types of concrete - resistance and the
behavior of materials under the influence of dynamic loads and frequent heat high
crawl - technical Inspection and quality Control : technical reports - statistical
methods - Tests Site — destructive and non-destructive testing - codes and
specifications - laboratory tests to clarify the experimental subjects mentioned

CIV 203: Fluid Mechanics 1 (2+2)
Definitions and fluids properties (pressure, density, specific weight, viscosity, surface
tension) - Fluid statics (pressure, pressure measurement, pressure variation vertically,

pressure forces on plane and curved surfaces) - Displacement and equilibrium of
floating bodies — Fluids subjected to linear acceleration and forced vortex (rigid body
motion) - Fluid kinematics (continuity equation).

CIV 204: Geodesy and Photography (3+3)

Geodesy : Introduction to Geodesy - shape of the Earth - coordinate systems -
accounts on the surface of Alalpsoad- accounts on the surface of the ball - grid
geodesic - the modus operandi of interconnection networks geodesic - networks
trigonometric - Towers monitoring and reference - monitoring is centered -
requirements and durability of shapes - Introduction GIS and earth - geodetic budget -

14
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the budget minute - the probability distribution for monitoring errors - meteorological
measurements and weights - less than the sum of squares method - using a set of
Meteorology arrays - Introduction to space using satellite signals - Introduction to
Astronomy

Photogrammetry: Introduction - Air cameras - vertical images - images oblique -
Calendar - vertical images - measurements and corrections coordinates of images -
Planning Aviation - Holographic sight - the theory of guidance - digital
photogrammetry

CIV 205: Engineering Economics and Legislation (2+1)

Principles of Economics - the theory of supply and demand and equilibrium prices
Volume cost profit relationship — Time value of money and interest rates-Cash flow -
the foundations of economic evaluation of engineering projects — Construction laws-
contracts and contracting laws and practices and Tenders —Introduction to FIDIC-
legal relations in the field of construction engineering- the laws and rules of litigation
in disputes - Professional Responsibility — Compensation
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Civil Engineering Department
2" Year — 2"'Semester

CIV 206: Structural Analysis and Mechanics4 (2+2)

Deflections in beams by integration — conjugate beam method for deflection —
Castigliano’s theorem as applied to beams — 3 moments equation in statically
indeterminate beams- consistent deformations method in statically indeterminate
structures — stresses in composite beams - introduction to instability and buckling.

CIV 207: Fluid Mechanics 2 (2+2)
Laws of energy conservation in steady state flow: Bernoulli equation and its

applications — Fluid measurements - Momentum and forces acting on the fluid flow
and their applications — steady state flow in pressurized conduits - laminar and
turbulent flows — Major and secondary losses - hydraulic analysis of piping systems.

CIV 208: Buildings (2+2)

Types of construction: structural - walls carrier - building stone and brick, wood and
concrete and iron - architectural components for buildings: Contracts - thresholds -
Design stairs ways Insulation: humidity - the heat - Audio - smoke fire construction

materials and finishes: flooring types - white - paint - electrical installation and health
- graphics integrated operational

CIV 209: Construction Management (2+2)

Construction projects characteristics- Planning and scheduling for construction
operations using critical path method (CPM) and Program and Evaluation Review
Technique (PERT) - Concepts of networking techniques and network computations -
resource allocation and leveling (case of limited and unlimited resources) -Estimating
direct and indirect cost and cash flow analysis- schedule compression (time/cost
tradeoffs) -Time and cost control and Schedule update- contracts

C1V 210: Irrigation and Drainage Engineering (3 + 2)
Introduction to irrigation and drainage: definition - irrigation cycle - drainage cycle -

irrigation water resources - irrigation and drainage systems - Types of irrigation
structures.Soil, water and plant Relationship: definition of soil - properties of natural
soil - water flow in soil - methods to estimate soil moisture - assessment of plant
requirements of irrigation water — assessment of irrigation efficiency and irrigation
systems.Design of canals and drains networks: irrigation rotational systems in Egypt —
planning of canals and drains - estimate of water requirements /rations - design of
canals and drains sections - design of synoptic diagrams (longitudinal sections) of
canals and drains - design of canal intake pipe — design of pipe intakes — lining of
water canals - ground water - surface drainage - subsurface drainage.



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

CIV 211: Reinforced Concretel (2+2)

Design methods and codes - structural systems - distribution of loads - design in
limits: sections subjected to bending moments, sections exposed to shear forces and
twisting - detailing of reinforcement beams - deflection limits.




p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

Civil Engineering Department
3" Year — 1¥Semester

CIV 301: Structural Analysis and Mechanics 5 (2+2)

Moment distribution method in statically indeterminate structures under loads,
temperature, support settlement - Column analogy method for the determination of
distribution and carry-over factors in non-prismatic members - Slope deflection
equations for the analysis of statically indeterminate structures — Deflection of
indeterminate structures - Introduction to structural analysis by matrix approach,
force method and flexibility matrix.

CIV 302: Soil Mechanics 1 (2+1)

Introduction: (Definition of soil — Definition of soil mechanics — Applications of soil
mechanics theories - Geotechnical Engineering Historical Perspective)

Phase Diagram: (Void ratio — Porosity — Water content — degree of saturation — bulk
unit weight — dry unit weight — Saturated unit weight — specific gravity for solid
particles). Soil classification: (sieve analysis — Hydrometer analysis — Relative
density — Plasticity of soil — Atterberg’s Limits — Soil activity)Soil Compaction:
(Benefits of compaction - Earthwork applications - Factors affecting compaction -
Compaction curve - Laboratory compaction tests - Field compaction equipment -
Field tests for quality control of compaction)>Soil Permeability: (Darcy’s theory -
Factors affect Coefficient of Permeability - seepage and discharge velocities -
constant head test - Falling head test — flow in multi-layer soils). Effective stresses:
(effective stress concept - vertical normal stresses due to overburden - Effect of
groundwater level changes - capillary effects in soils). Soil stresses: (Elastic Theory
for Stresses — stress due to point load, Line Load, rectangular area carrying uniform
pressure - Newmark’s influence chart for vertical stress - approximate stress
distribution method)

CIV 303: Reinforced Concrete2 (2+2)
Design and detailing of reinforcement: solid slab, hollow block slab, paneled flat slab,
stairs, design of sections subject to axial forces.

CIV 304: Steel Structures 1 (2+1)

Introduction to Steel Structures — Advantages of Steel Structures - Loads on Steel
Trusses — Wind Loads - Design Straining Actions — Tension Members — Compression
Members — Tension/Compression members — Built up column - Wind Bracing —

Design of sections under bending moment (beams) — Design of purling — Design of
CTG.

CIV 305: Design of Irrigation Works1 (2+2)

Types of irrigation works and their use - Design Methods: Usages and Investigations
- design fundamentals — design constraints - preliminary design concept - design of
pipes used in irrigation - operation and maintenance of canal networks.
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Design of canal escapes: intermediate escapes and tail escapes.

Design of culverts: pipes and box sections - hydraulic impact on waterways - earth
load above culverts and load distribution.

Design of syphones and aqueducts: - steel and reinforced concrete — energy losses -
entrance and exit walls (curved-wrapped, straight, wing, and retaining walls) - design
techniques and characteristics.

Design of short span bridges and their hydraulic considerations.

Lining of canals: - technical and economical feasibility.

Design of Sprinkler irrigation systems and drip irrigation systems: - planning — design
- operation.

CIV 306: Water Supply Engineering (2+2)

Definitions - Required studies for estimating water uses - Population prediction -
Rates of water consumption - Water sources - Water collection ( Intakes ,Intake
conduit , Low lift pumping station ) - Design of water purification plant (Mixing
tanks - Flocculation - Sedimentation - Filtration - Disinfecting - Clear water tanks) -
Water distribution networks (Panning - Hydraulic designing - Accessories - Elevated
tanks) - removal of water hardness - Iron and Manganize removal.
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Civil Engineering Department
3" Year — 2"! Semester

CIV 307: Structural Analysis and Mechanics 6 (2+2)

Force and Displacement methods for structural analysis of indeterminate structures -
effects of displacement at joints - environmental effects - linear temperature - non-
linear temperature variation — shrinkage - creep and pre-stressing effects.
Condensation of stiffness matrix - Structural symmetry: Analysis of symmetrical
structures by force and displacement methods - symmetrical structures subjected to

symmetrical and non-symmetrical loadings - cyclic symmetry, stiffness matrix of
members with variable section or with curved axis.

CIV 308: Soil Mechanics 2 (2+1)

Analysis of soil settlement: (Introduction - types of settlement - Immediate
Settlement). Consolidation of soil: (Behavior of soil under one dimensional loading -
Pre-consolidation pressure - Normally consolidated soils - Over-consolidated soils -
Oedometer test - Estimation of the preconsolidation pressure — Estimation of
settlement - Terzaghi's theory of consolidation — methods for determination of
Coefficient of Consolidation).Soil Shear strength: (Introduction - Mohr circles -

Coulomb equation -Drained and undrained shear strength parameters - Direct shear
Test - Triaxial test — Unconfined compression test).Lateral earth pressure:
(Introduction — At Rest Earth Pressure - Active and Passive Earth Pressures -
Rankine’s theory - coulomb method - Estimation of earth pressure forces - effect of
pore water pressures — earth pressure for non-uniform soil conditions — Culmann's
method — Trial Wedge method). Soil bearing Capacity: (Introduction - Forms of
bearing capacity failure - Terzaghi’s analysis — Ultimate bearing capacity — Allowable
bearing capacity - Effect of groundwater on bearing capacity - In situ testing for
ultimate bearing capacity)

CIV 309: Reinforced Concrete 3 (2+2)

Design of sections subjected to eccentric, design and details of RC concrete columns,
statically systems for long span reinforced concrete structures - design and
reinforcement details of RC frames, supports, RC footings, working design method.

CIV 310: Steel Structures 2 (2+2)

Loading on Steel Frames — Crane Loads - Design Straining Actions — Design of
sections under normal force and bending moment (Beam Column) — Ordinary Bolts —
High strength Bolts — Bolted Connections — Welding — Welded Connections — Truss
Connection — Beam to Beam/Column Simple Connection — Beam To Beam/Column
Rigid Connection — Truss To Column Connection - Hinged Base — Fixed Base.

CIV 311: Hydraulics (2+1)
Open channels flow: uniform flow - design of open channel cross-sections.
Rapidly varied flow: Hydraulic jump —flow over weirs.

V.0



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

Gradually varied flow: water profile and its calculations.

Movable bed channels: characteristics of sediments —start of bed motion - roughness
of waterways — sediment discharge — Design of canals.

Pumps: Introduction — specific speed - abrasion due to pressure forces

Water power generation and turbines projects — dimensional analysis of hydraulic
models.

CIV 312: Transportation Planning and Traffic Engineering (2+2)

Transportation Planning: Introduction to transportation engineering and
transportation planning - Basic concepts and definitions - Transportation Systems,
Organizations, and Management - Transportation System Development - Elements of
transportation planning scheme - Interacting of Supply and Demand - Transportation
Modes, Planning, and Matrices - Transportation Modeling (Trip Generation, Trip
Distribution, Modal Split, and Trip Assignment) - Introduction to Traffic Impact
Analysis - Principles of assessment and evaluation of transportation alternatives using
both economical and effectiveness approaches - Organization of emergency traffic
programs

Traffic Engineering: Introduction to traffic engineering - Definitions of traffic
elements (vehicles, drivers, and roads) - Traffic data analysis & operations (volume,
speed, time delays, accidents and waiting) - Traffic Flow Theory

Road capacity and Level of Service - Traffic control systems: markings, signs, and
traffic signals - Street lighting - Fundamental of Traffic Signal types, Design and
timing - Intersections Characteristics - Traffic Control Devices at Intersections
Traffic network simulation models - Introduction to ITS
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Civil Engineering Department
3" YearElective Courses
(Structural Engineering courses)

CIV 313: Inspection and Maintenance of Structures (2+1)

Introduction — Causes of deterioration — Repair Methods and Techniques — Repair
Materials — Inspections - Repair and Strengthening of R.C. elements — Inspection and
Repair of Walls — Applications.

CIV 314: Special Reinforced Concrete Structuresl (2+1)
Pre-stressed R.C. Elements — Design of reinforced walls - Pile Caps — High Rise
Buildings.

CIV 315: Structural Analysis by Computer (2+1)
Structural Analysis Computer Applications - Structural Analysis Methods - Stiffness
Method - FEM - Applications.

CIV 316: Structural Dynamics (2+1)

Single Degree of Freedom. Un-damped Free Vibration - Damped Free Vibration —
Response to Harmonic Force — Multi-Degree of Freedom — Fourier Method — Shear
Building Structures — Multi-story Shear Buildings — Free Vibration of Shear Building
— Response of forced shear building — Damped vibration of shear building.

C1V 317: Design of Structures Resisting Earthquakes (2+1)

Earthquakes- Earthquake waves — Grade of Earthquake — Design Methods: Equivalent
Static Load — Load Distribution — Torsional Moment Effects — Story Drift — Response
Spectrum Analysis — Time History Analysis — Code Requirements.

CIV 318: Civil Engineering Systems (2+1)

Introduction — Linear programming (LP) definition and characteristics- Linear
programming model formulation- Graphical solution- Solving LP using Simplex
method (part 1)- Solving LP using Simplex method (part 2)- Sensitivity analysis -The
transportation problem- The assignment problem- Applications in construction
industry.
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Civil Engineering Department
3" YearElective Courses
(Public Works Courses)

CIV 319: Quality and Chemistry of Water (2+1)

Hydrologic cycle of water —Introduction to chemistry- Water chemistry — Standers
of water supply for different uses — Quality of surface water— Quality of
ground water — Types and sources of water pollution chemistry — Chousing ,
collection testing and analyzing of water samples — Evaluation of water
quality(chemically and physically) — Management and controlling of water quality
— Application on Nile river

CI1V 320: Plumbing Engineering (2+1)

Definition of plumbing system — Water consumption studies — Sanitary rooms in
building — Sanitary equipment and its collection — Water supply systems in
buildings — Design of water pipes — Types and specifications of pipes for
sanitary equipment — Supply of cold and hot water in buildings — Sewage in
isolated areas - Dry wastes and its disposal .

CIV 321: Solid Wastes (2+1)

Sources of solid wastes — Classifications of solid wastes — Negative effects of solid
wastes on environments and public health — Sold wastes collection - solid wastes
disposal — Recycling and uses of solid wastes.
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Civil Engineering Department
3" YearElective Courses
(Irrigation and Hydraulics Courses)

CIV 322: Groundwater Hvdrology (2+1)

Types of aquifers - confined and unconfined aquifers - ground moisture and
groundwater - fundamentals of groundwater flow - Groundwater flow in different
regions — hydraulics of wells for steady and unsteady states - overlapping wells -
design of wells - different tests and measurements of wells - methods of drilling -
groundwater reservoirs in Egypt - salt water intrusion of at coastal zones.

CIV 323: Surface Water Hydrology (2+1)

Introduction to water balance and hydrologic cycles — meteorological readings —
analysis of rainfall records — infiltration — evaporation and evapotranspiration —
surface runoff — hydrograph analysis — flood routing — hydrological forecasts — peak
discharge estimations: rational method and SCS method.

CIV 324: Water Measurements Methods (2+1)

Methods of measuring humidity, temperature and intensity of precipitation - methods
for measuring flow rate and velocities - methods of measuring water depth in wells,
streams and lakes - methods of flow measurement in small streams and rivers —
measurement of flow in pipes and electromagnetic methods.

CIV 325: Irrigation and Drainage Systems (2+1)

Different field irrigation systems and their characteristics and the basis of selection
between them - optimal design of pressurized pipelines - efficiency of irrigation
systems - control of irrigation systems - importance of agriculture drainage - drainage
requirements - field research and laboratory experiments - design basics of tiled
drainage networks - Methods of Construction and Maintenance.
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Civil Engineering Department
4™ Year - 1" Semester

CIV 401: Reinforced Concrete 4 (2+2)

Design and Details of reinforcement: Arches, Beams, Frames, Deep beams —
Resistance to Earthquake and Wind Loads — Fracture Limits — R.C. tanks - Principals
of Pre-stressed Concrete

C1V 402: Foundation Design 1 (2+2)
Design of shallow foundation: (Isolated footings — Combined footings — Strap footing
— Eccentric footing) - Deep foundations and piles: (types of deep foundation — single

pile capacity — Dynamic analysis — Pile load test) - Site Investigation: (Types of
boring — Types of samplers — field tests)

CIV 403:Introduction to the Finite Element Method (2+2)

Basic equations of the theory of elasticity — concept of discretization — local and
global axes — principle of minimum potential energy — space truss element stiffness
matrix — planar frame element stiffness matrix — vectorial assembling of the
structural stiffness matrix — assumed displacement function — plane stress finite
element — components of finite element programs — applications.

CIV 404: Industrial Training (1+2)

Industrial training shall take place in one of the fields of Civil Engineering, according
to the regulations of industrial training

CIV 405: Higshway and Airport Engineering (3+1)

Geometric Design of Highways: Introduction to highway engineering - Highways
networks functional classification - Design control and criteria - Sight distances
(stopping, passing and decision Sight Distances) - Horizontal alignment (types of
horizontal curves, design elements, setting out of horizontal curves, balance, super-
elevation and edge profile, sight distance on horizontal curves) - Vertical alignment
(types of vertical curves, design elements, design of vertical curves, elevations) -
Cross sections elements - At-grade Intersections (types, design elements, design of
intersections, sight distance on intersections) - Interchanges and grade separation -
Introduction to engineering planning of Airports.

Structural Design of Highways: Introduction to structural design - Subgrade Soil
(Definition, Performance, and Classification) - Soil compaction, Soil physical
properties, Primary Quality Control Tests (CBR) - Mineral Aggregates (Sub-base and
Base Courses) - Physical Properties and Aggregates Blending - Bituminous Materials
- Hot Mix Asphalt (Analysis and Design: Marshall Test) - Fundamental Stress-Strain
Analysis of Flexible Pavements - Traffic loading and volumes (ESAL) - Design of
Flexible Pavements (AASHTO 1993 and introduction to AASHTO 2002: M-E design
system). Introduction to design of rigid pavements.

K
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CVL 406: Design of Hydraulic Structures2 (2+1)

Control structures: weirs - regulators - barrages — seepage under hydraulic structures
- piping - water pressure — scour — design of stilling basins — design of weirs and
spillways of dams: Fayoum type weirs - standing wave weirs - Ogee weirs
Barrages: hydraulic and structural designs — piers and aprons design.

Dams: types - purposes - annual and multiyear storage - design and operation of
reservoirs - Concrete dams - Analysis of earthquakes forces using the quasi-static
method - Major projects on the Nile River.
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Civil Engineering Department
4™ Year - 2" Semester

CIV 407:Waste Water Engineering (2+2)

Wastewater sources and its specification — Wastewater discharges — Systems of
wastewater sewer - Hydraulic design of wastewater sewer - Accessories of waste
water sewers — Lift pumping stations — Wastewater treatment (Screens — Grit
chambers — Primary settling tanks — Trickling filters — Activated sludge tanks-
Final settling tanks) — Self-purification of water channels — Oxidation bonds.

CIV 408: Foundation Design (2) (2+2)

Retaining walls: (Gravity retaining wall — Cantilever retaining wall — Counterfort and
buttressed retaining wall) - Sheet pile: (Cantilever sheet pile — Free anchored sheet
pile - Fixed anchored sheet pile — Braced cut) - Slope stability: (Over all stability
method - Swedish method — Taylor's charts) - Choice type of foundation.

CIV 409: Steel Bridges (2+2)

Properties of steel construction, Loads and specifications requirements, Steps of
Design. Steel Bridges: Design Inputs, Construction Details, Design Examples,
Construction and Installation.

C1V 410: Quantities and Specifications (2+1)

Tender forms and writing specifications- Elements of writing specifications-
Quantities determining science — Analysis of different items- elements of price-
Schedule unit price for different items- Quantity surveying for different projects and
use bill of quantities -Specifications and quantities for excavation, replacement,
filling, concrete, bricks, and insulation- Specifications and quantities for plastering,
painting, and tiling- Specifications and quantities for carpenter and joinery, sanitary,
and electrical works- Specifications and quantities for different civil works such as
highways, irrigation structures, wastewater lift stations, etc.

Cl1V 499: Graduation Project (1+3)

The faculty members in each discipline shall identify subjects of graduation projects
under supervision of Professor of each discipline according to the projects proposed
and approved by the department Council.
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Civil Engineering Department
4™ YearElective Courses
(Structural Engineering Courses)

ClIV 411: Analysis and Design of Concrete Bridges (2+1)

Introduction (specifications - Classification - Installation), loads (live load - wind -
braking forces - centrifugal forces - falling pivot points - the effect of heat - deflation -
soil pressure), design considerations (stress - design by working stress - marginal
design - use of pre-stress), Types of bridges (T-beams - hollow beams box -
continuous beams - pillars and joints)

C1V 412: Special Reinforced Concrete Structures2 (2+1)
Pre-stressed R.C. Concrete - Composite sections, shear walls - concrete prefabricated,

deflections, twisting, deep beams.

C1V 413: Design of Structures Using Computers (2+1)

Introduction to structural analysis using matrix approach, structural analysis methods
using computer software, using software in analysis of structural and related facilities,
design of concrete structural elements using software, design of steel structural
elements using software.

CIV 414: Pre-stressed Reinforced Concrete (2+1)
Pre-stressed Concrete materials - Methods of implementation of the pre-stress -

section analysis and design - shear, bending and loading - partial pre-stress and
continuous beams - circular pre-stress.

C1V 415: Analysis and Design of Steel Structures Plastically (2+1)

Basic considerations in design - elements subjected to bending - plastic joint -
remaining stresses - distribution of plastic joints - Theories of upper and lower limits -
forms of collapse - Method of virtual work - integration of forms of collapse -
distribution of moments plastically - effect of shear - buckling topical and macro -
columns and joints.

CIV 416: Advanced Analysis for Structures (2+1)
Using force and displacement methods to resolve environmental, non-linear

temperature variation, shrinkage, creep and pre-stressing effects. Condensation of
stiffness matrix - direction cosines of element local axes - transformation matrices -
element local and global stiffness matrices. Band width - solution of banded equations
- Structural symmetry: symmetrical structures subjected to symmetrical and non-
symmetrical loadings - cyclic symmetry - stiffness matrix of members with variable
section or with curved axis

CIV 417: Risk Management in Construction (2+1)
Roots of uncertainty in construction projects - need for risk management - steps for

managing project risks - risk identification - risk assessment and analysis - qualitative

WY
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and quantitative approaches - risk mitigation and transfer strategies- risk sharing - risk
control during project execution - organizing for risk management - role of risk
manager - risk-based decision making - risk considerations for various project
participants.
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Civil Engineering Department
4™ YearElective Courses
(Public works courses)

Cl1V 418 Environmental Engineering (2+1)

Definitions : Environment — Environmental stabilization — Pollution — Fields of
environmental engineering — Studies of environmental pollution — Water pollution
— Air pollution — Soil pollution — Types of other pollution —Impurities and
microorganisms casing ills — Pollution by wastewater — Effects of water projects
on surrounded environment and public health — Lows for wastewater disposal —
Effects of some industrial wastes on environment and engineering systems for
protection environment from pollution .

CIV 419: Construction of Water and Wastewater Infrastructure (2+1)

Construction of drinking water pipe networks — Longitudinal sections for pipe
networks lines — Types of drinking water pipes — Accessories required for
drinking water pipe networks — Construction of wastewater sewer — wastewater
sewer systems — Methods for construction wastewater sewer — Accessories
required for wastewater sewer — Longitudinal sections for wastewater sewer.

CIV 420: Sanitary Microbiology (2+1)

Introduction of microbiology for Engineers — Types and shapes of microorganisms in
water — Classification of microorganisms due to environmental conditions — Bactirea
and its importance in sewage treatment — Biological pollution - Biological analysis of
water.

CIV 421: Highway and Traffic Engineering (2+1)

Advanced study in geometric and structural design of highways - The behavior and
characteristics of the materials used in the construction of roads - Design of hot mix
asphalt (Marshall, Superpave) - Using and hands-on training of computer software in
the design of flexible pavement - Road construction equipments - Advanced topics in
traffic engineering - Using and hands-on training of computer programs in traffic
Engineering - Introduction to road maintenance and management - Highway
economics - Design of interchanges - Signs, signals, and markings.

CIV 422 Pavement Maintenance Management Systems (2+1)

Introduction to pavement management systems - Basics of management systems -
Levels and functions of management systems - Methods of data collection - Types of
collected data - Importance of databases - Databases interpretation - Evaluation of the
current condition of pavement surfaces (distress evaluation, structral evaluation,
roughness evaluation, and safety evaluation) - Different equipments for pavement
evaluation - Identify maintenance needs (current and future) - Types and policies of
maintenance activities - Maintenance decisions - Economic evaluation and budget
constraints - Identify maintenance priorities (worst-first scheme and optimization) -
Examples for pavement maintenance management systems and software.

VYo



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

CIV 423: Railway Engineering (2+1)

Study of different types of resistances against the train - The relationship between the
traction force of the locomotive and the resistances - Calculations steps to train travel
time using charts - Study the relationship between traction and excessive speed -
Design elements of for railways - Vertical and horizontal alignment (transition curves
and superelevation) - Calculation of stresses generated in the bars and coarse material
- Design of the various parts of the components of rail - Study of branching and
intersections of different rail lines and how to calculate the engineering dimensions -
Different types of passenger terminals, cargo, backyard sorting, stacking, backyard
packaging locomotives, and important elements of planning - Different types of
signals used in railway to secure the movement on the through lines and stations.

C1V 424: Soil Improvement (2+1)

Problematic soils: (Soft clay — Swelling soil — Collapsible soils) - Soil Dewatering:
(deep well system — Well point system) - Soil Reinforcement: (metallic soil
reinforcement — geo-grid soil reinforcement) - Soil improvement techniques:
(Preloading - deep compaction — grouting — chemical additives).
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Civil Engineering Department
4™ YearElective Courses
(Irrigation and Hydraulics courses)

CIV 425: Port and Coastal Engineering (2+1)

Introduction: Wind and waves: statistical analysis and presentation of data -
Prediction of design values - statistical distribution of waves — prediction of waves
using wind data. Linear wave theory: Wave profile and properties- orbital motion-
wave transformation — shoaling — refraction — reflection — diffraction. Sea level
changes: Tides — wind effect - wave effect- long term sea level rise. Coastal currents
— sediment transport — shoreline changes. Port planning: Main ports in Egypt - Site
selection - port elements- planning. Design of breakwaters: Rubble mound - vertical
type - mixed type. Design of berths: Ship types and classes - types of berths - ship
forces due to mooring and berthing - bollards and fenders.

C1V 426: Design of Modern Irrigation Systems (2+1)

Sprinkler irrigation: (types - methods of design - operation - maintenance —
applications) - Drip Irrigation: (types - methods of design - operation - filtration,
fertilizing and maintenance — applications).

CIV 427: Water Resource Engineering (2+1)

Descriptive Hydrology - quantitative Hydrology - concepts of probability in planning
- water law - reservoirs - dams and control works - engineering economy in water
resources planning - water supply systems — hydroelectric power - floods - protection
works - planning for the development of water resources.

CIV 428: Numerical Analysis and Programming in Water Engineering (2+1)
Introduction - use of computer models to solve algebraic and closed form equations in
the field of water engineering - solution of ordinary and partial differential equations
— solution of some engineering applications using IRRCAD or WATERCAD.

CIV 429: Design of Dams (2+1)

Hydrological studies related to dams: cost and profit studies and dams project funds —
design considerations from geological and topography and available materials point of
view — hydraulic design of dams — structure design of dams — dams and hydraulic
energy - earthen dams - concrete gravitational dams - reinforced concrete dams -
analysis of seepage and ways of reducing it - Design of filters— Aswan High Dam.

CIV 430: Design of Marine Structures (2+1)

Introduction - Wave and current forces on protection structures — Tension and impact
forces of ship on berthing structures — offshore fixed structures — Single point
mooring — floating structures — principles of structural design — applications.

CIV 431: Rainfall and Flood Protection (2+1)

Statistical analysis of rainfall and methods of calculating output flow - design of
rainfall drainage works and tunnels - design of culverts for protection of floods.
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Regulations of Elective Courses and Graduation Projects

1. Elective Courses:

The student shall study (5) five elective courses distributed on the third and fourth
year as follows:

A. Third vear (semester I and II) and the fourth vear (first semester)

Year Semester Course Name
Third Year First Elective Course-1
Third Year Second Elective Course-2
Fourth Year First Elective Course-3

The student should choose these elective courses, which should be related to the three
divisions (Structural Engineering - Public Works - Irrigation and Hydraulic), during
three semesters as shown in the table above with no repetition of any division. It
means that the Student should study three elective courses in three different divisions.
Sequence of selected division is made without any restrictions on the student so that
the number of students should not be more than 50 % of the total number of students
and not less than one-sixth the numbers of students. In case of failure to achieve this
condition, the distribution of students shall be based on the cumulative total score at
the end of the previous year.

B. Fourth vear (secondsemester)

Year Semester Course Name
Fourth Year Second Elective Course-4
Fourth Year Second Elective Course-5

In this semester, the student is required to select a division that he/she wants to study
for (Structural Engineering - Public Works - Irrigation and Hydraulic); and then the
graduation project shall be selected based on the assigned division. Elective courses 4
and 5 should be related to the selected division and graduation project. Selection of
division is made without any restrictions on the student so that the number of students
should not be more than 50 % of the total number of students and not less than one-
sixth the number of students. In case of failure to achieve this condition, the
distribution of students shall be based on the cumulative total score at the end of the
previous year.

2. Graduation Project

The student chooses the graduation project and start to work on it from the second
semester of the Fourth Year Civil. A duration, which shall be identified by the
department Council, should be given to the student for the completion of the project
after end of final exams. The graduation project should be related to the chosen
elective courses in the second semester of the Fourth Year Civil. The faculty members
in each discipline shall identify subjects of graduation projects under supervision of
Professor of each discipline according to the projects proposed and approved by the
department Council.
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Electrical Engineering Department
1* Year — 1* Semester
Electrical Power and Machines Engineering

MTH 101: Calculus III & Linear Algebra (2+2)

Double integrals - double integrals in polar coordinates - triple integrals - triple
integrals in spherical and cylindrical coordinates - applications of double and triple
integrals - line and surface integrals - vector analysis - gradient of a scalar function -

divergence of a vector - curl of a vector - divergence and Stokes’ theorems - some
vector identities - LU-factorization - vector spaces least square - inner product spaces
- eigenvalues and eigenvectors - diagonalization of matrices - functions of matrices.

PHY 103: Oscillations, Optics, Modern& Applied Physics (2+2)

Vibrations: Simple harmonic motion, damped oscillations, forced oscillations
Waves: Wave equation, superposition principle, general wave properties, sound
waves

Physical optics: nature and propagation of lighr waves, properties of light waves

(reflection and refraction), interference — diffraction — polarization, photoelasticity
Modern physics: introduction to quantum mechanics, wave particle duality,

photoelectric effect, Compton effect, Schrodinger education and its applications, Bohr
model for hydrogen atom, semiconductors properties.

GEE104: Electric Circuits 1 (2+3)

Analysis ofcircuitswithresistorsthroughsimplification(source transform-assembling-
transformation) -analysisusing themethods ofnodesandloops-circuits
theories(assembly -Thevenin-Norton-substitution-maximum power transfer).

CIV118: Civil Engineering (2+2)
Foundationtheory: staticsloadsconstructionsStatistics-staticallydefinedthresholds-

tirefixed-statics -trussesspecificstatics-areas- buildings construction-the foundations
ofmachineryandelectricaltransmission towers

MPE 106: Mechanical Engineering 1 (2+2)

Thermodynamics-theory andbasic laws- ideal and actual gases-the basics
ofcombustion- Applications ( internal engine combustion- gas turbine- steam turbine)
-stationsthermal forces-coaling-Materials Engineeringandthe basics ofmechanical
engineering-mechanical  properties ofmaterialsand  specifications-the  crystal

structureof metals andalloys-mechanical testsof metallic materials-dynamic testsof the
basic components-gears-belts-Introduction toproduction engineeringand the study
ofthe timing andmotion.

GEN106: Business Administration (2+2)
Definition ofManagement -Administrative schools-thequalitative and

quantitativemanagement-the importance ofmanagement istoengineer-Director-leader-
Y1y
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qualities ofa successful manager—decision making-the technical aspectsandhumanityin
theadministration- the study ofbehavior-Operations Research: Definition -making
decisionsunderdifferent conditions-Probability theory of optimized solutions of
problems(linear programming-transportation) -planning and EvaluationProjects-
applications.
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Electrical Engineering Department
1* Year — 2"'Semester
Electrical Power and Machines Engineering

MTH 102: Differential Equations (2+2)

First-order differential equations - separable, exact, linear, homogeneous and
Bernoulli equations - modeling with first order differential equations - higher-order
differential equations - method of undetermined coefficients - variation of parameters
- modeling with higher order differential equations; series solutions - Laplace
transform - properties and applications - shifting theorems - convolution theorem -
solutions of differential equations using Laplace transform - Fourier series - Fourier
transform.

GEE 107: Electric Circuits 2 (2+2)

Time domain AC circuit analysis-frequency domain AC circuit analysis using
thecomplex numbers— AC circuit analysisusingtheoriesof nodes and loops-maximum
power transfer-circuits of resistors and capacitorsand inductance(basic equations inthe
time domain-frequency response)-circuitswithmutual inductance—three
phasecircuits(representation methods -methods of measuring and calculating power).

GEE 108: Electromagnetic Fields 1 (2+3)

Vector Analysis-static electric fields-Coulomb's lawto calculate theintensity ofthe
electric  field-polarizationininsulatorsandGauss's  law-differential equationsinone
dimensionanddimensionsthat govern thefunction of static voltage-usemethodsto
calculatethe intensity ofthe electric fieldand voltage- electrical Capacity-capacitors
Systems-energyand the forces ofstatic electricity

MPE 109: Mechanical Engineering 2 (2+2)

Fluid Mechanics: Theory and Concepts of Fluid Mechanics-hydrostatics-fluid
dynamics— continue equationsof material, amount of movementandenergy-
applications(pumps-compressors-fans-turbines-power plantshydraulic).
Fundamentalsof hydraulic controlandaerobic systems - Heat transfer: theoryof heat
transfer Heat transfer theory(connection-transfer-radiation). Applications (thermal
insulators —cooling of equipment andcables)evaporationandcondensation.

GEE 110: Electrical Measurements and Testing 1 (1+2)

Basic  definitionsand  specifications-errorsand  sensitivity-Instruments ~ of
measuringdeviation: demonstrationandbasicdevicesmeasure the voltageandcurrent
measurementdeviceswithDC powerrectifierbridges-transducers-laboratory
experimentscovering topicsin thecircuitandmeasuring devices.
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ECE111: Electronics 1 (2+3)

Introduction to theproperties ofcrystallinesemiconductors (electron and the gap-
connectivity-impurities-the level ofFermi-spread-the equation ofcontinuity) -
Diodes(theory PN-JunctionRelationshipbetween current and voltage-contact voltage-
alignedfront andreverse-Capacitydeployment) -Applicationsof diode
circuits(rectification circuits-clipping circuits) -ZenerdiodetransistorJFET - MOS -
BIT (physical configuration-transistorconfigurations-Relationship between current
and voltage ) -amplifier circuits-The representation oftransistorcircuits
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Electrical Engineering Department
2"! Year — 1*'Semester
Electrical Power and Machines Engineering

MTH 203: Functions of Complex Variables: (2+2)

Functions of complex variables, analytic functions, Integral theorems, infinite series
in the complex plane, residue theorems, singularities of a complex function,
evaluation of some real integrals.

MTH 204: Partial Differential Equations (2+2)
Classification of partial differential equations, heat, wave and Laplace equations,

special functions (Gamma, Beta, Bessel, and Legendre), and method of separation of
variables, integral transforms, applications.

EPE 201: Generation of Electric Power (2+2)

Energy introduction — Types of Energy — Sources of Energy — Energy utilization —
Electromechanical conversion of energy — The main fuel types of energy conversion —
Nuclear energy, wind energy, waves energy and solar energy production - Frame of

electric grid — Loads: types, load curves, load coefficients- power plants economics —
Power plants types: thermal, hydraulic and nuclear - Economic operation of power
plants — General electric component of electric power plants.

GEE 206: Electric Circuits 3 (2+2)
Resonance circuits(series,parallelandmagnetically coupled) —Applications on
resonance circuits(negative filters) -Two port networks— cross-circuit analysis.

ECE 207: Logic Design (2+2)
Synchronous and asynchronous sequential circuit- storage systems - random access
memory- read-only memory - Programmable Logic array.

GEE208: Electromagnetic Fields 2 (2 +3)
Static magnetic fields-static electrical currents-Lawto calculate the magnetic field

intensity-Ampere's lawto calculate theintensity ofthe magnetic fieldand themagnetic
flux density-the calculation offorce, workand torqueof theconductoris locatedin
themagnetic field-to find amagnetic flux densityonthe boundary betweentwo different
mediums-finding directional magnetic voltage functionand the use ofthe theory
ofStoke-general fieldschangingwithtime andMaxwell's equations.
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Electrical Engineering Department
2"! Year — 2" Semester
Electrical Power and Machines Engineering

EPE 202: DC Machines and Transformers (3+2)

Single phase transformers- Three-phase transformers — autotransformer — DC
machines (different types, structure and performance) — starting and speed control of
machines- DC generators- DC motors.

MTH 202: Probability and Statistics (2+2)
Probability axioms - probability laws - conditional probability - random variables -

discrete and continuous distributions - joint distribution; computer simulation -
sampling - measures of location and variability - parameter estimation - testing of
hypothesis - Random processes.

EPE 219: Electric Measurements and Testing 2(2+1)
Error Analysis — direct current measurement instruments — Analog voltmeter circuits
— alternative current analog measurement instruments - instrument transformers —

measurements of power, energy, power factor, and frequency- synchronization
measurement instrument — Oscilloscopes - Waves analyzer. Testing: measurement
instrument — electrical circuits — electrical machines — energy conversion — AC and
DC bridges.

EPE 214: Modeling of Electric Power System (3+2)

Modeling and Performance of power transmission lines; short, medium, long and
circle diagrams — Per-unit representation of power systems - Topographic networks
(Admittance and Impedance bus matrices transformation).

ECE 215: Communication and Electronics Engineering (2+2)
Applied analog circuits - Digital circuit applications - Medium Size integrated circuits

in digital systems - the transfer of information in electric power systems — Television,
radio and telephone systems.

MTH 201: Numerical Analysis (2+2)

Basic concepts of floating- point arithmetic - conditioning of a problem - numerical
stability of an algorithm - linear systems - direct methods (Gauss elimination; LU
factorization, Choleski) - iterative methods (Jacobi —Gauss- Seidle — SOR) -
approximation of functions - polynomials and piecewise polynomial interpolation,

splines, discrete least squares - nonlinear equations - Newton's method and its discrete
variants - fixed point iteration - numerical integration - Newton- Cotes formulas -
Gaussian quadrature rules - composite rules - initial value problems for ordinary
differential equation - one-step methods (Runge-Kutta methods) and multistep
(Adams) methods - Stiff problems.
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Electrical Engineering Department
3" Year — 1¥'Semester

Electrical Power and Machines Engineering

EPE 301:AC Machines (3+2)
Synchronous machines (construction — types — performance characteristics —excitation

systems and voltage regulation — tests - voltage variation — parallel operation)-
polyphase induction machines (Structure, theory of operation, equivalent circuit, tests,
speed control), induction voltage regulators, axial flux machines.

EPE 302: Computer Applications in Electrical Engineering (2+2)
Configuration and programming problem in electrical engineering — Simulation of
electric power systems and machines using modern computer programs.

EPE 303: High Voltage Engineering (3+2)
Generation of high (dc, ac and impulse voltages) - measurements and tests of high
voltage - insulating materials: solid, liquid and gas - liquid and solid dielectric-

isolation and determination communities machine — corona, and earthing, and
Traveling waves — insulation Coordination.

EPE 304: Power Electronics (3+2)
Power rectifiers — Power transistors — Power thyristors - Single-Phase Rectifier
Circuits - Three Phase Rectifier Circuits - twelve-pulse Rectifier Circuits — Firing

circuits

EPE 305: Electrical Tests (2+1)
Statistical errors - Potentiometer mail - signals generator - waves analyzer — high

frequency measurements - initialize signals - digital devices - Digital and analog data
collection - transducers amounts electrical and non-electrical - recording devices -
laser measurements.

Laboratory experiments and exercises applied to the theoretical contents of the
selected subjects of third year.
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Electrical Engineering Department
3" Year — 1"Semester
Electrical Power and Machines Engineering
Elective Course 1

EPE 321: Electrical Installations (2+1)

Load estimation - Distribution systems —Distribution panels and feeding systems
design- internal distribution systems design-elevators- Emergency systems — Earthing
systems- light current systems — Noises— Energy flow management.

EPE 322: Design and Analysis of Electrical Machines with Computers (2+1)

The Dbasic principles for the designofElectricalMachinesandTransformers:
equationoutput-standard valuesforeachofthemagnetic
fluxdensityandcurrentdensityandcalculationmethods-Sort coils-
theimpactoftharmonicsresultingfromtheorder of the coilsandwaystoavoidthem-
theprinciplesofthe use of computersasameansofdesign.

EPE 323: Electric Power Quality (2+1)

Harmonics and nonlinear loads — Effects of harmonics — Harmonic-modeling of
electric power system components — Passive power filters — Active power filters —
Harmonics Standards
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Electrical Engineering Department
3" Year — 2" Semester
Electrical Power and Machines Engineering

EPE 306: L.oad Flow and Faults in Electric Power System (3+2)
Short circuit calculations in networks with large size. Fault analysis using
symmetrical components.- Studies and algorithms of power flow.

EPE 307: Protection Devices and Systems (3 +2)

Transients in Electrical Power Systems (high current — short circuit - high voltage).
Relays types: Electromagnetic - static - protection systems for Electrical Power
devices: generators - motors - transformers - busbars and distributers -
microprocessor systems for protection — Overvoltage Protection - coordination of
prevention systems - circuit breakers: types, levels, specifications

EPE 308: Advanced Power Electronics (2+2)
Unipolar transistorsinsulatedgate-bipolartransistorswithinsulatedgate- DC converters-
ACvoltage regulators-attenuating electronic frequency.

ECE 309: Automatic Control Engineering (3+2)

System representation — Principals, properties, and representation of linear single
input single output control systems - Transfer function - Signal flow graph - Feedback
control systems - Observability - Controllability — Error quantities - stability criteria:
Routh - Hurwitz table, Bode plots, Nyquist contour, root locus - compensators design
techniques using Bode plots and root locus- computer aided design (CAD) techniques.

GEN 310: Engineering Economics and Legislation (2+1)

Economics: PrinciplesofEconomics-
thetheoryofsupplyanddemandandequilibriumprices-risk analysis-
discountMakedandInterest-schemesFinancial Alter-

thefoundationsofeconomicevaluationof engineering projects-the current value
oftheannualequivalentvalue.

Law: legal relationsinthefieldofelectricalengineering practice-
contractsandcontractinglawsandpracticesand Tenders-HousingAct-theUrban
PlanningAct-land  tenurelaws-traffic  laws-thelawsandrulesoflitigationindisputes-
ProfessionalResponsibility—Compensation.
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Electrical Engineering Department
3" Year — 2"'Semester
Electrical Power and Machines Engineering
Elective Course 2

EPE 325: Electrical Elevators (2+1)

Traffic Analysis - types - Specifications - hardware requirements - Control -
Operation and maintenance - selection - power requirements - hydraulic elevators -
tests - escalators.

PE 326: Computer Networks (2+1)

Objectives of using computer networks - Networks classification - Network
architecture and services - OSI reference model - Networks standards - Data link
layer protocols - Network services - Flow control - Routing algorithms - Wide Area
Networks (WAN) X.25 - Local Area Networks (LAN) - Examples and applications.

EPE 327: Robotic Systems (2+1)

Types of robots — types of joints — Reference frames and transfer matrix — modeling
of robots (kinematic and dynamic) — planning of motion paths - programming and
applications.

A\RA



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

Electrical Engineering Department
4™ Year — 1*Semester
Electrical Power and Machines Engineering

EPE 401: Optimal Operation and Study of Electric Power System Stability
andReliability (2 +1)

Active and reactive power control - Power system stability - Economic dispatch of
power system - Reliability in power systems.

EPE 402: Generalized Theory of Electrical Machines (2 +1)
Unified theory ofmachines-Dynamic

performanceandthesimultaneoustransitionofsynchronous machines-Fractional horse
power motors.

EPE 403: Automatic Digital Control (2+1)
Optimal control of continuous systems — Quadratic Function Problem- Stability of
closed loop systems - Discrete control systems - Z-Transform - Modified Z-

Transform - Impulse Response - Static error - Jury stability analysis - Frequency
response - Classical design of D.T.C. system — Luenberger’s observers - Switching
theory - Design of control system with incomplete state feedback and outputs -
Discrete state space representation - Impulse response matrix - Controllability and
Observability - State observers - Poles locations design.

EPE 498: Executive Training (1+2)
Student practice the engineering skills and knowledge into the civil community

through the available engineering companies in the relevant areas his study.

EPE 404: Industrial Electronics (2+2)
Data acquisition systems - Sensors - Signal conditioning - Digitizing - Microprocessor
based systems - Memory interface - I/O interfaces - Applications in industry.

EPE 499: Graduation Project 1 (0+3)

Research Orientation Sessions - Identification of Research Plan - Group Formulation -
Survey and Review Literature - Visit Company Associated with Project - Problem
Analysis and Proposed Solution Approach - Research Proposal Submission - Internal

Preliminary Seminar.
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Electrical Engineering Department
4™ Year — 1* Semester
Electrical Power and Machines Engineering
Elective Course 3

EPE 421: Power Distribution Systems (2+1)

Distribution systems- load characteristics- Power distribution planning- carrying
capacity and short circuit calculations- Distribution Systems control- monitoring-
Distribution systems economics.

EPE 422: Power System Analysis and Planning (2+1)
Loads determination -Loads forecasting — Perfect methods for loads determinations-
Reliability

EPE 423: High Voltage Engineering Applications (2+1)

Corona dischargeinterferencewithradioandtelevision-
Thebiologicaleffectsofelectricandmagneticwaves-Electrostaticprecipitators-
Electrostaticchargesintheindustry-Electrostaticpaintand X-rays -Electrostaticcopying.
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Electrical Engineering Department
4™ Year — 1* Semester
Electrical Power and Machines Engineering
Elective Course 4

EPE 424: Applications of Power Electronics in the Industry (2+1)

Modern methods for improvingthepowerfactor-Modern methods ofmaximize drive
systemsperformance-Improve network performancewithpower electronicssystems-
Modernpowersources.

EPE 425: Modern Control Techniques (2+1)

control systems Components - PLC - Programming - Advanced Properties - DCS:
chart - units of measurement and control field units — DCS units - SCADA - units
Supervisory Control and follow-up - programming systems and components - design
and numbers basic engineering for control systems their systems - applications.

EPE 426: Photovoltaic Power Systems Design and Applications (2+1)
Types of systems PV: DC-AC-separate systems-systemsconnectedto the network- PV
systems components-storage batteries-voltage regulators- AC reflectors- Electrical
loads-Design methods: Ahand kWh- modeling and simulation -applications:Lighting-
water pump-battery Charger- Communications -rural electrification, etc..
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Electrical Engineering Department
4™ Year — 2" Semester
Electrical Power and Machines Engineering

EPE 40S: Renewable Energy (2 +2)

Important of the renewable energy - Introduction of the basic principles of different
renewable energy sources- (Biofuels — Biomass) — Geothermal — Hydropower - Solar
Energy: (Thermal - Photovoltaic) - Tidal power - Wave power - Wind power- Grid
connected renewable energy sources- Inverters and balance of system components —
voltage and phase control- mounting structures — future grid (smart - micro).

EPE 406: Special Electrical Machines (2+2)
Special electric machines- ac series motor — single phase induction motor — reluctance
synchronous motor — stepper motor- hysteresis motor.

EPE 407: Utilization of Electric Power (2+2)
Indoor and outdoor lighting systems—Electric motors- traction and transmission of
electricity- speed and time curves -speed control- theory and industrial applications:

heating, welding, electroplating and ovens-utilization of electric power in building
and factories- energy management and optimization.

EPE 408: Industrial Control (2+2)
Introduction to industrial control —industrial process - sensors — actuators — Industrial
control schemes — processors types.

EPE 499: Graduation Project 2 (0+3)

Collection of Information Required to Analyze the Problem - Preparation a List of
Facilities Required to Perform Suggested Plan - Obtain Software, hardware,
Components, or Others - Conduct Field Trips if Needed - Interpretation of Results -
Internal Seminar for Rehearsal - Submission of Dissertation.
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Electrical Engineering Department
4™ Year — 1* Semester
Electrical Power and Machines Engineering
Elective Course 5

EPE 427: Design of Power Electronics Systems Based on the Computer (2+1)
Microcontroller ~ configuration-the  machine languageof themicrocontroller-
applicationsinpowerelectronics-simulationmethodsandmechanisms-
drivesystemswithAC-based microcontrollers.

EPE 428: Special Topics in Control (2+1)
Fuzzy logic — variable controller structure — Artificial neural network

EPE 429: Advanced Study in Electric Power Systems (2+1)
Load management -saving energy-differentcompensationmethodsto  control
thevoltageandreducelosses- optimal Economiccontrol.

v



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

Electrical Engineering Department
4™ Year — 1* Semester
Electrical Power and Machines Engineering
Elective Course 6

EPE 430: Special Topics in High Voltage Engineering (2+1)

Transmission of electricenergyby using DChighvoltage — calculation of high voltage
electrical field —Negative ionized gases- Breakdown theories in gases -
Gasinsulatedelectrical systems — Conduction and breakdown in solids — Electrical
properties measurements for insulators- Insulators breakdown- Laser application in
high voltage engineering .

EPE 431: Advanced Electrical Drive Systems (2+1)
Recent trends in the management of controlled speed AC drives motors- Introduction

to theories of electrical machines — drive with standard control
/directionwithoutsensors— the principle of saving energy in drive systems for fans and
pumps — drives using brushless DC motors.

EPE 432: Advanced Topics in Devices and Protection Systems (2+1)

Basics ofdigitalsystems: analysis ofsignals, digital communications, opticalcables,
opticalcurrent and voltage transformers, digitalprotection: thedigitalrelays, digital
relays algorithms, coordination, testing, future trends- digital protection International
standard.
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Electrical Engineering Department
1* Year — 1¥'Semester
Electronics and Electrical Communication Engineering

MTH 101: Calculus III & Linear Algebra (2+2)

Double integrals - double integrals in polar coordinates - triple integrals - triple
integrals in spherical and cylindrical coordinates - applications of double and triple
integrals - line and surface integrals - vector analysis - gradient of a scalar function -

divergence of a vector - curl of a vector - divergence and Stokes’ theorems - some
vector identities - LU-factorization - vector spaces least square - inner product spaces
- eigenvalues and eigenvectors - diagonalization of matrices - functions of matrices.

PHY 103: Oscillations, Optics, Modern& Applied Physics (2+2)

Vibrations: Simple harmonic motion, damped oscillations, forced oscillations
Waves: Wave equation, superposition principle, general wave properties, sound
waves

Physical optics: nature and propagation of lighr waves, properties of light waves
(reflection and refraction), interference — diffraction — polarization, photoelasticity
Modern physics: introduction to quantum mechanics, wave particle duality,
photoelectric effect, Compton effect, Schrodinger education and its applications, Bohr
model for hydrogen atom, semiconductors properties.

GEE104: Electric Circuits 1 (2+3)

Analysis ofcircuitswithresistorsthroughsimplification(source transform-assembling-
transformation) -analysisusing themethods ofnodesandloops-circuits
theories(assembly -Thevenin-Norton-substitution-maximum power transfer).

CIV118: Civil Engineering (2+2)
Foundationtheory: staticsloadsconstructionsStatistics-staticallydefinedthresholds-

tirefixed-statics -trussesspecificstatics-areas- buildings construction-the foundations
ofmachineryandelectricaltransmission towers

MPE 106: Mechanical Engineering 1 (2+2)

Thermodynamics-theory andbasic laws- ideal and actual gases-the basics
ofcombustion- Applications ( internal engine combustion- gas turbine- steam turbine)
-stationsthermal forces-coaling-Materials Engineeringandthe basics ofmechanical
engineering-mechanical  properties ofmaterialsand  specifications-the  crystal

structureof metals andalloys-mechanical testsof metallic materials-dynamic testsof the
basic components-gears-belts-Introduction toproduction engineeringand the study
ofthe timing andmotion.

GEN106: Business Administration (2+2)
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Definition ofManagement -Administrative schools-thequalitative and
quantitativemanagement-the importance ofmanagement istoengineer-Director-leader-
qualities ofa successful manager—decision making-the technical aspectsandhumanityin
theadministration- the study ofbehavior-Operations Research: Definition -making
decisionsunderdifferent conditions-Probability theory of optimized solutions of
problems(linear programming -transportation) -planning and EvaluationProjects -
applications.
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Electrical Engineering Department
1* Year — 2" Semester
Electronics and Electrical Communication Engineering

MTH 102: Differential Equations (2+2)

First-order differential equations - separable, exact, linear, homogeneous and
Bernoulli equations - modeling with first order differential equations - higher-order
differential equations - method of undetermined coefficients - variation of parameters
- modeling with higher order differential equations; series solutions - Laplace
transform - properties and applications - shifting theorems - convolution theorem -
solutions of differential equations using Laplace transform - Fourier series - Fourier
transform.

GEE 107: Electric Circuits 2 (2+2)

Time domain AC circuit analysis-frequency domain AC circuit analysis using
thecomplex numbers— AC circuit analysisusingtheoriesof nodes and loops-maximum
power transfer-circuits of resistors and capacitorsand inductance(basic equations inthe
time domain-frequency response)-circuitswithmutual inductance—three
phasecircuits(representation methods-methods of measuring and calculating power).

GEE 108: Electromagnetic Fields 1 (2+3)

Vector Analysis-static electric fields-Coulomb's lawto calculate theintensity ofthe
electric  field-polarizationininsulatorsandGauss's  law-differential —equationsinone
dimensionanddimensionsthat govern thefunction of static voltage-usemethodsto
calculatethe intensity ofthe electric fieldand voltage- electrical Capacity-capacitors
Systems-energyand the forces ofstatic electricity

MPE 109: Mechanical Engineering 2 (2+2)

Fluid Mechanics: Theory and Concepts of Fluid Mechanics-hydrostatics-fluid
dynamics— continue equationsof material, amount of movementandenergy-
applications(pumps-compressors-fans-turbines-power plantshydraulic).
Fundamentalsof hydraulic controlandaerobic systems - Heat transfer: theoryof heat
transfer Heat transfer theory(connection-transfer-radiation). Applications (thermal
insulators —cooling of equipment andcables)evaporationandcondensation.

GEE 110: Electrical Measurements and Testing 1 (1+2)

Basic definitionsand  specifications-errorsand sensitivity-Instruments of
measuringdeviation: demonstrationandbasicdevicesmeasure the voltageandcurrent
measurementdeviceswithDC powerrectifierbridges-transducers-laboratory
experimentscovering topicsin thecircuitandmeasuring devices.

ECE111: Electronics 1 (2+3)
Introduction to theproperties ofcrystallinesemiconductors (electron and the gap-

connectivity-impurities-the level ofFermi-spread-the equation ofcontinuity) -
YA
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Diodes(theory PN-JunctionRelationshipbetween current and voltage-contact voltage-
alignedfront andreverse-Capacitydeployment) -Applicationsof diode
circuits(rectification circuits-clipping circuits) -ZenerdiodetransistorJFET - MOS -
BJT (physical configuration-transistorconfigurations-Relationship between current
and voltage ) -amplifier circuits-The representation oftransistorcircuits

YA



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

Electrical Engineering Department
2"! Year — 1* Semester
Electronics and Electrical Communication Engineering

MTH 203: Functions of Complex Variables: (2+2)

Functions of complex variables, analytic functions, Integral theorems, infinite series
in the complex plane, residue theorems, singularities of a complex function,
evaluation of some real integrals.

MTH 204: Partial Differential Equations (2+2)
Classification of partial differential equations, heat, wave and Laplace equations,

special functions (Gamma, Beta, Bessel, and Legendre), and method of separation of
variables, integral transforms, applications.

ECE 206: Electronics 2 (2+2)

Revision of MOS and BJT basic amplifiers (DC and AC analysis) - Frequency
response- Multi-stage amplifiers - feedback amplifiers - power amplifiers and their
output stages design.

GEE 208: Electric Circuits 3 (2+2)
Resonance circuits(series,parallelandmagnetically coupled) —Applications on

resonance circuits(negative filters) -Two port networks— cross-circuit analysis.

ECE 205: Logic Design (2+2)
Synchronous and asynchronous sequential circuit- storage systems - random access
memory- read-only memory - Programmable Logic array.

GEE207: Electromagnetic Fields 2 (2 +3)
Static magnetic fields-static electrical currents-Lawto calculate the magnetic field
intensity-Ampere's lawto calculate theintensity ofthe magnetic fieldand themagnetic

flux density-the calculation offorce, workand torqueof theconductoris locatedin
themagnetic field-to find amagnetic flux densityonthe boundary betweentwo different
mediums-finding directional magnetic voltage functionand the use ofthe theory
ofStoke-general fieldschangingwithtime andMaxwell's equations.

YAY
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Electrical Engineering Department
2"! Year — 2" Semester
Electronics and Electrical Communication Engineering

ECE 209: Electronics 3 (2+2)
Current mirrors -differentialamplifier— CMOS operational amplifier (Op-amp) design-
linear and non-linear op-amp applications-oscillators.

MTH 202: Probability and Statistics (2+2)
Probability axioms - probability laws - conditional probability - random variables -

discrete and continuous distributions - joint distribution; computer simulation -
sampling - measures of location and variability - parameter estimation - testing of
hypothesis - Random processes.

CEE 216: Computer Engineering (2+3)

Computer types- architecture of computers - hardware components - the structure of
the processing unit.Control unit with wiring and micro programming - structure of
reduced instruction set computer - the input and output peripheral.

EPE 211: Electrical Power Engineering (2+2)
Electric powerGeneration : sources of energy -Electrical power stations-curvesloads-

Transferof Electrical Power: overhead transmission lines-underground cables-
interference betweenelectric andcommunication lines-the distribution ofelectric
power: theDCandACdistribution systems-electric power utilization: lighting-engines-
improvingthepowerfactor-theprinciplesofprotectionandcircuitbreakers-Earthling.

ECE 212: Signal Analysis (2+2)
Representation of signals - basic definitions of the continuous linear system- systems
system transfer function - response of the continuous linear system - frequency

response and filters - Discrete signals - sampling theory - Z transform — the inverse Z
transform — the Discrete Fourier Transform - simulation of continuous system by the
discrete time — Realizations of Digital Filters - Fast Fourier Transform, random signal
and probabilities.

MTH 201: Numerical Analysis (2+2)

Basic concepts of floating- point arithmetic - conditioning of a problem - numerical
stability of an algorithm - linear systems - direct methods (Gauss elimination; LU
factorization, Choleski) - iterative methods (Jacobi —Gauss- Seidle — SOR) -
approximation of functions - polynomials and piecewise polynomial interpolation,

splines, discrete least squares - nonlinear equations - Newton's method and its discrete
variants - fixed point iteration - numerical integration - Newton- Cotes formulas -
Gaussian quadrature rules - composite rules - initial value problems for ordinary
differential equation - one-step methods (Runge-Kutta methods) and multistep

(Adams) methods - Stiff problems.
YAY
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Electrical Engineering Department
3" Year — 1 Semester
Electronics and Electrical Communication Engineering

ECE 301: Electronics 4 (2+2)

CMOS realization of high frequency analog building blocks (Current Conveyors —
Current Feedback Operational Amplifiers (CFOA) — Operational Transconductance
Amplifiers (OTA)) - Analog Integrated Circuits (Comparators — Wave function
generators — Multipliers — Phase Detector - Phase locked loops) — Nonlinearity
cancellation of the MOS transistor and MOS-C continuous time Filters— RF electronic

circuits.

ECE 302: Electromagnetic Waves Radiation (2+2)

Boundary conditions for different media - Retarded potentials -Time harmonic fields -
Plane waves in free space - Plane waves in lossy media - Wave polarization - Wave
type - Poynting vector - Phase and group velocities - Reflection and transmission of
waves.

ECE 303: Analogue Communications (2+3)

AM (conventional AM, SSB, DSB and VSB) modulation and demodulation -
Interference in AM - FDM - Noise in AM communication systems - Super heterodyne
receiver and stereo - Angle modulation (PM and FM generation and reception) -
Noise in FM and PM systems - Noise in Pulse Modulation systems - Interference -
FM receivers and telemetry systems - PAM, PWM, PPM and PCM-DELTA
modulation

ECE 304: Microprocessors (2+3)
Basics Microprocessor - architecture of microprocessor - types of instructions and

programming - assembly language - types of interrupt signal — microprocessor
interface with input and output - Applications.

ECE 305: Control Engineering (2+2)

System representation — Principals, properties, and representation of linear single
input single output control systems - Transfer function - Signal flow graph - Feedback
control systems - Observability - Controllability — Error quantities - stability criteria:
Routh - Hurwitz table, Bode plots, Nyquist contour, root locus - compensators design
techniques using Bode plots and root locus- computer aided design (CAD) techniques.

YAo
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Electrical Engineering Department
3" Year — 1"Semester
Electronics and Electrical Communication Engineering
Elective Course 1

ECE 321: Electrical Machines (2+1)

Theory and properties of induction machines — Single and three phase machines —
Theory and properties of synchronous machines — Three phase transformers — Special
electric machines : Stepper motor and induction motor - Two phase machines and
applications in control system — Electronic Control in Electric Machines.

ECE 322: Power Electronics (2+1)
Power Rectifiers - Power diode - Power bipolar junction transistor - Thyristor.

Rectifiers : Single phase rectifying circuits — Three phase rectifying circuits

ECE 323: Computer Graphics (2+1)

Fundamentals of Computer Graphics — Projectors — Graphics Algorithms — 2D
Graphics — Data structures of Polygons- Filling of Polygons — Cutting of Polygons —
3D Graphics - Programming Examples.

YA
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Electrical Engineering Department
3" Year — 2"'Semester
Electronics and Electrical Communication Engineering

ECE 307: Electronics S (2+2)

Op-Amp circuit applications and compensation methods for finite gain amplifiers -
Active circuits based on passive ladder structures - Active filters using finite gain
amplifiers - Multiple feedback single op amp fillers - Multiple amplifier Biquad filters
- Approximation problem — High speed active circuits built with CCII, CFOA, OTA,
etc.

ECE 308: Electromagnetic waves Devices: (2+2)

TEM transmission lines- Ideal two conductor transmission line - Waveguides -
Cutoff frequencies - Mode spectrum - Attenuation - Cavity resonators - Transmission
lines equivalent circuits - Transmission line circuit theory - Smith chart - Microwave
solid state devices - Microwave vacuum electronics.

ECE 309: Digital Communications: (2+3)
Noise in digital communication systems (ASK, PSK, FSK, QASK, QPSK, MSK and
M-array systems) - Spread spectrum communication system — Types - Effect of noise

and interference - Synchronization — Analysis and applications of mobile
communication systems.

ECE 310: Measurements and Labs (2+3)

Spectrum analyzers - digital multimeters - digital oscilloscopes - Logical analyzers —
Lab experiments in electronics, communication networks, computers,
electromagnetic, and control systems.

ECE 311: Antennas and Radiation: (2+2)
Basicantennaanalysis and design. Fundamental antenna concepts andradiation

integrals. Study of wire antennas,apertureantennas,arrays,reflectors, and broadband
antennas.

YAY
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Electrical Engineering Department
3" Year — 2"'Semester
Electronics and Electrical Communication Engineering
Elective Course 2

ECE 325: Computer Aided Circuit Design (2+1)

Elementary network graph theory, DC and AC circuit analysis using nodal and
modified nodal analysis, transient analysis: state equations and companion models,
non-linear analysis, sensitivity and tolerance analysis, optimization, introduction to
VLSI circuit design, computer packages for circuit analysis, design, and simulation.

ECE 326: Artificial Intelligence (2+1)
Principles of artificial intelligence - knowledge representation and acquisition —

production systems - semantic networks- knowledge frames - principles of expert
systems and knowledge engineering - problem representation methods - inference
methods - automation of inference methods - uncertainty in knowledge representation.

ECE 327: Information Systems (2+1)

Objectives of information systems - Types of information systems - Information
characteristics and sources - Role of information in organizations - Types of decisions
- Information requirements - Information technology - IS developments - Analysis of
IS - Design methodologies - Implementation methodologies - Operation and
maintenance of IS - DSS and applications

YAA
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Electrical Engineering Department
4™ Year — 1* Semester
Electronics and Electrical Communication Engineering

ECE 401: Electronics 6 (2+1)

Very Large Scale Digital Integrated circuits design (Digital VLSI) — MOS inverters -
Inverter switching characteristics- Interconnects - Power dissipation in digital circuits
- Combinational MOS logic circuits- Sequential MOS logic circuits - Dynamic logic
circuits

ECE 402: Communications Systems (2+1)

Application of probability and random variables to problems in communication
systems, conditioned expectations, modes of stochastic convergence, Markov chains,
mean-square calculus, Wiener filtering, optimal signal estimation, prediction
stationary, ergodicity analysis of random signal and noise in linear and nonlinear

systems.

ECE 403: Microwave Engineering (2+1)

Surface guiding and dielectric optical waveguides - Microstrip lines and resonators -
Wave propagation in ferrites. Scattering matrix - Microwave passive devices -
Radiation from wire antennas - Pattern - Impedance and gain. Antenna arrays -
Polynomial Array theory. Phased arrays and null-steering.

ECE 498: Executive Training (1+2)
Student practice the engineering skills and knowledge into the civil community
through the available engineering companies in the relevant areas his study.

ECE 404: Automatic Control (2+2)

Optimal control of continuous systems — Quadratic Function Problem- Stability of
closed loop systems - Discrete control systems - Z-Transform - Modified Z-
Transform - Impulse Response - Static error - Jury stability analysis - Frequency
response - Classical design of D.T.C. system — Luenberger’s observers - Switching
theory - Design of control system with incomplete state feedback and outputs -
Discrete state space representation - Impulse response matrix - Controllability and
Observability - State observers - Poles locations design.

ECE 499: Graduation Project 1 (0+3)

Research Orientation Sessions - Identification of Research Plan - Group Formulation -
Survey and Review Literature - Visit Company Associated with Project - Problem
Analysis and Proposed Solution Approach - Research Proposal Submission - Internal
Preliminary Seminar.

YAQ
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Electrical Engineering Department
4™ Year — 1*Semester
Electronics and Electrical Communication Engineering
Elective Course 3

ECE 421: Computer Networks (2+1)
Objectives of using computer networks - Networks classification - Networks
architecture - OSI reference model - Networks standards - Data link layer protocols -

Network services - Flow control - Routing algorithms - Wide Area Networks
(WAN) X.25 - Local Area Networks (LAN) - Examples and applications.

ECE 422: Advanced Topics in Computer Management and Security (2+1)
Introduction to operating systems - Process management - Process scheduling -
Interprocess communication - Memory management techniques - Virtual memory -
I/O management - Deadlock avoidance - File system design— Protection and
security software - Introduction to compiler design.

ECE 423: Pattern Recognition (2+1)

Statistical pattern classification, supervised and unsupervised learning, feature
selection and extraction, clustering, image classification and syntactical pattern
recognition

ECE 424: Selected Topics in Computer Engineering (2+1)
Advanced topics in computer Engineering.

V4.
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Electrical Engineering Department
4™ Year — 1*Semester
Electronics and Electrical Communication Engineering
Elective Course 4

ECE 425: Modeling and Simulation (2+1)

Introduction to modeling and simulation techniques; Continuous-time and discrete-
time systems; Linear System Analysis; Simulation of differential equations; Dynamic
system modeling including model development, parameter estimation and goodness
of fit; Optimization Techniques; Dynamic errors; Stability of numerical integrators;
Simulation acceleration and real-time simulation. The course prepares students to
the graduation design project, through a class project on modeling and simulation of
electrical engineering systems.

ECE 426: Selected Topics in Automatic Control (2+1)
Advanced topics in Automatic control systems.

ECE 427: Optical Fibers Communication Systems (2+1)

Optical versus radio frequency communications - Optical fibers : Ray representation
in optical fibers, Modal analysis in step and graded index optical fibers - Signal
degradation - Optical receivers - Optical properties of III -V semiconductors -
Emitters: SC laser diodes, light emitting diodes - Photo detectors PIN and avalanche
photo diode (APD).

ECE 428: Digital Image Procession (2+1)
Two-dimensional transform theory, color images, image enhancement, restoration,
segmentation, compression and understanding.
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Electrical Engineering Department
4™ Year — 2"'Semester
Electronics and Electrical Communication Engineering

ECE 405: Digital Systems (2+2)

Memory circuits — Programmable logic circuits (PLDs, PALs, PLAs, FPGAs) -
Testing of digital circuits and Design for testability —Switched capacitor circuits —
Analog to digital and digital to analog circuits design- Data Acquisition Systems.

ECE 406: Communication Channels (2+2)

Application of stochastic processes to Linear Block Codes, Trellis and Graph Based
Codes, Adaptive Equalization, Multichannel and Multicarrier Systems, Fading
Channels, Multiuser Communications. Parametric and Non-Parametric stochastic
processes, spectral estimation, multichannel spectral estimation

ECE 407 Electronics Systems Design (2+2)

Introduction to MOS technology - Geometrical design rules and layout — Analog
Circuits Characteristics - Memory - Scaling — synchronous systems - FPGAs Circuits
- Commercial types of FPGAs - Design systems - Design examples

ECE 408 Mobile Communication Systems (2+2)

Conventional telephone systems - Traffic theory - Conventional mobile system -
Frequency spectral efficiency - Methods of increasing system capacity - System
Architecture - Access schemes - Interference in cellular system - Hand off-
propagation models - Fading and Doppler in cellular system - GSM system
architecture - GSM channel coding - Ciphering and modulation - System
management.

ECE 499: Graduation Project 2 (0+3)

Collection of Information Required to Analyze the Problem - Preparation a List of
Facilities Required to Perform Suggested Plan - Obtain Software, hardware,
Components, or Others - Conduct Field Trips if Needed - Interpretation of Results -
Internal Seminar for Rehearsal - Submission of Dissertation.
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Electrical Engineering Department
4™ Year — 2"'Semester
Electronics and Electrical Communication Engineering
Elective Course 5

ECE 431: Microwave Electronics (2+1)

Microwave devices - parametric amplifiers and frequency multipliers - design of
microstrip circuits — introduction to monolithic and hybrid microwave integrated
circuits (MIC) - applications.

ECE 432: Computer Control Systems (2+1)

Types of control systems - structure of programmable logic controllers - Basic set of
instructions - Timers - Registers - Applications - Control systems using sequential
PLC - Development of Step Programs - Controllers of displacement- Step function -

Followers - Micro Processor Control systems - Three terms control using micro -
Processors - Interfacing between controllers - Sensors - Actuators.

ECE 433: Selected Topics in Microelectronics (2+1)
Advanced topics in microelectronics and applications. Using commuter in design and
implementation of electronic devices.

ECE 434: Technology Management (2+1)
Advanced topics in technology management.

ECE 435: Teletraffic Communication Engineering (2+1)
Advanced topics in teletraffic communication engineering
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Electrical Engineering Department
4™ Year — 2"'Semester
Electronics and Electrical Communication Engineering
Elective Course 6

ECE 436: Satellite Communication Systems (2+1)

Introduction - Orbital considerations - The radio frequency link - Modulation
techniques - Elements of orbiting satellites - Elements of ground stations- Multiple
access technique - Systems: INTELSAT and DBS - Satellites for personal and mobile
communications.

ECE 437: Expert Systems (2+1)
Introduction to Knowledge Engineering and Expert Systems - Knowledge

Representation - Inference — Expert Systems — Architecture of Expert Systems —
Knowledge Engineering — Machine Learning — Examples of Machine Learning and
Expert Systems- Applications — Planning — Decision Support Systems (DSS) —
Intelligent Agents.

ECE 438: Selected Topics in Communication Engineering(2+1)
Advanced topics in communication engineering systems.

ECE 439: Industrial Electronics (2+1)
Data acquisition systems - Sensors - Signal conditioning - Digitizing - Microprocessor

based systems - Memory interface - I/O interfaces - Applications in industry.

ECE 440: Smart Antennas (2+1)

Smart antenna and adaptive array concepts and fundamentals, uniform and
planararrays,optimumarrayprocessing. Adaptivebeamformingalgorithmsandarchitectur
es: gradient-based algorithms, sample matrix inversion, least mean square, recursive
mean square, side lobes cancellers, direction of arrival estimations, effects of mutual
coupling and its mitigation.
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Electrical Engineering Department
1* Year — 1* Semester
Computer and Systems Engineering

MTH 101: Calculus III & Linear Algebra (2+2)

Double integrals - double integrals in polar coordinates - triple integrals - triple
integrals in spherical and cylindrical coordinates - applications of double and triple
integrals - line and surface integrals - vector analysis - gradient of a scalar function -

divergence of a vector - curl of a vector - divergence and Stokes’ theorems - some
vector identities - LU-factorization - vector spaces least square - inner product spaces
- eigenvalues and eigenvectors - diagonalization of matrices - functions of matrices.

PHY 103: Oscillations, Optics, Modern& Applied Physics (2+2)

Vibrations: Simple harmonic motion, damped oscillations, forced oscillations
Waves: Wave equation, superposition principle, general wave properties, sound
waves

Physical optics: nature and propagation of lighr waves, properties of light waves
(reflection and refraction), interference — diffraction — polarization, photoelasticity
Modern physics: introduction to quantum mechanics, wave particle duality,
photoelectric effect, Compton effect, Schrodinger education and its applications, Bohr
model for hydrogen atom, semiconductors properties.

GEE104: Electric Circuits 1 (2+3)

Analysis ofcircuitswithresistorsthroughsimplification(source transform-assembling-
transformation) -analysisusing themethods ofnodesandloops-circuits
theories(assembly -Thevenin-Norton-substitution-maximum power transfer).

CIV118: Civil Engineering (2+2)
Foundationtheory: staticsloadsconstructionsStatistics-staticallydefinedthresholds-

tirefixed-statics -trussesspecificstatics-areas- buildings construction-the foundations
ofmachineryandelectricaltransmission towers

MPE 106: Mechanical Engineering 1 (2+2)

Thermodynamics-theory andbasic laws- ideal and actual gases-the basics
ofcombustion- Applications ( internal engine combustion- gas turbine- steam turbine)
-stationsthermal forces-coaling-Materials Engineeringandthe basics ofmechanical
engineering-mechanical  properties ofmaterialsand  specifications-the  crystal

structureof metals andalloys-mechanical testsof metallic materials-dynamic testsof the
basic components-gears-belts-Introduction toproduction engineeringand the study
ofthe timing andmotion.

GEN106: Business Administration (2+2)
VYdo
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Definition ofManagement -Administrative schools-thequalitative and
quantitativemanagement-the importance ofmanagement istoengineer-Director-leader-
qualities ofa successful manager—decision making-the technical aspectsandhumanityin
theadministration- the study ofbehavior-Operations Research: Definition -making
decisionsunderdifferent conditions-Probability theory of optimized solutions of
problems(linear programming -transportation) -planning and EvaluationProjects -
applications.
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Electrical Engineering Department
1* Year — 2"'Semester
Computer and Systems Engineering

MTH 102: Differential Equations (2+2)

First-order differential equations - separable, exact, linear, homogeneous and
Bernoulli equations - modeling with first order differential equations - higher-order
differential equations - method of undetermined coefficients - variation of parameters
- modeling with higher order differential equations; series solutions - Laplace
transform - properties and applications - shifting theorems - convolution theorem -
solutions of differential equations using Laplace transform - Fourier series - Fourier
transform.

GEE 107: Electric Circuits 2 (2+2)

Time domain AC circuit analysis-frequency domain AC circuit analysis using
thecomplex numbers— AC circuit analysisusingtheoriesof nodes and loops-maximum
power transfer-circuits of resistors and capacitorsand inductance(basic equations inthe
time domain-frequency response)-circuitswithmutual inductance—three
phasecircuits(representation methods -methods of measuring and calculating power).
CCE 108: Computer Engineering 1 (2+3)

Structure-numbers-Introduction tohigh-level languages- Applications -algorithms

MPE 109: Mechanical Engineering 2 (2+2)

Fluid Mechanics: Theory and Concepts of Fluid Mechanics-hydrostatics-fluid
dynamics— continue equationsof material, amount of movementandenergy-
applications(pumps-compressors-fans-turbines-power plantshydraulic).
Fundamentalsof hydraulic controlandaerobic systems - Heat transfer: theoryof heat
transfer Heat transfer theory(connection-transfer-radiation). Applications (thermal
insulators —cooling of equipment andcables)evaporationandcondensation.

GEE 110: Electrical Measurements and Testing (1+2)

Basic  definitionsand  specifications-errorsand  sensitivity-Instruments ~ of
measuringdeviation: demonstrationandbasicdevicesmeasure the voltageandcurrent
measurementdeviceswithDC powerrectifierbridges-transducers-laboratory
experimentscovering topicsin thecircuitandmeasuring devices.

ECE111: Electronics 1 (2+3)

Introduction to theproperties ofcrystallinesemiconductors (electron and the gap-
connectivity-impurities-the level ofFermi-spread-the equation ofcontinuity) -
Diodes(theory PN-JunctionRelationshipbetween current and voltage-contact voltage-
alignedfront andreverse-Capacitydeployment) -Applicationsof diode
circuits(rectification circuits-clipping circuits) -ZenerdiodetransistorJFET - MOS -

Vayv
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BIT (physical configuration-transistorconfigurations-Relationship between current
and voltage ) -amplifier circuits-The representation oftransistorcircuits
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Electrical Engineering Department
2"! Year — 1*'Semester
Computer and Systems Engineering

MTH 203: Functions of Complex Variables: (2+2)

Functions of complex variables, analytic functions, Integral theorems, infinite series
in the complex plane, residue theorems, singularities of a complex function,
evaluation of some real integrals.

MTH 204: Partial Differential Equations (2+2)
Classification of partial differential equations, heat, wave and Laplace equations,

special functions (Gamma, Beta, Bessel, and Legendre), and method of separation of
variables, integral transforms, applications.

ECE 206: Electronics 2 (2+2)

Revision of MOS and BJT basic amplifiers (DC and AC analysis) - Frequency
response- Multi-stage amplifiers - feedback amplifiers - power amplifiers and their
output stages design.

GEE 208: Electric Circuits 3 (2+2)
Resonance circuits(series,parallelandmagnetically coupled) —Applications on

resonance circuits(negative filters) -Two port networks— cross-circuit analysis.

ECE 205: Logic Design (2+2)
Synchronous and asynchronous sequential circuit- storage systems - random access
memory- read-only memory - Programmable Logic array.

CCE 207: Software Engineering (2+2)
Structural design-the concept ofsystem-oriented software-applications-the software
process-Unified Modeling Language-the concept ofobject-oriented

programminganddesign ofthe user interface-Design softwareinreal time.



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

Electrical Engineering Department
2"! Year — 2"'Semester
Computer and Systems Engineering

ECE 209: Electronics 3 (2+2)
Current mirrors -differentialamplifier— CMOS operational amplifier (Op-amp) design-
linear and non-linear op-amp applications-oscillators.

MTH 202: Probability and Statistics (2+2)
Probability axioms - probability laws - conditional probability - random variables -

discrete and continuous distributions - joint distribution; computer simulation -
sampling - measures of location and variability - parameter estimation - testing of
hypothesis - Random processes.

CEE 210: Computer Engineering 2 (2+3)

Computer types- architecture of computers - hardware components - the structure of
the processing unit.Control unit with wiring and micro programming - structure of
reduced instruction set computer - the input and output peripheral.

EPE 211: Electrical Power Engineering (2+2)
Electric powerGeneration : sources of energy -Electrical power stations-curvesloads-

Transferof Electrical Power: overhead transmission lines-underground cables-
interference betweenelectric andcommunication lines-the distribution ofelectric
power: theDCandACdistribution systems-electric power utilization: lighting-engines-
improvingthepowerfactor-theprinciplesofprotectionandcircuitbreakers-Earthling.

ECE 212: Signal Analysis (2+2)
Representation of signals - basic definitions of the continuous linear system- systems
system transfer function - response of the continuous linear system - frequency

response and filters - Discrete signals - sampling theory - Z transform — the inverse Z
transform — the Discrete Fourier Transform - simulation of continuous system by the
discrete time — Realizations of Digital Filters - Fast Fourier Transform, random signal
and probabilities.

MTH 201: Numerical Analysis (2+2)

Basic concepts of floating- point arithmetic - conditioning of a problem - numerical
stability of an algorithm - linear systems - direct methods (Gauss elimination; LU
factorization, Choleski) - iterative methods (Jacobi —Gauss- Seidle — SOR) -
approximation of functions - polynomials and piecewise polynomial interpolation,

splines, discrete least squares - nonlinear equations - Newton's method and its discrete
variants - fixed point iteration - numerical integration - Newton- Cotes formulas -
Gaussian quadrature rules - composite rules - initial value problems for ordinary
differential equation - one-step methods (Runge-Kutta methods) and multistep

(Adams) methods - Stiff problems.
o
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Electrical Engineering Department
3" Year — 1"Semester
Computer and Systems Engineering

CCE 301: Microprocessor and Applications (2+3)
Building microprocessor: the internal organization, and data units, linking parts of the
computer, controllers, interrupt priority and interrupt services, the families of
microprocessors, programmable assembly language: a total of instruction, methods of
tagging - linking microprocessor: Ways to control the input and output, barter when
The modular design of microprocessors, applications.

CCE 302: Computer Graphics (2+2)

The basics of modeling and design and a variety of forms using computers - the role
of linear algebra in modeling and drawing with computers - techniques display
graphics - programming skills in the use of computers for the ticker graphics such as:
drawing shapes two-and three-dimensional, cut shapes, hide lines, shading, windows,
painted surfaces and curves.

CCE 303: Fundamentals of Computer Networks (2+2)

Introduction to computer networks and applications - networking components,
characteristics and quality of service - the hierarchical model (OSI -TCP/IP): the
application layer and protocols of their own, the transport layer and protocols of their
own, the network layer protocols own - tagging - layer data transfer protocols own
class material - Ethernet - network planning: Test networks, research points in modern
networks

ECE 304: Communication Theory (2+2)

Introduction to communication systems - Revision theory of signals and systems
continuous spectrophotometric analysis of the signals - transmit signals through linear
systems - the energy density and power spectral —Analog modulation: (Amplitude
modulation , single side band (SSB)and double side band(DSB) and (VSB) )- Angle
modulation (PM and FM generation and reception) -Frequency modulation (narrow-
band frequency modulation, wide-band frequency modulation, frequency detection) —
angular modulation (narrow band phase modulation, wide band , detecting corner) -
performance in the presence of Noise— sampling theorems - sampling methods -
digital communication systems - line coding - several wives - the formation of the
pulse - the interference between the code - scrambling data - digital receiver and
retransmission renewed - error detection - digital carrier systems—digital modulation
techniques- shifting the frequency telegraphy - telegraphy phase shifting -
performance analysis of digital communication systems - Candidate mirroring - error
rate resulting from the noise - multiple Access technologies.
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ECE 305 Automatic Control (2 +3)

The concept of feedback - types of control systems - the components of control
systems —Transfer function - block diagram - signal flow graph - modeling systems
(Analogy between mechanical systems and electrical) —Time Analysis: The analysis
of the transient response, the analysis of the state of stability, error analysis, stability
criteria: Routh - Hurwitz table, Bode plots, Nyquist contour, root locus -
compensators design techniques using Bode plots and root locus - the use of computer
applications in the analysis and design of control systems.
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Electrical Engineering Department
3" Year — 1"Semester
Computer and Systems Engineering
Elective Course 1

CCE 321: Machine Learning (2+1)
Simplified basic concepts of modern techniques in the field of machine learning
(Showing balanced between theoretical and practical topics in this area) the

application of the previous concepts in many areas including: pattern recognition,
artificial intelligence, data Science and Engineering, Smart Media.

CCE 322: Computer languages design (2+1)

The main stages of the design of programming languages - methods of building the
front end of the complexes in terms of the language syntax and semantic analysis —
practical application through the use of language analyzers.
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Electrical Engineering Department
3" Year — 2" Semester
Computer and Systems Engineering

CCE 304: Security of Computer Networks (2+2)

networking components, characteristics and quality of service - the network layer
protocols and their own - tagging - layer data transfer protocols and their own - the
physical layer - Ethernet - Network planning - test networks.

CCE 306: Operating Systems (2+2)
Principles of operating systems and objectives - types of operating systems -

Description of operations and management - automatic memory management:
exchange, fragmentation, deliberation pages, virtual memory (deliberation virtual
pages, the division default) - types of different algorithms used in operating systems -
file systems - control systems of income and output - Methods of scheduling for
single processor - the case study.

ECE 309: Digital Communications (2+3)

Noise in digital communication systems (ASK, PSK, FSK, QASK, QPSK, MSK and
M-array systems) - Spread spectrum communication system — Types - Effect of noise
and interference - Synchronization — Analysis and applications of mobile

communication systems.

ECE 310: Lab and Measurements (2+3)
Spectrum analyzers - digital multimeters - digital oscilloscopes - Logical analyzers —
Lab experiments in electronics, communication networks, computers,

electromagnetic, and control systems.

CCE 307: Database Fundamentals (2+2)

Principles of Database Systems - Date of its development and its application - the
relational model: what it is, languages relational such as relational algebra and the
language of SQL — entity model - relationships - processing queries - conversion of
ER diagrams to relational model - Methods Database Design - Protection of database

systems - design rules of simple database system.
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Electrical Engineering Department
3" Year — 2"'Semester
Computer and Systems Engineering
Elective Course 2

CCE 325: Interaction with Computers (2+1)

Definition and characteristics of systems, digital control - Convert and retrieval
signals: theory rely on data samples (the theory of Shannon), operations devices
constipation samples, converting analog signals to digital and vice versa - a function
Impulse response— signal flow graph and its applications in the control systems of
digital —Time and frequency Analysis - Stability (stabilization) digital control systems
- design of digital control systems: the successive compensation, feedback
compensation, the feedback of the situation and the feedback output, the digital
controller.

CCE 326: Security of Computer Networks (2+1)

networking components, characteristics and quality of service - the network layer
protocols and their own - tagging - layer data transfer protocols and their own - the
physical layer - Ethernet - Network planning - test networks.

CCE 327 Measurements and Labs (2+1)

Spectrum analyzers - digital multimeters - digital oscilloscopes - Logical analyzers —
Lab experiments in electronics, communication networks, computers,
electromagnetic, and control systems.
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Electrical Engineering Department
4™ Year — 1*Semester
Computer and Systems Engineering

CCE 401: Designing Web Applications (2+1)

Concepts of application servers programmed on the Internet - the characteristics of the
architectural elements essential for web sites and programs that produce content
interactively - Technology Java Servlets and Java Server Pages (pages JSP) - build
applications using: HTTP, HTML, XML, - PHP design patterns - Libraries Results
(JSTL) - databases (MySQL / JDBC) - Object-Oriented mapping tools - Security
(SSL) AJAX (JavaScript, DOM) - Web Services (SOAP / WSDL / UDDI)
Frameworks (Struts).

CCE 402: Parallel Processors (2+1)

Classification systems parallel processing - parallel processing techniques: parallel
computing, multiprocessor with shared memory, processing interconnected networks -
Introduction to Programming GPUs - practical applications.

ECE 404: Control Systems (2+1)

Definition and characteristics of systems, digital control - Convert and retrieval
signals: theory rely on data samples (the theory of Shannon), operations devices
constipation samples, converting analog signals to digital and vice versa - a function
Navigation Impulse - graphics flow signal and its applications in the control systems
of digital - Analysis timetable and bandwidth - equilibrium (stabilization) digital
control systems - design of digital control systems: the successive compensation,
compensation nutrition reverse, the feedback of the situation and the feedback came
out, the arbitrator digital.

CCE 498: Executive Training (1+2)
Student practice the engineering skills and knowledge into the civil community
through the available engineering companies in the relevant areas his study.

CCE 499: Graduation Project 1 (0+4)

Research Orientation Sessions - Identification of Research Plan - Group Formulation -
Survey and Review Literature - Visit Company Associated with Project - Problem
Analysis and Proposed Solution Approach - Research Proposal Submission - Internal
Preliminary Seminar.
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Electrical Engineering Department
4™ Year — 1*Semester
Computer and Systems Engineering
Elective Course 3

CCE 421: Pattern Recognition And Image Processing (2+1)

Introduction to pattern recognition and image processing - digital representation of the
image - ways to improve and restore the image - image filters: the homogeneity of the
image, make images clearer - methods of dividing the image - Transformers images -
Methods of classification patterns - Introduction to Neural Networks.

CCE 422: Design Of Database Systems (2+1)

Interior design principles for database management systems - Methods semi-
structured data storage through Extensible Markup Language - processing queries
using Structured Query Language extensively - a case study.
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Electrical Engineering Department
4™ Year — 1*Semester
Computer and Systems Engineering
Elective Course 4

ECE 425: Advanced Computer Networks (2+1)
The basics of communication in computer networks, such as advanced: Frame relay,
B-ISDN, ATM protocol - traffic management networks ATM - high-speed local area

networks such as: LAN Ethernet, FDDI, DSL, ADSL - modeling and analysis of
advanced network.

ECE 426: Simulation Methods for Control Systems (2+1)

Selected topics in the simulation control systems in line with the technological
development in this area.
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Electrical Engineering Department
4™ Year — 1*Semester
Computer and Systems Engineering
Elective Course 5

CCE 428: Applications and Techniques of Artificial Intelligence (2+1)
Concepts and various artificial intelligence techniques - genetic programming and

swarm intelligence (Ant Colony Optimization) - swarm intelligence (particle swarm
optimization) - data mining - genetic applications in data mining - applications of
swarm intelligence in data mining - a case study.

CCE 429: Applications for Programming Portable Computers (2+1)

Mobile applications - how to take advantage of many of the capabilities of mobile
devices to produce creative solutions to the challenges of daily life: the development
of mobile applications using the operating systems Android, IOS: activities,

resources, content providers, threads, services, planning and user interface events,
multimedia technologies, programmable sensors, networking and database services - a
case study.

ARK
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Electrical Engineering Department
4™ Year — 2" Semester
Computer and Systems Engineering

CCE 403: Digital Image Processing Lab (2+3)
The goal of the lab is to implement a set of experiments in digital image processing -

these experiences can cover the following topics: the application of some of the ways
to improve the image, the application of some methods of image filters, the
application of some methods of dividing the image, the application of some methods
of image converters.

CCE 405: Wireless Networks (2+2)

Basics connect wireless data - Computer Networks Wireless - generations mobile
phone network - TCP / IP protocol in transmission over the Internet - the difference
between the digital networks of mobile and fixed - the analysis of network
performance - a comparative study between the performance of both wired and
wireless networks - an analysis model for a wireless network such as IP mobile
phone, and Bluetooth - to model a wireless network.

CCE 406: Robot Systems (2+3)

Robot classification systems - types of connections - the transition matrices between
frames of reference - the robot modeling (model front and reverse engineering,
kinematic model front and reverse - the dynamic model) - planning motion paths and

control - programmable robot - the robot applications.

CCE 407: Artificial Intelligence (2+2)

The principles of artificial intelligence, such as the traditional methods: the
representation of knowledge, research methods in the space of cases, the expense
attribution, rules-based systems - programming languages used in the field of artificial
intelligence with a focus on the language of one of them - an introduction to expert

systems.

CCE 499: Graduation Project 2 (0+4)

Collection of Information Required to Analyze the Problem - Preparation a List of
Facilities Required to Perform Suggested Plan - Obtain Software, hardware,
Components, or Others - Conduct Field Trips if Needed - Interpretation of Results -
Internal Seminar for Rehearsal - Submission of Dissertation.
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Electrical Engineering Department
4™ Year — 2" Semester
Computer and Systems Engineering
Elective Course 6

CCE 431: Security of Computers and Networks (2+1)

Threats to security: security requirements, types of threats, memory protection -
Access Control: Controlling user access, the use of passwords, access controls and
data protection methods developed for data - viruses and threats associated with them
- network security: the transport system and tunnel system - Types of Firewalls - the
security of operating systems and databases - systems encryption and decryption:
switch replacement - symmetric and asymmetric system: a public key and private -
the basic encryption systems - points to new research in the field of computer security
and networking.

CCE 432: Selected topics in microprocessor industry (2+2)
Selected topics in microprocessor industry.
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Architecture Engineering Department
1st Year — 1stSemester

ARC 121: Drawing and Architectural Expression Tools 1 (2+3)

The course aimsto introduce students tothe basicsand principles ofdrawing
andarchitectural  expression. Focusing onthe development ofimagination
usingvariousdrawing toolssuch as pencils, ink and colors, with the development
ofstudent capacities ofthe free-hand sketchingandthe differenttechniquesof painting.
Emphasize the importance oflight and shadowinarchitectural expression.

ARC 122: Building Materials (2+1)

The course makes a brief analysis of the main groups of building materials and
secondary one. Their properties, products and their use in the construction process,
include: stone, wood, porcelain, red bricks, blocks, materials limestone and cement,
all of concrete components, metals, glass, fiber reinforced materials, insulation
materials, and sealants. In addition to, the introduction of the main construction
systems (the skeleton, solid, and shell systems).

ARC 123: Architectural Design and Visual Morphology 1 (2+4)
The course covers an introduction of tools and technical methods of concepts and
expression with drawings, and focusing on developing the student skills. The

curriculum includes; studying of design elements (point, line, direction, volumes,
texture, colors, and compositions); deals with the operation related to the perception,
nature of light, motion, color, deep and distances. The focus is on the principles and
fundamentals of architectural design through the ideas and concepts of the various
forms of two-and three-dimensional, models applications, and how to get the unity
and the artistic value in design. With support scheduled site visits.

ARC 124: Theories of Architecture 1 (3+0)

The course aims to define architecture, requirements, design goals, design criteria and
rates, the possibilities and the surrounding circumstances, the conditions that must be
met in buildings (utility and functionality, durability, beauty, economy). utility and
functionality: human standards, analysis of the buildings to functionalism and service
elements and elements of horizontal circulation: entrances -corridors - lobbies,
elements of vertical circulation: Stairs - Lifts - ramps - escalators.

Study design principles of residential buildings and connecting the different design
spaces inside the house (living rooms-bed rooms- baths- kitchens ....) with human
needs and dimensions of the human body, elements of vertical and horizontal
circulations . With support scheduled site visits.

MTH 111: Mathematics & Statistics (2+2)
Statistics: Presenting and classifying statistic data — random variable concept —
Central tendency & Dispersion measures — Probabilities principles -Continuous
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probability distributions - Confidence Interval Estimation — sampling - hypothesis
testing.

Linear programming: Objective function — the chart solution to linear programming
problem — the mathematical solution to linear programming problem (simplex
method).

CIV 111: Constructions Theory (2+2)

Statically specified structures analysis - Construction types - loads - reflexes — struts -
inner forces in beams — frames — planar trusses — statically unlimited structures
analysis — conformations - compatible configurations method - approximate methods
— planar sections characteristics — stress and strain : vertical stresses , shear stress ,
tensile stress , main stresses .

YYA
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Architecture Engineering Department
1st Year — 2ndSemester

ARC 125: Drawing and Architectural Expression Tools 2 (2+3)

The course aimstoteachstudentshow to drawaccuratelyand professionallyanddevelop
the student abilities and skills to presentgraphicsand drawings, expressby project
theshade andshadows on theplans and elevations. Enable students todrawthe internal
and externalperspective for thedifferent architecturalspaces.

ARC 126: Construction and Building Systems (2+2)

The course aims to introduce students to the implementation phases of the buildings
skeleton systems - bearing walls —shell buildings—different types of construction
systems. Structural elements: stairs - walls - openings - lintels - arches — vaults -
domes - retaining walls for foundations - insulating layers (moisture - temperature -
acoustic) expansion and settlement joints.

ARC 127: Architectural Design 2 (2+4)

The course aims to train student to perceive the architectural spaces and to develop his
abilities to design spaces and simple compositions, through studying the impact of
activities and movements on the spaces requirements and design standards. Design
architectural projects with simple programs and simplification of the context
determinants and requirements. The main focus is on; the function and the efficiency
of using spaces and the furniture arrangements; and the selection of the appropriate
materials and construction methods. In each project it should be determine and
concentrating on the main objective within the other designing objectives
(movement's efficiency, orientation, privacy, space morphology and consequence,
associated impressions), and the projects type could be; private residential buildings
(chalet or vacancies houses); children buildings (simple educational buildings,
kindergartens, activity centers, library, or children museums); simple kiosks in public
gardens; simple structures such as umbrellas or waiting sheds. The course should be
supported with site visits to similar projects.

ARC 128: History of Architecture 1 (3+0)

The course covers the study of ancient civilizations (old Egyptian architecture: Old -
Central — Modern state) , Civilization of West Asia and Mesopotamia: Babylonian
period, Assyrian, Persian, Classical civilizations (Greek and Romanian) -early
Christianity - Byzantine architecture. That is recognized concepts governing these
civilizations, the factors affecting the appearance and evolution, viewing and
analyzing models of these buildings and linking between architectural production and
culture of the community, scheduled site visits support the course.

CIV 112: Surveying (2+1)
Introducing the principles of planar surveying and photography surveying and their

applications in advanced architecture — drawing scale - Longitudinal leveling and
yya
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simple angles measures — area by longitudinal measurements — grid leveling —
theodolite — maps drawing — photo surveying principles.

CIV 113: Materials Characteristics & Resistance (2+2)

The course aims to introduce the materials and the methods of choosing and using
them — engineering materials — Standardization - Standard Specifications — codes —
technical inspection — building materials technology , modern advantages &

innovative use of construction materials — concrete technology : concrete materials ,
concrete quality control , construction units and partitions , gypsum , lime , wood ,
and stones - water harm effect on construction materials :gemmating , chemical
attacks , corrosion , frost effect - engineer materials mechanics : testing machines &
strain gauge - mechanical characteristics - materials behavior and resistance under
static loads of pressure , shear , bending , tensile.

Yéo



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

Architecture Engineering Department
2nd Year — 1stSemester

ARC 221: Building Construction and Principles of Executive Designs 1 (3+2)

The course aims to introduce the students to the executive steps and detailed
information for the construction and finishing works, through an introduction of the
working drawings and its specific data. Study some details for the buildings elements
and finishing of stairs cases. The course includes the sanitary and electricity works
inside buildings, the indoor and outdoor finishing works. With supported by

scheduled site visits.

ARC 222: Architectural Design 3 (2+4)

The course aims to develop the student's ability to the architectural design with
concentrating on the architectural elements and compositions to buildings with
modular or different elements (schools, malls, touristic villages...).

The course concerns also in developing the student design abilities to deal with
architectural complicated problems (several functions and the different circulation
categories), that's to achieve the functional performance and to fulfil the structural
requirements. The course concerns also in developing the student design abilities to
deal with the cultural requirements, habits, traditions, behavioural patterns, physical
potentials, social spatial patterns which characterizes different cultures, the human
dimension and requirements and the psychological effects on the architectural
morphology. The course should be supported with site visits to similar projects.

ARC 223: Theories of Architecture 2 (3+0)

The course aims to study the ways and methods of architectural design, formulate and
analysis the architectural program, the formation of the design concept and methods
of assessment and development, with the study of the principles and parameters of
design for public buildings with simple and medium functional relationships ;
kindergartens - schools- libraries- social centers ..) and the composite functional
relationships; museums, medical buildings, hotels sports buildings, commercial and
recreational buildings - theaters ...etc.). With supported by scheduled site visits.

ARC 224: Theories of Urbanism (3+1)

The course covers the study of the emergence of the idea of the city and its role in the
modern era, the concepts of the city; the evolution of functional components of the
city - the political institution and defense - economic corporation — social and
religious institution. Relationship with the city Fullback, urban planning and
development between East and West: the formation of the city and the variables of
community and intellectual influence therein. City as a complicated phenomenon,;
human - economic, social, and political. The problems of the contemporary city
throughout the impact of the industrial revolution, the information revolution, and the
cities of the future. Modern thought for the city planning and theories of the utopia -
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the direction of the beautiful city - the theories of the formation of the city - the
garden city - the planning process — the rural towns — the towns of multiple nuclei.

ARC 225: Computer Applications 1 (1+2)
The course covers an introduction for computers and its definition, includes special

issues about two-dimensional drawings (2D): Interface application software -
commands - graph theory - methods of objects selection - how selected - and handle
—zoom in and out - Measurement - movement within the file - the idea of layers - edit
- types of lines and weights —construction lines - hatches - blocks - dimensions -
reference files — printing and plotting.Identify the architectural presentation
applications by using computers.

CIV 221: Reinforced Concrete and Steel Structures (2+2)
The program aims to present concrete and steel structures design principles.
Reinforced Concrete: the principles — analysis and design of bendable sections — loads

distribution — reinforcement of beams — flat slabs- columns — stairs — statically
specified frames — hollow blocks — beams grid - precast construction units links.

Steel structure : steel constructions structure systems — design loads —axial forces &
moment of curvature elements design - bolted & welded connections — steel
framework & trusses structure details — connections details — solid buildings.
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Architecture Engineering Department
2nd Year — 2ndSemester

ARC 226: Building Construction and Principles of Executive Designs 2 (3+2)
The course aims to introduce the students to the executive steps and detailed
information for the mechanical and manual methods in construction process, finishing

materials, new materials and study details of building elements ( doors- windows —
partitions — curtain walls and panels ..etc). The course includes an introduction of
working drawings with its specific data. With supported by scheduled site visits.

ARC 227: Architectural Design 4 (2+4)

The course aims to develop the student's ability in the design of a public buildings
with special constructional nature, which require creativity and innovation to produce
formations and spaces depend on the modular constructional unit (exhibitions — game
and sport centers — halls -museums - etc.). With the use of the latest structural systems
and modern building materials, and the use of methods of three-dimensional
expression (models) in the development and presenting of ideas, and the course
should be supported with site visits to similar projects.

ARC 228: History of Architecture 2 (3+0)

The course covers the study of Coptic architecture; Romanesque, Gothic, and
Renaissance, Identify the prevailing thought of society and the impact of this thought
on architectural production, present and analyze models of this architecture. The study
of Islamic Architecture in Egypt, identify the ruling concepts of the Egyptian society
in different Islamic eras, present and analyze models of ages (Umayyad - Abbasi -
Tulunid - Fatimid - Ayyubid - Mamluk and Circassians - the Ottoman era), study the

impact of paradigm on the architecture. The course contains scheduled site visits.

ARC 229: Design and Environmental Control (2+2)

The course covers the introduction to the concept and importance of environmental
design and its impact on building design through the study of: thermal environment,
the climate and its components, climatic data, The study of energy and the thermal

scope: map of thermal comfort, standards and rates and indicators of thermal comfort
- physical assessment of thermal comfort - convection solar radiation, Map of solar
path , solar shading devices and design c<heat exchange between the building and
theenvironment: thermal loads of the Internal spaces - rates of heat transfer to the
outer envelope of buildings - indicators and thermal design of the outer envelope of
buildings, Natural ventilation; horizontal and vertical air movement, the building

orientation. Design goals of thermal environment control, design tools and
architectural solutions. Lighting study: natural lighting and its importance, sky cases,
the components of natural lighting, the factors affecting the amount of natural lighting
inside buildings, window impact on the natural lighting inside buildings, methods of
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natural lighting analysis, natural lighting quality. With supporting of training on field
devices and computer applications.

ARC 230: Architectural Studies and Humanities (3+0)
The course aims to study humanitarian considerations with relevant correlation

between architectural product and physiological and psychological impacts on the
community in general and the needs of users, in particular, which is also reflected on
the processes of creativity and innovation in the process of design. Focus on the
stages of development and transformation in the schools of thought and their impact
on the perception in the community. Training on scientific research methods and how
to collect information on human studies, analysis and application of the results in
various stages of design.

ARC 231: Field Training 1 (0+0)
Committed to students enrolled in the second year to perform the field training in
accordance with the Rules of Procedure of the college in one of the areas for ;

Building construction, Executive design and working drawings, - construction and site
works. The training must be in the engineering offices and consulting agencies which
approved by the board of the department and the faculty, where the student submits-
at the end of training — a technical report for the aspects of the training field and its
scientific, technical, and skilled benefits.

Cl1V 222: Foundations (2+2)
The course aims to define soil mechanics and foundations design and test — the soil

main properties: soil classification — soil compaction — soil compression — soil side
pressure — shallow foundation design — piles foundation — bearing walls — soil
researches & foundation type choice.
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Architecture Engineering Department
3rd Year — 1st Semester

ARC 321: Executive Designs 1 (2+3)
The course aims to introduce students to the basics of preparing working drawings

process, by Identify the implementation drawings— architectural working drawings -
executive plans, layout, external facades, internal sections, finishing tables, external
and internal openings tables. The student prepares draft executive designs included
basic architectural drawings.

ARC 322: Architectural Design 5 (2+4)

The course aims to develop the student abilities to deal with architectural problems
with complicated nature (different functions, different circulation categories, different
structural methods). The curriculum includes the architectural design of the complex

buildings with the horizontal extensions within a unique specific urban context and
wide span buildings, studies the internal and the external spaces and the horizontal
and the vertical circulations- taking into consideration the environmental, climatic,
and ecological dimensions. Apply sustainability principles, and using the modern
technological methods, developed and integrated technical systems. Analyzes applied
projects and supports with site visits to similar projects.

ARC 323: Theories of Architecture 3 (3+0)

The course aims to study the global architectural trends and philosophies in the first
half of the twentieth century (The Organic, The Functional Formalism, The
Functional Technological, The Structuralism, The Expressionism theories) with the

definition of basic considerations, ideas and design concepts for the types of office
buildings, factories, Industrial buildings, transportation buildings, with support
scheduled field visits.

ARC 324: Planning New Urban Communities (2+3)
The course covers the study of the philosophy of planning new cities in Egypt and the
reasons for it: the impact of the site and the regional and the social climate in the form

and methodology of city planning and the new urban communities; supported studies
(environmental, ecological, regional, economic, social, housing and services, roads
and infrastructure). Privacy of regions and integrative installation of specialized
studies. Generating alternatives and evaluation, development of master plan and
detailed. With support scheduled site visits.

ARC 325: Computer Applications 2 (1+2)

The course covers three-dimensional drawings (3D):Extrude, models view, coordinate
system, paper spaces(model and layout), orbit (shots),user coordinate systems
(USC),3D solids shapes, sections, slice, shade and shadow, visual reality and the
animations.

Yé¢o
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Architecture Engineering Department
3rd Year — 2ndSemester

ARC 326: Elective Courses 1
(Studies of Interior Design and Aesthetics)

ARC 326.1: Interior Architecture (3+0)

The course aims to support the student's skills in the interior spaces design through:
identify the concepts, styles and contemporary trends of interior design, the design
principles of forming interior spaces in public and private buildings, the components
of inner spaces and factors influencing interior design decisions (perception - colors —
morphology -aesthetic aspects — human and functional needs - technical
requirements...). Refine the presentation skills and the expression methods of interior
design details through applied design.

ARC 326.2: History of Islamic Arts (3+0)

The coarse covers the history of Islamic Arts and analysis its vocabularies, decorative
elements and creative characteristics through the study of various artistic trends and
effects of religious, social, and critical analysis for old and contemporary works to
conclude the design principles and concepts. Analytical study for the important
architectural and decorative elements in the Islamic arts which includes ( Columns -
piers - capitals - Arches - stalactites - apse - entrances — decorations). Applied Arts
(ceramics, glass, metals, wood carving and arabesque, carpets, calligraphy, etc. ...).
Sources of inspiration for Islamic design thought.

ARC 326.3: History of Interior Design and Furniture (3+0)

The course covers a comparative study of the history of furniture and interior design
in antiquity, classical and medieval European Renaissance and modern eras. Identify
the characteristics and features of each style. Make a focus on the link between the
architecture, interior design, and furniture. Review the most important examples for
contemporary trends. Identify the most important pioneers, international designers
and the design works of various schools of modern interior design.

ARC 326.4: Interior finishes (3+0)

In-depth studies in different treatments of interior spaces; emphasis on the detailed
executive interior design, the impact of technical systems on forming the interior
spaces, materials usage, selection, and specifications, furniture design and textile
Components of aesthetic quality in interior spaces, design applications.

ARC 326.5: Forming and Aesthetics (3+0)

The course aims to provide principles, concepts and trends in architectural and urban
aesthetics -the concepts and principles of visual perception and formation of mental
images - develop the skills of form generation and spaces design - connecting
historical and contemporary product in architecture and urbanism- study aesthetic,
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intellectual, sensory, emotional theories - determine the types of Aesthetics. Case
studies and examples, application in research projects and exercises.

ARC 326.6: Architectural Criticism (3+0)

The course aims to provide architectural criticism concepts, tools, methods and
models- review of trends and schools of architectural criticism and their productions -
identify the most important theoreticians - support skills of the positive evaluation,
and expression of dialogue, visual analysis, and writing. The curriculum includes
concepts and definitions — Criticism, evaluation and assessment - the nature, function
and the importance of the architectural criticism - History of architectural criticism,
schools and trends of criticism, data, description, documentation and positive
registration, explanation and analysis, the assumptions and criteria, principles of
evaluation, results, evaluation criteria, personal and community values and norms,
change and contrast, criticism and evaluation of design processes, approach of
architectural criticism, architectural competitions, results of architects and major
projects, models, applications, and case studies.
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Architecture Engineering Department
3rd Year — 2nd Semester

ARC 327: Executive Designs 2 (2+3)
The course aims to train students to prepare detailed working drawings through
studying detailed drawing groups using different scales and showing data and

dimensions, Specifications and leveling. The student prepares the executive design
projects including the detailed architectural drawings, shop drawings, and make the
coordination between other fields.

ARC 328: Architectural Design 6 (2+4)

The course aims to develop the student abilities to deal with architectural problems
with complicated nature (different functions, different circulation categories, different
structural methods). With projects designed to housing group in order to develop the
student's ability to access space formations; external and internal , through basic unit
(housing) and associated services, in a specific physical site with determinate

characteristics to rush out into account the social, economic and environmental
dimensions, the access, paths and transportation networks for residents ,visitors and
vehicles , with interest of landscape design. Support the study with field visits to
similar projects .

ARC 329: Theories of Architecture 4 (3+0)

The course covers the study of architectural trends in the second half of the twentieth
century, the trends and characteristics of contemporary architecture; Modernism, Late
Modernism, Post Modernism, and Deconstruction architecture.. As well as the Green
Architecture - Sustainable Architecture — Vernacular Architecture that are interested

in the environmental and cultural dimensions and expression of the identity of
communities. Study a comparison between the global and local experiences of these
kinds of trends, the attempts of contemporaries’ architects to produce an architectural
identity, the role of Vernacular architecture in the expression of identity, with
supported site visits.

ARC 330: Technical Installations (3+1)
The course covers the study of Artificial lighting: mechanisms and concepts of
lighting, intensity of light, economic evaluation of artificial lighting units, design and

distribution principles of artificial lighting.

Acoustics: The sound; speed, waves, and Frequency, acoustic standards, sound levels,
the equivalent sound level, noise levels. Principles of the internal acoustic design,
design of the sound absorbing materials.

Air conditioning: the introduction of heating and cooling loads - design Principles -
central distribution and isolated devices - Industrial ventilation - equipment and
heating systems.
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Hydraulic utilities: design principles of public toilets, sanitary fittings, methods of hot
and cold water supply - systems and methods of drainage - drainage systems for
desert areas - fire fighting requirements - design principles for the ground water tank
for firefighting, manholes / sedimentation, design principles for swimming pools,
pumps rooms.

ARC 331: Housing (2+2)

The course covers the housing and residential development and interactions with
relevant aspects, housing operations and development, objectives, phases and outputs.
Analysis and planning of residential areas, analysis, evaluation and design of housing
models, completed and progressive development, design and planning of residential
sites, sociology and economics of housing and residential development.

The housing project includes: planning methodology of residential areas, preparation
of housing programs and services in the light of the needs and possibilities,
alternatives generation of residential areas, services and transport networks,
automated traffic and pedestrians distribution. Housing categories: design principles
and considerations of housing units, residential sites, design and evaluation of housing
units, development of innovative residential areas.

ARC 333: Field Training 2 (0+0)

Committed to students enrolled in the third year to perform the field training in
accordance with the Rules of Procedure of the college in one of the areas for ;
Architectural design , Executive design and working drawings, - construction and site
works, urban design and planning, conservation of Architectural and Urban Heritage.
The training must be in the engineering offices and consulting agencies which
approved by the board of the department and the faculty, where the student submits-
at the end of training — a technical report for the aspects of the training field and its
scientific, technical, and skilled benefits.
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Architecture Engineering Department
3rd Year — 2nd Semester
ARC 332 Elective Courses 2
(Studies of Environment — Studies of Heritage)
First: Studies of Environment

ARC 332.1: Climatic Design Economics (3+0)
The course covers the study of the concept and importance of feasibility studies -

principles of economic engineering of buildings - principles of cost accounting - the
basic concepts of economic evaluation of climatic treatments - the units used for the
economic evaluation - the cost of primary energy - energy analysis - elements costing
climatic treatments (direct cost - indirect cost) - applied model to calculate the
commissioning of climatic treatments / mechanical treatments - the analysis of the
economic efficiency of climatic treatments - economic assessment of the break-even
point — applied studies and examples.

ARC 332.2: Design, Environmental Planning and Energy (3+0)

The course covers definition of design and environmental planning - the elements of
external climate - analysis of the climatic elements and environmental studies - factors
affecting on the climatic elements (height, topography, etc.) - thermal comfort
standards - evaluation of thermal comfort - climatic comfort level (acoustics / lighting
/ heat) - landscaping elements for energy conservation - case studies and examples.

ARC 332.3: Energy Efficiency in Buildings (3+0)

The course covers an introduction to methods of energy conservation in buildings as
one of the most important objectives of the environmental architecture trend , by
identifying the inefficient use of energy in contemporary architecture, the principles

of green architecture and its role in energy saving, types of renewable energy sources
and non-renewable, usage of solar energy in the negative design, identify negative
design techniques for heat gain and cooling with practical examples, strategies to
conserve energy in architecture and rationalization, the developing the integration of
negative method and positives method with little consumption of energy in buildings
design to achieve maximum efficiency in energy saving.

ARC 332.4: Contemporary Trends of the Climatic Design (3+0)

The course covers the study of climatic design concept and principles - elements and
levels of the climatic design - contemporary trends of climatic design. Trend of
Sustainable Architecture: the principles and elements of sustainability - sources of
new and renewable energy - re-use and recycling of materials and buildings -
sustainable architecture tools. Ecological Architecture: the concept of ecological
architecture - technical installations in buildings — elements of building envelope —

contextual ecological elements — ecological design circle. Eco-Tech Architecture:
Yo
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development of buildings technology — principles of intelligent buildings - intelligent
envelope — external envelope with double ventilated.

ARC 332.5: Architecture of Hot Areas (3+0)

The course covers study of climate levels (global climate / regional / local / limited /
internal) - Arab Republic of Egypt climate regions - environmental climatic
conditions of the desert region — study of desert areas - hot / dry climate -

environmental control in desert areas - design concepts in desert areas - environmental
heritage architecture - principles and criteria of the climatic design of the desert
region - the buildings development in the desert areas - solar architecture - passive
and active design for cooling and heating - environmental design for energy
production through environmental innovations in the process of architectural design -
applied projects for the architecture of hot areas - a project for design a building in the
desertarea.
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Architecture Engineering Department
3rd Year — 2nd Semester
ARC 332 Elective Courses 2
(Studies of Environment — Studies of Heritage)
Second: Studies of Heritage

ARC 332.6: Architecture and Heritage (3+0)

The course aims to recognize the concepts of both the architecture and heritage, the
role of architect in society - study of the correlation between architecture and heritage,
the concept of architectural and urban heritage, heritage classification - the heritage
values - methods and approaches to treatment of the heritage buildings - Heritage
management. Architectural design in heritage context: elements - characteristics -
determinants and standards - design phases - methods and mechanisms of treatment
and interaction - analysis and critique of the design thought of leaders and
international architects, local and international case studies and projects. Heritage,
contemporary, and the futuristic outlook in architecture, applications and exercises.

ARC 332.7: Conservation of Architectural and Urban Heritage (3+0)
The course presents concepts of Architectural Conservation: preservation -

maintenance - restoration - reconstruction - reuse - .. etc, and focuses on the
principles, requirements, and determinants of dealing with heritage buildings —
legislation, domestic and international laws — approaches and new trends of
architectural heritage conservation - local and global experiences - the community and
stakeholders role in heritage conservation- problems and limitations in the current
situation in Egypt. Heritage areas ; properties and values, urban character and tissue -
the current challenges - the causes and manifestations of urban deterioration. Urban
conservation concepts: rehabilitation, improvement, upgrading, revitalization, and
urban renovation. Criteria , approaches, choice principles, levels of intervention -
phases - management - stakeholders - funding — legislation and governing laws.
Local and global experiences in urban conservation of heritage areas - Studies and
projects of character support and enhancement — urban harmony - research
applications.

ARC 332.8: Building Maintenance and Restoration (3+0)

The course covers the study of methods to identify defects - the basics of quality
control - performance evaluation - the standards and specifications - Egyptian Code
The concept of maintenance; Types of necessary maintenance of buildings —
preparing phases to perform maintenance plan - the ways and methods of buildings

maintenance - the maintenance costs - new trends - case studies and applications.
The concept of restoration; the origins and development of architectural restoration
within the architectural conservation system - international standards, theories,
principles, and methodology of restoration - types of restorations for historic buildings
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- methods and techniques of restoration process - types of tools and instruments -
implementation phases — modern trends and tools - case studies and applications.
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Architecture Engineering Department
4th Year — 1st Semester

ARC 421: Executive Designs 3 (2+3)
The course aims to exercise students to prepare working drawings of executive
designs for preliminary architectural project, and focus on the different methods of

construction systems, and use advanced technology in the executive architectural
details, the indoor and outdoor finishing materials and installation methods in the
implementation process, coordination with other works, that includes all working
drawings package of executive architectural, structural, sanitary , electrical works, air
conditioning work and fire alarm, including all executive details with an appropriate
scales.

ARC 422: Architectural Design 7 (2+4)
The course deals with the multiple functions projects, and to deal with the principles
of macro and micro within a layout consists of several buildings, design the important

architectural buildings separately in details at every project. A preliminary program
should be determined for the whole project and its urban and architectural main
elements by analyzing similar projects, site visits, evaluating and concluding the
important issues. Focuses on projects which have a comprehensive design
appropriating with urban context through climatic and environmental studies, urban
design, complicated spatial relations, landscape, and to achieve the principles of
sustainability, with taking into consideration the economic issues, environmental and
structural systems, building envelope and service systems, technical installations, and
new materials, through analytical studies, plans, sections, elevations and perspectives.
And the course should be supported with site visits to similar projects.

ARC 423: Quantities and Specifications (3+0)

The course covers the different methods of the quantities calculation from the
executive drawings and as built drawings, also design of bill of quantities and
specification tables. The course includes studying the different types of contracts and
the general specifications and special items for the buildings. Using computer
applications to connect the specifications, the calculation of quantities and the cost
with architectural drawings.

ARC 424: Professional Practice and Legislations (3+0)

The course aims to study the role of the architect, the contractor, and the owner in the
construction process , the rights and obligations of each one, with studying the
organized legislations for professional practice through the origins of professional,

ethics, the engineer's responsibility towards society, business scope, the types of
contract ,fees accounting and methods of tendering types, obligations of the
implementation and supervision of the execution, with the definition and types of
construction contracts and commitment to ensure that construction defects.

Yo¢



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

ARC 425: Urban Design and Landscape (2+3)

The course covers introduction to urban design - urban design for some distinctive
global cities and their development over the centuries, analysis of the urban design
principles, the impact of natural, social and behavioral factors on the formation and
urban fabric. Principles of visual perception, analysis of the city visually :" visual
image / visual elements / visual forming. Alternatives for design and urban forming of
the city. Applied Studies on : 1- Methods of data collection and analysis, and
presentation techniques. 2- Reports of the formation of new or existing cities,
analysis and design of urban spaces. 3- Monitoring and analysis of the visual forming
elements of study area, applied study of the city formation.

Principles of landscape: earth forms- spaces - buildings - trees — street furniture- water
... the history, theories and principles of garden design through the ages. Impacts of
the local variables” traditions and climate” on design process. Applied projects of
landscape design.

Yoo
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Architecture Engineering Department
4th Year — 2nd Semester
ARC 426: Elective Courses 3
(Urban Studies)

ARC 426 .1: Community Development (3+0)

The course covers the definition of the community development approach and
concepts, its relationship to social and economic aspects — economic, social, and
urban development - existing conditions — features, constants, and variables -

development curriculum as an urban and economic content - development processes -
the official and popular roles, and its balance - the process of community design and
development and its components - the popular and official procedures and regulations
- management and implementation processes - historic and local examples - follow-up
and cases evaluation - studies of community planning and design - executive planning
- applications and detailed studies.

ARC 426.2: Urban Character (3+0)

The course covers the concept of: architectural and urban character, elements of urban
character - character levels — conclusion of different civilizations urban character,
modern urban character, Correlation between urban character and the environment,
Methodology of analysis and evaluation, analysis of changing patterns (urban
transformations) - Projects of urban character promotion in the new and existing
areas. Application: a detailed project to analyze and promote the urban character,

space / area / city.

ARC 426.3: Economy of Urbanism (3+0)

The course covers the general introduction to the science of economy - principles of
economy - the marginal benefit - the curves of equal benefit - the market economy -
the labor forces - sectors of economy - the formal and informal economy - tools of

economic analysis - statistical analysis tools - packages analysis - statistic
transactions. Economic problem and its relationship with urban conditions, economic
trends governing the distribution of goods, services and its relationship to urban
variables and evaluation of real estate - the conditions of supply and demand for
goods, services, and its urban significance - general indicators of economic trends at
the national level - development and economic growth and its relationship to urban
development. The economics of the city as a component of the region - localization
of land uses - the economics of housing, components of the national plan and its urban
and regional significance.

ARC 426.4: Design of Urban Spaces(3+0)

Displays due to the historical evolution of the concepts and the formation of Urban
Spaces, principles and design elements - analysis and evaluation of Urban Spaces -
visual spatial sequences and visual analysis - the aesthetics of Urbanism - aspects of

You
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non-urban; meanings, symbols and value, the concepts, schools and recent trends in
design and development of Urban Spaces - concept of space as a group expression —
an approach to upgrading and development, newer approaches to treatment and the
formation of Urban Spaces - urban space as an artistic and plastic phenomenon - the
vision of community and community consciousness - Fine Arts in public spaces and
their importance and their historical and contemporary models — community and
environmental art - public art in public spaces - present, analyze and evaluate local
and international models and applications , includes applied research and exercises.

ARC 426.5: Housing Policies and Socio- Political Transformations (3+0)

The course focuses on the integrative relations between the social and economic
context, the status and features of housing — the social and economic transformations
and associated policies and public housing directions, monitors the output material for

these policies: housing projects and their components (residential units, community
services, infrastructure networks, etc.), displays by criticism and analysis of housing
problems and the current approaches and policies to deal with them in Egypt, includes
research and practical studies.

ARC 426.6: Landscape and Site Vegetation (3+0)

The course covers the aspect study — landscape processes - the evolution of landscape
processes and theories - Output - design elements - the visual elements - continuous
landscape — regional approaches - classification of plant vocabularies - vegetation in
the landscape context - the element of plant and efficiency considerations (ecological

- economic) - principles and foundations of the arrangement and selection - Tropical
ranges - research applications.

ARC 426.7: Urban Upgrading (3+0)

The course aims to identify the problems of existing urban areas, and the phenomenon
of urban deterioration, types, causes and methods of measurement used to address
them. Classification of urban areas in historic cities, traditional quarters, informal
housing areas, etc. Methods of processing and dealing with urban areas: the historic
city centers / traditional residential quarters / informal housing areas. Applications:
monitor and measure the manifestations deterioration of the existing urban areas and

determine the treatment policies.

ARC 426.8: Detailed Planning (3+0)

Foundations and principles of urban design application through land division projects
- criteria for land designation for public uses - needs assessment of divided areas in
public utilities - terms and building conditions of division projects - laws and
regulations associated with land division projects - practical and procedural aspects in
the preparation of land division projects, application and exercises.
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Architecture Engineering Department
4th Year — 2ndSemester

ARC 427: Graduation Project (2+9)

The project addresses the analysis and design of an integrated engineering system,
using the rules, principles and engineering skills which has capacitated during the
studying years. The report of the project submitted by the student includes the details

steps of analysis and design achieved the requirements of the involved business assets
and the comprehensive application of computer simulation for the designed system,
also includes working drawings and maps needed to implement the designed
engineering system. The student must demonstrate in his board and when discussing
the full understanding and accommodated the principles and foundations and
engineering elements based upon his project and his ability to apply his work in the
field of Engineering in the future. And the course should be supported with site visits
to similar projects.

ARC 428: Feasibility Studies and Project Management (3+0)

The course aims to recognize the importance of the economic studies which are
necessary before taking design decisions, through identifying: the construction land
economics - the initial and operational costs - economic return and marketing studies.

Also focuses on the importance of the executive operations management role at sites,
through identification the planning and work scheduling, program reviews and critical
path method, analyze relationships between time and cost, management decision
making.

ARC 429: Management and Legislations of Urbanism (3+0)

The course covers the concepts and approaches of urbanism - definition of urbanism
system and elements - the participants in the process of urban development - aspects
of financing — developing techniques - the legislative aspects and its importance, the
process of developing building codes, how to develop the laws of the positive impact
on the urban environment, criticism of current laws - the concept and objectives of
building codes - The concept and objectives of the housing act — land use of urban
areas - tools of urban control - urban areas of special nature - general and special

requirements - the economic return of the development - applications in the existing
local projects.

ARC 430: Planning of Existing Urban Communities (2+3)
The course covers the study of general methodology for planning and developing of
the existing cities, analysis its complicated problems, the role of the local community

and community partnership in advancing spatial justice and local development.
Regional approach, socio-economic and urban studies, programs of housing and
services, databases and integrated compositions of planning studies (problems and
decisions). Alternatives generating, and evaluation on the overall level, detailed level,
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packages of projects level. Follow-up and updating phases. Curriculum of planning
updating.
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Architecture Engineering Department
4th Year — 2ndSemester
ARC 431 Elective Courses 4
(Building Technology Studies — Modern Applications in Computer)
First: Courses of Building Technology

ARC 431.1: Building Technology (3+0)

The course covers studying the technology concepts— historical background - building
technology at the site — principles of structural systems selection — contemporary
construction methods of precast and pre-stressed concrete buildings, lift slabs— tilt-up
system — vertical slip and tunnel forms- light steel construction - prefabricated
buildings - trusses - mechanization and contemporary construction equipments. The

curriculum includes the following aspects: theoretical background - implementation
and application phases - the definition of the used materials and equipment -
advantages and disadvantages - details and specifications, applications and examples

ARC 431.2: The Economics of Construction, Evaluation and Analysis Projects
3+0

The course covers definition of economic feasibility - feasibility studies elements - the

principles of building economics - international and local trends to reduce the building
cost— design economic - contract economics - implementation economics - analysis of

the efficiency of the building performance- compared to overall estimated cost - ways
of reducing the construction cost through the stages of the building life cycle - the
economics of implementation, operation and maintenance, ways of the cost
estimating of construction, practical applications and case studies. National economic
aspect and its impact on industry and construction processes - the elements of cost -
primary estimated - tender processes - economic life cycle and replacement - Methods
of financing control - cost-benefit analysis, feasibility studies; marketing, technical
and financing - different trends for the projects analysis and evaluation (quantity -
quality)- standards and evaluation elements - evaluation of projects; prior to
implementation; after occupancy - analyze the performance efficiency of the building
to the functions of new trends.

ARC 431.3: Executive Designs for furniture (3+0)

The course covers the detailed studying of design and implementation of the detailed
sections of furniture - composite furniture units (structural, plains) - Studying the lines
and sections terminology of raw materials used in the manufacture of furniture -
measurements the different sections of raw materials — ornaments and accessories -
the manufacturing line phases of the furniture - types of treatments and final finishes.

executive design for the models of furniture units and how processed for
manufacturing - the detailed sections of assembly means and accessories which are
used in the furniture units- new technologies for the

Y.



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

implementation and installation of the furniture units and their usage in the
preparation of executive designs for furniture units

ARC 431.4: Metal and Wood Constructions (3+0)

The course covers the wood and metal buildings - historic evolution - importance and
using cases - metal and wood construction materials: types - specifications - allowable
stresses in the structural design calculation - connections design (assembly, welding,
etc.) - metal and wood construction members design with drawings and executive
details of clips and connection links to each of the different simple (single) and
composite sections, network sections; columns, forms and connections, beams, in the
cases of simple bending, applied studies and examples

ARC 431.5: Advanced Construction Systems In Architecture (3+0)

The course aims to define construction and its impact upon architectural design,
principles provided in structural systems that are appropriated for building. Analyze
structural behavior for developed structural systems and materials which are used
such as (tents, cables, inflatable systems, shell and folded slabs, 2d & 3d network
systems, integrated tensile systems, high rise buildings). Analytical studies for the
modern international projects and local applied examples.

ARC 431.6: Value Analysis for Engineering Projects (3+0)

The course covers the emergence of value engineering and definitions of the field of
value - the difference between the analysis of values and operations of cost reduction
- obstacles facing applications of value engineering - the stages of the application of
value engineering during the life cycle of the project - working methodologies of
Value Engineering - major and minor Jobs project, methods of calculating the cost

function - quality models and how measured - types of cost in engineering projects -
identifying unnecessary cost - alternatives of value solutions - methods of evaluating
alternatives with value judgment - account value indicators.
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Architecture Engineering Department
4th Year — 2nd Semester
ARC 431 Elective Courses 4
(Building Technology Studies — Modern Applications in Computer)
Second: Courses of Modern Application in Computer

ARC 431.7: Graphic Design (3+0)

The course includes the bases and principles of the graphic design and its importance
in the architectural field, and how it will be useful in project presentation - Design
advertising: Logo, poster and identity card with using the computer programs. And
with applying the values and the design concepts and how it will be presented with
innovative way which reflects the designer's creative thinking- the bases of the
compositions and the relation of form and color in graphic

design- the real and virtual photos and how to create them with computer programs-
Present the design by using several computer programs.

ARC 431.8: Geographical Information Systems (3+0)

The course deals with the bases of the geographical information systems- historical
theories- the spatial problems and the suggested solutions with new technologies- the
advanced geographical information- time and the geographical information systems-
the timing maps, the digital analysis and remote sensing systems - information rules-
the digital spatial analysis- modeling, the two and the three dimensional simulation-
the place adapting analysis.

ARC 431.9: Computer in Environmental Design (3+0)
The course deals with the computer programs classification to the environmental

design (environmental analysis programs/ design of outer envelope programs/
programs of environmental behavior studying) — the problems of using the computer
programs in climatic design- the main incomes and outcomes of computer programs
in climatic design- prepare a model of simulation systems to acoustics, heat, lighting
and air movements - the technological and information integration for the computer
programs with the climatic design by using the appliances to measure the climatic
elements- graphical and analytical charts to climatic elements.

ARC 431.10: Digital Architecture (3+0)

The Course deals with studying the digital revolution- the technical impacts for the
digital revolution on architecture- digital architecture concept and the historical
background- form in digital architecture- characteristics- inspiration sources - digital
design as a modern approach in architectural design- technical matrix of digital
revolution for architectural design stage- virtual reality potentials — digital
architecture/ simulation. The form characteristics for digital architecture: elements-
feature- variables- studies and applied projects. The main digital forms indicators-
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conclude the main vocabularies to analyze and indicate the main digital architecture
characteristics- analyze digital project.

ARC 431.11: Technological Systems for Digital Revolution of Building
Technology (3+0)

The course deals with studying the digital revolution impacts on building technology -
building materials and digital technology: steel- reinforced concrete- glass- developed
and fabricated materials- the future of remanufactured. Structure systems - the status
of structural paradigms- the closure morphology- simulation type- interaction and
dynamics of form- form reality- applications and examples- implementation
processes- professional practice.

ARC 431.12: Environmental Assessment and Urban Risk Management (3+0)

The course deals with the bases of environmental assessment for urban project by
using new technologies- urban risk classification and impacts on planning- methods
of protection and risk control, managements and modeling- the connection between
remote sensing systems with its instantaneous analysis and modeling and risk
assessment using geographical information systems.
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Mechanical Engineering Department
1st Year — 1stSemester

MTH 101: Calculus IIT & Linear Algebra (2+2)
Double integrals - double integrals in polar coordinates - triple integrals - triple
integrals in spherical and cylindrical coordinates - applications of double and triple

integrals - line and surface integrals - vector analysis - gradient of a scalar function -
divergence of a vector - curl of a vector - divergence and Stokes’ theorems - some
vector identities - LU-factorization - vector spaces least square - inner product spaces
- eigenvalues and eigenvectors - diagonalization of matrices - functions of matrices.

PHY 112: Oscillations, Optics& Applied Physics (2+2)
Oscillations and Waves : Simple harmonic motion (SHM) — free damped oscillations
— forced oscillations — phenomenon of resonance - Wave motion — wave equation —

superposition of waves — properties of waves — Sound waves — sound level —
resonance in air column.

Physical Optics: nature of light waves — law reflection and refraction — total internal
reflection — interference of light — diffraction of light waves — polarization of light

waves.
Applied Physics: photo-elasticity phenomenon — ultrasound and its engineering
application (non-destructive test) — Mechanical oscillations (Car’ suspension systems)

MEC 113: Dynamics of Rigid Bodies (2+2)
Planar kinematics of rigid bodies- center of mass- moment of inertia - planar kinetics

of rigid body: linear and angular equations — application of the equations of motion of
rigid body, translation, rotation about a fixed axis, and general plane motion -
Principle of Work and Kinetic Energy- Conservation of Mechanical Energy- Principle
of Impulse and Momentum — Introduction to Vibrations.

MDP 114: Manufacturing processes I (2+1)

Introduction to machining processes — Cutting tool materials and characteristics —
Practical machining operations : turning, shaping, drilling, milling, grinding — Basic
elements of machine tools and specifications — Machining time. Mechanics of metal

cutting ; geometry ; chip formation; wear ; life; temperature; Merchant circle.
Economics in cutting process — Dividing head.

Introduction and definitions of metrology — gauges - Errors in measurement — Linear
measuring instruments — Angle measuring instruments. — Tests of straightness and
flatness — Surface roughness — Comparators.

MDP 115: Mechanical Drawing & Computer Drafting (1+3)

Assembly drawing - working drawing - dimensioning - limits - fits - tolerances -
surface roughness - Standard machine elements (threads, fasteners, locking devices,
keys, splines, gears, pulleys, bearings, pipe connections, etc.) - Welding and riveting

conventions.
Ydo
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Introduction to computer graphics - wire frame and 3-D modeling — Appling solid
modeling to mechanical components of power transmission system construction and
Assemblies.

MPE 116: Thermodynamics I (2+2)
Fundamental concepts and definitions - Work and Heat - Zeroth law of

thermodynamics - First law of thermodynamics - Properties of Pure Substances -
Application of the First law of thermodynamics - Second law of thermodynamics -
Reversible and irreversible processes - Entropy - Application of the Second of
thermodynamics - Irreversibility and Availability Processes - Thermodynamic
Relations - Gas mixture - Vapor power cycles (Background, Introduction, General
Considerations, Carnot Vapor Cycle, The Rankine Cycle, The Rankine Cycle
Components, Effect of Pressure and Temperature on Rankine Cycle, The Reheat
Cycle, The Regenerative Cycle) - Binary Vapor Cycles.

GEN 117: Communications & Presentation Skills (2+0)

Concept and nature of communication - Communication Models - Formal and
informal communications - Interpersonal and managerial communications - Body
language - Written communication (reports - and memos) - Ten commandments of
effective communication - Good listing - Elements of effective presentation model -
Preparation of good presentation - Carrying out presentation - Discussion and dealing
with objections - Evaluating presentation performance.
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Mechanical Engineering Department
1st Year — 2ndSemester

MTH 102: Differential Equations (2+2)
First-order differential equations - separable, exact, linear, homogeneous and
Bernoulli equations - modeling with first order differential equations - higher-order

differential equations - method of undetermined coefficients - variation of parameters
- modeling with higher order differential equations; series solutions - Laplace
transform - properties and applications - shifting theorems - convolution theorem -
solutions of differential equations using Laplace transform - Fourier series - Fourier
transform.

MPE 122: Fluid Mechanics I (2+2)
Introduction - Physical Properties of Fluids - Pressure Distribution in Fluids -
Governing equation in integral from (Continuity Equation-momentum equation-

energy equation - Bernoulli Equation) - Hydrostatic Forces on Surfaces Immersed in
Fluids - Buoyancy Forces and Stability of Floating Bodies - Bernoulli Equation and
Applications - Similarity - Dimensional Analysis and Modeling - Fluid flow
measurement (velocity measurements — volume flow rate measurements) - Boundary
layer for laminar and turbulent flows - Laminar and turbulent flows through pipes
and calculation of friction and secondary losses - Pipe flow - Pipe network analysis
and design - turbomachinery.

MDP 123: Stress Analysis (2+2)
Equilibrium - continuity - material mechanical behavior — Normal force, Shearing

force, bending and twisting moment diagrams — Stresses in simply loaded elastic bars:
axial loading, bending and torsion, deformation, stiffness, strain energy. Stresses in
elastic and elasto-plastic bars - residual stresses - combined loading - eccentric normal
load - oblique bending: combined bending and torsion. Two-dimensional stresses -
principal stresses - maximum shear stress - allowable stresses - Mohr's circle
representation - Application to some simple frames: thin-vessels, springs, load and
displacement measurement.

MDP 124: Material Technology I (2+2)

Introduction and Classification of materials - Atomic Structure and Interatomic
bonding - Structure of crystalline solids - Imperfections in solids - Thermal
equilibrium diagrams - Plain carbon steels - Cast iron - Mechanical properties of
metals - stress-strain behavior - tensile properties and true curves - elastic recovery
during plastic deformation - compression, shear, torsion properties, and hardness test.

ECE 125: Electrical and Electronics Engineering (2+2)
Introduction to electrical Engineering - Analysis of DC and AC circuits - branch
currents and node voltages - Transient analysis - Single phase transformers and

circuits thereof - Basic DC motors: series shunt and compound - Induction motors -
yav
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Predicting motor performance - Logic gates - circuit design with logic gates -
Applications.

Introduction and fundamentals of Electronics engineering - Analyzing and
characterizing the basic power electronic circuits - Diodes and rectifier circuits -
Transistors: DC bias, power transistors - Thyristors: operation, rectifier circuits -
Design of digital and analogue firing circuits needed to operate the power electronic
circuits - Operational amplifier circuits and applications - Digital electronic -
Applications

IND 126: Engineering Economy (2+1)

Basic Concepts - Interest Rates - Payment Factors - Nominal and Effective Interest
rates - Multiple Factors - Capitalized Cost - Equivalent Uniform - Rate of return
computation for Single Project - Benefit — Cost Ratio Evaluation - Before-Tax
Economic Analysis - Straight-Line Depreciation - Declining Balance Depreciation -

Sum-of-Years Digit Depreciation - Sensitivity Analysis.

GEN 127: Technical Report Writing (2+0)

Essential elements of technical report: Abstract, summary, contents, objectives,
details of the report (figures, images, video, .. etc), conclusions, recommendations,
references, and electronic sources - Report classifications: Technical (requirement
specifications, analysis, design and implementation), Administrative (directed to
different operational and management level) - Levels of confidentiality for the

different reports - Report composition: logical presentation of the report and
coordination between its component, importance of using correct grammar and
punctuations, enhancing communication effectiveness by the use of different media -
Report implementation: use of the appropriate software packages including any
graphics or multimedia package.
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Mechanical Engineering Department
2nd Year - 1st Semester

MTH 201: Numerical Analysis (2+2)

Basic concepts of floating- point arithmetic - conditioning of a problem - numerical
stability of an algorithm - linear systems - direct methods (Gauss elimination; LU
factorization, Choleski) - iterative methods (Jacobi —Gauss- Seidle — SOR) -
approximation of functions - polynomials and piecewise polynomial interpolation,
splines, discrete least squares - nonlinear equations - Newton's method and its discrete
variants - fixed point iteration - numerical integration - Newton- Cotes formulas -
Gaussian quadrature rules - composite rules - initial value problems for ordinary
differential equation - one-step methods (Runge-Kutta methods) and multistep
(Adams) methods - Stiff problems.

MPE 212: Thermodynamics II (2+2)

Review first and second law of thermodynamics - Vapor power cycles ( Rankine
Cycle, The Reheat Cycle - The Regenerative Cycle) - Ideal and real gases - Gas
power cycles - Internal Combustion Engines Air-Standard Analysis - Constant
Volume or Otto Cycle - Constant Pressure or Diesel Cycle - Dual Combustion Cycle -
Atkinson Cycle - Ericsson Cycle - Gas Turbine Cycle-Brayton Cycle - Combined
Gas—Vapor Power Cycles - Refrigeration cycles - Irreversibility and Availability
Processes - Gases and vapor mixtures — Psychometrics - Chemical thermodynamics
(Types of Fuels, Calorific Values of Fuels - Combustion of Fuels - Combustion
Equation for Hydrocarbon fuels - Theoretical Air and Excess Air - Adiabatic Flame
Temperature - The Third Law of Thermodynamics and Absolute Entropy - Analysis

of Exhaust and Flue Gas) - Compressible Flow- Course project computer oriented.

MDP 213: Structural Mechanics (2+2)

Displacement and deflections - Statically indeterminate structures - energy methods
applied to bar problems - Buckling columns - curved beams - analysis of bars of thin
walled sections in shear - transverse shear - torsion - shear center - Analysis of

axisymmetric shells: thin walled cylinders, spheres, cones, discontinuity stresses -
Introduction to structural analysis by matrix methods - Stresses in elastic structures
with applications.

MDP 214: Material Technology II (2+2)

Heat treatment of plain carbon steels - the end quench test - thermo electric pyrometer
- isothermal transformation - Case hardening - heat treatment of carbonizing steels -
nitriding - flame hardening - induction hardening - Dislocation and strengthening

mechanism - Kinetics of solid state reactions - multiphase transformations -
isothermal transformation - tempered martensite - Fundamental of fracture - ductile
fracture - brittle fracture - fracture mechanism - impact fracture testing - Cyclic
stresses - S-N curve - crack initiation and propagation factors that affect fatigue life -

Y44
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creep behave - stress and temperature Effects - alloys for high temperature use -
Precipitation hardening - Diffusion - Copper and its alloys - aluminum and titanium
alloys - refractory metals - noble metals - Structure and properties of ceramics -
Polymeric composite materials - Hybrid composites.

MDP 215: Kinematics & Dynamics of Machines (2+2)
Introduction to mechanisms — degrees of freedom for mechanisms - kinematic

analysis of mechanisms: position, velocity and acceleration — gear trains: simple,
compound & planetary — cams — force analysis of mechanisms — balancing of rotating
machinery — dynamics and balancing of reciprocating machinery —, applications — use
of computers in mechanism analysis, Course Project.

IND 216: Engineering Management (2+1)
Evolution of Quality Management - Quality concepts and definitions (including costs

and quality plan for product) - Quality characteristics (Dimensions) - statistical
quality control - analysis of control charts - Inspection plans - process capability
studies - quality assurance - quality auditing - ISO standards - Elements of TQM -
Quality improvement tools - Quality Function Deployment - Modern approaches.

GEN 217: Human Rights & Labor Law (2+0)

Human Rights: Importance of human rights - Growing Historical Human Rights - The
historical origins of the philosophical human rights - Legal schools to consolidate
human rights - International conventions on human rights - Agencies, international

organizations and global and regional based on the protection of human rights - The
position of the Egyptian constitution of human rights - The legal protection of human
rights national and international level - Human rights in Islamic law - Sources of
international human rights - Show of some human rights.

Labor Law: Definitions and general provisions - Employment of workers children and
women - Employment contracts, records and wages - Working hours and leaves -
Workers’ safety, protection, health and social care - Disciplinary rules - Termination
and severance pay - Compensation for occupational injuries - Collective labor
disputes - Labor inspection - Penalties.
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Mechanical Engineering Department
2nd Year — 2nd Semester

MTH 202: Probability and Statistics (2+2)
Probability axioms - probability laws - conditional probability - random variables -

discrete and continuous distributions - joint distribution; computer simulation -
sampling - measures of location and variability - parameter estimation - testing of
hypothesis - Random processes.

MPE 222: Heat Transfer (2+2)

Introduction to Heat Transfer - heat conduction concept - Fourier conduction equation
- cylindrical and spherical surfaces - application on simple and compound walls, -
Critical radius of insulation - thermal resistance - Steady state conduction one
dimensional - Heat transfer from extended surfaces (fins) - Steady state heat
conduction in multi-dimensions.

Convection Heat Transfer: Principles and theories of convection - Natural convection

system - Application on Natural convection - Forced convection heat transfer over
surfaces (external flow) - Forced convection heat transfer in ducts (internal flow) -
empirical and practical relations for forced convection heat transfer - overall heat
transfer coefficient - convection with phase change (Boiling and condensation heat
transfer) - Applications on Boiling and Condensation - Heat exchangers.

Heat transfer by radiation: thermal radiation, Kirchhoff's law and black body -
radiation from real surface - heat transfer among gray body - gaseous energy.

IND 223: Operation Research (2+1)
Introduction to operations research - Linear Programming models - primal and dual

problems: graphical solutions, simplex method - post optimality analysis - special
algorithms - transportation ,transshipment, and assignment problems - Maximal flow,
shortest route, minimum spanning tree, and traveling salesman problems - The Branch
& Bound Algorithm - Integer Programming. Constraint Relaxations Techniques -
Enumeration Techniques.

MDP 224: Manufacturing processes II (2+1)
Casting technology - casting processes - mould material and its properties - melting

furnaces - furnace charge and its calculations - gating and risering system design -
solidification of metals and alloys - casting defects ,inspection and testing of castings
- production management in foundries - Metal joining processes: riveting and welding
- sources of thermal energy in welding - operations of fusion welding - specifications
of welding materials - electric resistance welding - soldering and brazing - heat
transfer in welding process - metallurgical changes - welding defects - inspection and
testing - planning of welding processes.
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MDP 225: Machine Design I (2+2)

Design procedures — Factors affecting design details — Selection of materials — Modes
of loading — Safety factors and allowable stresses — Design of detachable joints: (
threaded joints , keys and splines) — Design of permanent joints: ( welding,
interference fitting, riveting, riveting, adhesion) — Design of some machine elements:

springs, power screws, thin pipes and pressure vessels, Seals and design of hydraulic
and pneumatic cylinders - Application of computer aided design - Introduction to
power transmission elements.

MPE 226: Fluid Mechanics II (2+1)

Governing equations - Kinematics of fluid - fluid dynamics for incompressible flow -
Ideal fluid flow (two dimensional Potential flow-three dimensional Potential flow) -
viscous flows of incompressible fluid (exact solutions- approximate solutions-
Boundary Layer) - Lift forces - Drag forces - Compressible flow (One-dimensional
flow- Multi-dimensional flow -Normal shock waves, Oblique shock waves, isentropic

flow in a nozzle or duct) - Course project computer oriented.

MEC 227: Field Training (0+4)

During the semester, students should spend a day/week in field training in reputable
Engineering Institution or Engineering Firm. They should prepare a technical report
implying a full description of the processes they joined for training. students should
demonstrate the professional and practical skills they acquired during discussion of
report with their assigned tutors.
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Mechanical Engineering Department
3rd Year — 1st Semester

MDP 311: Mechanical Vibration (2+2)
Free Vibrations of Single Degree of Freedom (SDOF) Systems - Forced Vibrations of
SDOF Systems - Harmonic Excitation: The Frequency Response Function (FRF) -

Periodic excitation: Spectral Analysis - Impulse Excitation: The Impulse Response
Function (IRF) - Types of Damping. Experimental Determination of SDOF
parameters - Whirling of Shafts - Vibration Isolation: Transmissibility - Multi-Degree
of Freedom (MDOF) systems - The Eigen-Value problem - Natural Frequencies and
Mode Shapes - Orthogonality of Modal Vectors - Expansion Theorem - Free
Response of MDOF systems - Forced Response of MDOF systems - FRFs for MDOF
systems.

MPE 312: Theory of Refrigeration and Air Conditioning (2+2)

Introduction - Survey of Refrigeration Systems and Applications - Vapor
Compression System - Actual Refrigeration System - Multi-stage or Compound
Compression - Multi-Evaporator Systems - Cascade Systems - Refrigerants - vapor
absorption system - ejector-compression system - gas cycle refrigeration -
Introduction of Air Conditioning system - Survey of Air Conditioning and
Applications - properties of moist air - psychrometric chart - Human Comfort -
Comfort Chart - Psychrometric Process - Requirements for a comfortable and healthy
indoor environment - noise and noise control - Case study.

MPE 313: Theory of Combustion (2+2)
The fuel-air standard cycle - Deviations between the actual cycle and fuel air standard

cycle - Combustion chambers - Fuel types properties and its impact on engine
performance - Chemical reactions - Theoretical and actual combustion processes -
enthalpy of reaction - Chemical equilibrium - Phase equilibrium - fuel injection -
engine types and their operation - combustion in spark-ignition engine (normal
combustion-detonation and pre-ignition) - combustion in compression ignition engine
- Introduction to industrial furnaces - combustion and heat transfer in industrial
furnaces - Saving energy in industrial - Environmental combustion consideration.

IND 314: Engineering and Maintenance planning (2+2)
Introduction - maintenance policies — maintenance management systems — corrective

maintenance - preventive maintenance — predictive maintenance —reliability and
availability — failure analysis — Reliability centered maintenance- Inspection
techniques of equipment and components -.

IND 315: Statistical Quality Control (2+1)
Probability models for Quality Control - Data Presentation and Analysis - Control
Chart principles - Control Charts for attributes - Control Charts for variables -

Fundamentals concepts in acceptance sampling - Acceptance Sampling by attributes -
Yor
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Acceptance Sampling by variables - Computer applications in Quality Control - case
studies.

MPE 316: Power Stations (2+2)
Introduction to power station - Classification of power station - Analysis of Steam

power - Thermal analysis and power plant performance - Plant Operation and Control
- fossil fuel steam generators - turbines - the condensate feed water system - the
circulation water system - Desalination Plants - Gas turbine power plant: simple plant
components, Thermal Analysis and performance of each component (Intercooling -
Reheat - Regenerative - Water injection) - Steam and Gas turbine power plant
(Combined Cycle) - Combined Cycles with multi-pressure steam - Hydraulic power
plant - Nuclear power plant - Diesel power plants - Storage of energy in power station
- Effect energy storage on environmental engineering.

GEN 317: Professional Ethics & Principles of Negotiations (2+0)
Global vision about engineering science and job of engineer - Engineer's

responsibility in the national and international scale: vital role for the engineer
according to the international engineering contract "FIDIC", responsibility of the
engineer according to the Egyptian laws - Job ethics and etiquette: global vision on
the Engineers Syndicate law no. 66 for 1974 - confirming of Engineers Syndicate
objectives and members duties.

Negotiation: concept, attributes and principles - Dynamic nature of negotiation -
Interdependence - Ethics of negotiations - Psychological and social aspects of
negotiation - Cooperative and competitive negotiation - Good presentation of
negotiation - Strategies and tactics of negotiation - Organizing negotiation - Using
power in negotiation - Using questions and dealing with objections - Handling failure
in negotiation - Best practices in negotiation -Case study.
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Mechanical Engineering Department
3rd Year — 2nd Semester

MDP 321: Automatic Control (2+2)
Introduction to feedback control —Sensitivity Analysis- Robustness-Steady state error

analysis- control actions & controller tuning — stability in the frequency domain:
Bode, Nyquist — root locus technique — compensation: design of control systems —
applications using MATLAB.

MPE 322: Turbomachinery I (2+2)

Introduction - Fundamentals of thermodynamics and fluid mechanics of
turbomachines - classifications of turbomachines - characteristics of the turbomachine
- Euler equation - losses in turbomachines - dimensionless coefficients - one-
dimensional flow and two dimensional flow through group of blades - the
characteristics of different types of blade - methods design turbomachines -

performance and control methods in turbomachines - basic cycles of gas turbines -
types of gas turbines and applications in jet engines -Types of steam turbines -
Cooling System for Gas Turbine - Fundamentals of Turbine Design - Fundamentals of
pump Design (axial, centrifugal) - Computational technique in turbomachines.

MPE 323: Measurements and Instruments (2+2)

Basic Concepts - Experimental Results Analyzing - Temperatures Measuring -
Pressures Measuring - Flow Rate Measuring - Viscosity Measuring - Thermal
Conductivity Measuring - Heat and Mass Transfer Coefficient Measuring - Air
Pollution Measurements - Calibration of Measurement Devices - Linear

measurements - Limit gauges - Comparators - Straightness and flatness - Roughness -
Measurement of threads and gears - Interferometery and interferometers for
dimensional metrology - Metrological functions of the laser linear measurements -
Angle measurement - Roughness measurement - Three-dimensional measurements -
Measuring methods by the help of computer.

MDP 324: Machine Design IT (2+2)
Design theory and methodology, needs, innovations cognitive and conceptual

modeling - Preliminary design of power transmission elements: shafts, gears,
bearings, couplings, clutches, brakes, belts, ropes, and chains - Theory and detailed
design of shafts and rolling bearings assembly under different loading conditions -
Appropriate selection and mounting of rolling bearing elements - Construction details
of some machine elements assemblies such as transmission shafts - Computer aided
selection of machine elements —

Detailed design of power transmission elements: spur gears, helical gears, bevel and
worm gears, belts, ropes, chains, couplings, clutches, and brakes - Theory and Design
of Hydrodynamic and hydrostatic bearings and computer utility in design evaluation -
Design of gearboxes, flywheels, machine frames with computer applications.

Y.o
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MPE 325: New and Renewable Energy (2+1)
Introduction - principle of renewable energy - solar radiation - solar water heating -
Design and accessories of water heating systems - photovoltaic generation - design

and application of photo-voltaic system- electric power system used solar energy -
water desalination by used solar energy - refrigeration and air condition by using solar
energy - solar chimney - wind energy - wind turbine operation and types - Wind
turbines design and configuration - Wind system calculation - Ocean energy concept
and systems - recent ocean thermal energy conversion (OTEC) developments - energy
and power from wave - geothermal energy - biofuels - Renewable energy in Egypt.

EPE 326: Electrical Power & Machine (2+1)
Industrial Instrumentation - Performance of analogue and digital transducers:

selecting a proper transducer for a given application - Analogue transducers:
solenoids, thermocouples, pressure transducers - Digital transducers: optical encoders,
ultrasonic sensors - Signal conditioning: signal analysis, frequency response, filter
design, op-amp circuits - Data acquisition systems (A/D and D/A converters) - stepper
motors: microprocessors: structure, programming, applications.

GEN 327: Computational Fluid Dynamics (2+1)

General Equations Governing Fluid Dynamics and Heat Transfer — Natural Boundary
Conditions and Their Representation - Basic Computational Solution Methods (Finite
Difference — Finite Volume — Finite Element) — One and Two Dimensional
Penetration— Load and Nonlinear Equations — General Equation for Distribution.
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Mechanical Engineering Department
(Mechanical Design and Production Engineering)
4th Year — 1st Semester

MDP 411: CAD/CAM (2+2)

Computer aided design: Special characteristics of hardware and software - Three
dimensional solids geometric representation, graphics and simulations - NURBS
geometry and boundary representation (B-rep) - Graphics transformations and
stereographic projections — Rendering components modeling — Data structures for
integrated design and production systems- 3D solid modeling, analysis, simulation
and post-processing applications - Programmable design studies and optimization.
Computer aided Manufacturing: Types of manufacturing systems - types of CIMS -
Special manufacturing systems - Flexible Manufacturing Systems FMS -
Manufacturing Cells - Course project.

Programming for lathe, drilling and milling machines, DNC, CNC - Group
Technology: part families, part classifications and coding systems, group technology
machine.

MDP 412: Composite Materials (2+2)

Classification, reinforcements - matrix resins Raw material for part fabrication -
volume and weight fraction - mechanics of continuous - discontinuous and particulate
FRP - lamina and laminate properties - failure mechanism - recommended testing
specifications - Manufacturing process selection criteria - mold and tool making -
basic steps in manufacturing - Manufacturing of thermoset process: hand lay up ,
filament wind , and RTM processes - manufacturing of thermoplastic process:
pultrusion , injection, and compression mold.

MDP 413: Tribology (2+2)

Friction theories - Wear phenomenon - Wear mechanisms - Theories of lubrication -
Hydrodynamic journal bearings - Hydrodynamic (tilt-pad) thrust bearings -
Lubricants - Seals - Hydrostatic bearings and applications.

GEN 416: Contracts and Tenders (2+0)

Tenders: Ethical principles -Trade practice principles -The tender process -Tender
preparation -Tendering to win -Tender evaluation -Qualification - Based selection -
Contract: Introduction to Contract Law -Types of contracting -Construction Contracts
Act -Nature of Contract (Lump Sum Schedule of Rates etc) - When does a Tender
become a Contract? - General Conditions of Contract (AS 2124, AS 4000, AS 4300,
ABIC & Others) - Variations and Change Orders - Extensions of Time - Delay and
Disruption costs - Liquidated Damages and Penalties - Managing the contract for
successful outcomes for all parties - Claims and Payment.
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MDP 417: Graduation Project I (0+5)

Research Orientation Sessions - Identification of Research Plan - Group Formulation -
Survey and Review Literature - Visit Company Associated with Project - Problem
Analysis and Proposed Solution Approach - Research Proposal Submission - Internal
Preliminary Seminar.
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Mechanical Engineering Department
(Mechanical Design and Production Engineering)
4th Year — 1st Semester
Elective 1

IND 431: Quality Engineering (2+1)

Sources of variations - Economics of variation - The Taguchi 3-phase methodology:
Systems Design, Parameter Design and Tolerance Design - Introduction to
Orthogonal Arrays - 2-levels, 3-levels and multi levels arrays - Analysis of Means
(ANOM) and Analysis of Variance (ANOVA) - Design Centering and Variance
Control Problems - Controllable, Uncontrollable and Adjustment variables - Efficient
Test Strategies - Full Factorial Designs and Fractional Factorial Designs - Case
Studies.

IND 432: Cost Control and Economic Analysis (2+1)

Cost concepts and Behaviour and Cost System Design - Cost Management: Job
Costing and Process Costing, Allocating Costs to Departments, and Activity Based
Costing - Managerial Decision Making: Cost Estimation, Cost-Volume-Profit
Analysis, and Differential Costs and Revenue Analysis - Planning and Performance
Evaluation: Planning and Budgeting, and Cost Variances - Case Studies.

IND 433: Production & Operations Management (2+1)

Basic concepts of production management —Planning types -Aggregate Planning -
Short, medium and long term planning — Forecasting techinques - Master Production
Scheduling - Capacity Planning - Inventory Control management - demand and
supply - Material requirement planning - resource allocation and scheduling - Theory
of Constraints - Case Studies.

IND 434: Reliability Engineering (2+1)

Basic probability rules -Random variables and distribution functions -Functions of
random variables -Applications to quality control and the reliability assessment of
mechanical/electrical components, as well as simple structures and redundant
systems. Elements of statistics - Bayesian methods in engineering - methods for
reliability and risk assessment of complex systems (event-tree and fault-tree analysis,
common-cause failures, human reliability models) - Uncertainty propagation in
complex systems (Monte Carlo methods, Latin Hypercube Sampling) - introduction to
Markov models.
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Mechanical Engineering Department
(Mechanical Design and Production Engineering)
4th Year — 1st Semester
Elective 2

MDP 431: Design of Mechanical Equipment (2+1)

Design of mechanical equipment and machine parts for different applications :
(vehicles, agriculture machinery, production equipment, earth moving equipment) -
Analysis of particular systems and considerations of loading. Mechanisms and frames.
Special materials and their characteristics - Codes of engineering practice in design.

MDP 432: Material Selection (2+1)
Materials selection charts - Performance indices - Objectives and constraints - Case
studies.

MDP 433: Polymer Processing Technology (2+1)

Scope of polymer processing - thermoplastics and thermosets - basic transport
phenomena - equations of motion, energy - viscous dissipation - non-Newtonian
fluids - Poiseuille and Couette flows - lubrication approximation - plasticating
extrusion - calendering - Injection molding - fiber spinning - film blowing -
distributive and dispersive mixing - mixers.

MDP 434: Mechanical Failure Analysis (2+1)
Functional and structural failures — Tribological surface failures, abrasive, adhesive,

fatigue wear, fretting and corrosive wear, mechanisms and analysis - Design against
wear failures. Modes of bulk failures, excessive deformation, buckling, yielding,
plastic instability, creep and creep rupture - Fatigue and incremental collapse -
fracture mechanics - crack propagation fracture mechanisms in metals, fracture
toughness testing - Experimental methods of failure analysis - Case studies -
applications to some mechanical components.
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Mechanical Engineering Department
(Mechanical Design and Production Engineering)
4th Year — 2nd Semester

MDP 421: CIM & Robotics Engineering (2+2)

Robotics History, Fundamentals, and Applications - Robot Components: Mechanical
Structures, End-Effector and Tooling, Transmission Systems, Drives and Actuators,
Sensors, Brain and Controller; Robot Motion Planning, Programming and Control
Methods - Robot Specification Characteristics and robot selection - Planar Robots
Mathematical Modeling (Geometric, Kinematics, and Dynamics) using vector
mechanics - 3D Robots Mathematical Modeling (Geometric, Kinematics, and

Dynamics) using Homogeneous Transformation Matrix - Computer oriented Robot
Simulation and Animation using graphics software - Course Project

MPD 422: Mechanical Systems Design (2+2)
The mechanical system as an assembly or connection of components in series/parallel
configurations, functionally or form a redundancy point of view — Introduction to

component and system reliability — The Weibull diagram — System component
matching: rotational speeds, impedance, and load sharing — Comparing mechanical,
hydromechanical, and electromechanical systems — Case studies.

MDP 423: Advanced Machining Processes (2+2)

Introduction to Nontraditional Machining - Mechanical Processes (Ultrasonic
Machining - Water Jet Machining- Abrasive Jet Machining) - Electrochemical
Processes (Electrochemical Machining) — Thermal Processes (Electrodischarge
Machining- Laser Beam Machining).

GEN 426: Safety Engineering and Industrial Hygiene (2+0)
Safety Engineering:Methods to predict, eliminate, or reduce unsafe conditions at the

design and construction stage utilizing engineering controls - Includes methods of
analysis, prioritization, and implementation of control measures for potentially
hazardous situations in the workplace — Hazard types - Hazard analysis.

Industrial Hygiene:Brief History of Occupational Hygiene - Occupational Hygiene
Standards - Industrial Hygiene and monitoring techniques - Indoor air quality -
Physical hazards - Noise in the workplace - Radiation - Temperature extremes -
Biological Hazards.

MDP 427: Graduation Project II (0+5)

Collection of Information Required to Analyze the Problem - Preparation a List of
Facilities Required to Perform Suggested Plan - Obtain Software, hardware,
Components, or Others - Conduct Field Trips if Needed - Interpretation of Results -
Internal Seminar for Rehearsal - Submission of Dissertation.

AR
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Mechanical Engineering Department
(Mechanical Design and Production Engineering)
4th Year — 2nd Semester
Elective 3

IND 441: Production Systems Analysis (2+1)

Production Systems and Management Functions - Forecasting Problems - Capital
Budgeting - Allocation of Resources - Scheduling Problems (Shop, Project and Line
Scheduling) - Material Organization - Equipment Organization - Manpower
Organization - Quality Control - Production Control - Cost Control.

IND 442: Selected Topics in Industrial Engineering (2+1)
A key topic is selected to introduce newer approaches to manage industrial resource -

Engineering applications - Supportive Computer Software - Selected case studies for
implementations.

IND 443: Quality Management & Assurance (2+1)

Quality Management and Assurance - Nature and concept of Quality Systems -
Quality Assurance International Standards (ISO 9000 series) - Analysis of ISO 9000
Requirements - Benchmarking Concepts - Quality Function Development (QFD) -
Quality by Design - Taguchi’s Quality Engineering - ISO 1400 - Management Tools -
Case studies.

IND 444: Project Planning , Scheduling & Control (2+1)
Project Management Phases - Planning Phase of Project - Structure of Network -

Deterministic Duration Time Estimates - Probabilistic Duration Time Estimates -
Scheduling Phase of Project - Basic Scheduling Computation - Slack Time
Computation, Critical Path Identification - Project Cost Control - Resource
Constraints - Time-Cost Trade-Off - Case study.

YAY
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Mechanical Engineering Department
(Mechanical Design and Production Engineering)
4th Year — 2nd Semester
Elective 4

MDP 441: Product Design (2+1)

Human need and standardization - Ergonomic design — Design for maintenance -
Design for reliability - Design for assembly - Design against wear and corrosion -
Economy and cost accounting - Energy saving - Applications.

MDP 442: Selected Topics in Manufacturing Engineering (2+1)

A key topic is selected to introduce newer approaches in manufacturing Engineering
applications - Supportive Computer Software - Selected case studies for
implementations.

MDP 443: Design Code & Application (2+1)

International codes for the design of various parts, components, and machines to
ensure safety in production and performance - Design codes for pressure vessels and
gear transmission system- power transmission devices, tanks, filters, pipelines...etc.

MDP 444: Design of Material Handling Equipment (2+1)

Classification - Performance characteristics - Economic choice - Design of hoisting
equipment and components: (ropes, sheave systems, chains, rope drums) - Design of
transport equipment: (Lorries - trucks - conveyors - shovels) - Design of conveyor
belts: (belts, buckets, screws, rolls).
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Mechanical Engineering Department
(Industrial Engineering)
4th Year — 1st Semester

IND 411: Plant Engineering and Mangement (2+2)

Introduction and Overview - Management and planning of energy and industrial
resources available Productive Systems and Supportive Systems - Selection of
Mechanical Power Transmission Systems - Selection of Materials Handling Systems -
Selection of Hydraulic And Pneumatic Systems- Selection of Piping And Valving
Systems - Selection of Plant Safety And Sanitation Systems - Selection of Energy
And Power Systems - How to organize and arrange on machinery and equipment
(internal planning industrial units) - Key performance indicators of industrial
systems - Case Studies.

IND 412: Work Design & Ergonomics (2+2)

Productivity and human performance - Recording and Analysis of methods of work -
Operation analysis and improvement - Principles of motion economy and Manual
Work Design -Ergonomics Considerations of Work Place - tools and equipment
design - Work Environment Design - Performance rating and work allowance systems
- Predetermined time systems - The impact of ambient working conditions on working
productivity - Cognitive ergonomics - Low cost vs. High Cost Ergonomics - Course
Project.

IND 413: Advanced Operations Research (2+2)

Probability review- Conditional expectation - The exponential distribution and
poisson process -Markovian Queueing Systems - Component reliability systems -
Applications to replacement, repair, transportation and inventory models.

GEN 416: Contracts and Tenders (2+0)

Tenders: Ethical principles -Trade practice principles -The tender process -Tender
preparation -Tendering to win -Tender evaluation -Qualification - Based selection -
Contract: Introduction to Contract Law -Types of contracting -Construction Contracts
Act -Nature of Contract (Lump Sum Schedule of Rates etc) - When does a Tender
become a Contract? - General Conditions of Contract (AS 2124, AS 4000, AS 4300,
ABIC & Others) - Variations and Change Orders - Extensions of Time - Delay and
Disruption costs - Liquidated Damages and Penalties - Managing the contract for
successful outcomes for all parties - Claims and Payment.

IND 417: Graduation Project I (0+5)

Research Orientation Sessions - Identification of Research Plan - Group Formulation -
Survey and Review Literature - Visit Company Associated with Project - Problem
Analysis and Proposed Solution Approach - Research Proposal Submission - Internal
Preliminary Seminar.

AR



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

Mechanical Engineering Department
(Industrial Engineering)
4th Year — 1st Semester
Elective 1

MDP 431: Design of Mechanical Equipment (2+1)

Design of mechanical equipment and machine parts for different applications :
(vehicles, agriculture machinery, production equipment, earth moving equipment) -
Analysis of particular systems and considerations of loading. Mechanisms and frames.
Special materials and their characteristics - Codes of engineering practice in design.

MDP 432: Material Selection (2+1)
Materials selection charts - Performance indices - Objectives and constraints - Case
studies.

MDP 433: Polymer Processing Technology (2+1)

Scope of polymer processing - thermoplastics and thermosets - basic transport
phenomena - equations of motion, energy - viscous dissipation - non-Newtonian
fluids - Poiseuille and Couette flows - lubrication approximation - plasticating
extrusion - calendering - Injection molding - fiber spinning - film blowing -
distributive and dispersive mixing - mixers.

MDP 434: Mechanical Failure Analysis (2+1)
Functional and structural failures — Tribological surface failures, abrasive, adhesive,

fatigue wear, fretting and corrosive wear, mechanisms and analysis - Design against
wear failures. Modes of bulk failures, excessive deformation, buckling, yielding,
plastic instability, creep and creep rupture - Fatigue and incremental collapse -
fracture mechanics - crack propagation fracture mechanisms in metals, fracture
toughness testing - Experimental methods of failure analysis - Case studies -
applications to some mechanical components.

Yye



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

Mechanical Engineering Department
(Industrial Engineering)
4th Year — 1st Semester
Elective 2

IND 431: Quality Engineering (2+1)

Sources of variations - Economics of variation - The Taguchi 3-phase methodology:
Systems Design, Parameter Design and Tolerance Design - Introduction to
Orthogonal Arrays - 2-levels, 3-levels and multi levels arrays - Analysis of Means
(ANOM) and Analysis of Variance (ANOVA) - Design Centering and Variance
Control Problems - Controllable, Uncontrollable and Adjustment variables - Efficient
Test Strategies - Full Factorial Designs and Fractional Factorial Designs - Case
Studies.

IND 432: Cost Control and Economic Analysis (2+1)

Cost concepts and Behaviour and Cost System Design - Cost Management: Job
Costing and Process Costing, Allocating Costs to Departments, and Activity Based
Costing - Managerial Decision Making: Cost Estimation, Cost-Volume-Profit
Analysis, and Differential Costs and Revenue Analysis - Planning and Performance
Evaluation: Planning and Budgeting, and Cost Variances - Case Studies.

IND 433: Production & Operations Management (2+1)

Basic concepts of production management —Planning types -Aggregate Planning -
Short, medium and long term planning — Forecasting techinques - Master Production
Scheduling - Capacity Planning - Inventory Control management - demand and
supply - Material requirement planning - resource allocation and scheduling - Theory
of Constraints - Case Studies.

IND 434: Reliability Engineering (2+1)

Basic probability rules -Random variables and distribution functions -Functions of
random variables -Applications to quality control and the reliability assessment of
mechanical/electrical components, as well as simple structures and redundant
systems. Elements of statistics - Bayesian methods in engineering - methods for
reliability and risk assessment of complex systems (event-tree and fault-tree analysis,
common-cause failures, human reliability models) - Uncertainty propagation in
complex systems (Monte Carlo methods, Latin Hypercube Sampling) - introduction to
Markov models.

IND 445: Advanced Methods in Maintenance Management (2+1)
Introduction - Objectives and types of maintenance- Maintenance systems —
Preventive Maintenance - Predictive maintenance —Corrective Maintenance -

Reliability centered maintenance - Planning maintenance operations — Total
Productive Maintenance - Time estimate of maintenance operations costs -
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Maintenance resource requirements planning (labor, spare parts - equipment - etc. ...)
control of Computerapplications-Maintenance operations- Cases study.
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Mechanical Engineering Department
(Industrial Engineering)
4th Year — 2nd Semester

MDP 421: CIM & Robotics Engineering (2+2)

Robotics History, Fundamentals, and Applications - Robot Components: Mechanical
Structures, End-Effector and Tooling, Transmission Systems, Drives and Actuators,
Sensors, Brain and Controller; Robot Motion Planning, Programming and Control
Methods - Robot Specification Characteristics and robot selection - Planar Robots
Mathematical Modeling (Geometric, Kinematics, and Dynamics) using vector
mechanics - 3D Robots Mathematical Modeling (Geometric, Kinematics, and
Dynamics) using Homogeneous Transformation Matrix - Computer oriented Robot
Simulation and Animation using graphics software - Course Project

IND 422: Facility Planning & Analysis (2+2)

Strategic facility planning - location selection, product, process and schedule design -
Flow, space and activity relationships - personnel requirements - material handling -
layout - computer aided layout - warehouses - Different layout types - The Exchange
Algorithm for Layout Improvement - Mathematical Programming for Facility
Location based on department coordinates - From-to-Chart - Flow Matrix - Cost of

Layouts - qualitative tools - Construction versus Improvement Algorithms - Different
Heuristic Methods (CORELAP, COFAD, ALDEP, etc.) - Case studies.

IND 423: Modeling & Simulation of Industrial Systems (2+2)

An Overview of Computer Simulation Modeling - Fixed-Time Increment Simulation
Models and Applications - Fixed Increment Simulation Models - Event-Scheduling
Simulation Models - Application of Event Scheduling Models - Sampling on
Computer-Random Deviate Generation - Three-Phase Computer Simulation Models -
Process Interaction Simulation Models - Network Simulation Models - Sample Size in
Simulation Experiment - Analysis of Simulation Experiments - Special Purpose
Computer Simulation languages.

GEN 426: Safety Engineering and Industrial Hygiene (2+0)

Safety Engineering:Methods to predict, eliminate, or reduce unsafe conditions at the
design and construction stage utilizing engineering controls - Includes methods of
analysis, prioritization, and implementation of control measures for potentially
hazardous situations in the workplace — Hazard types - Hazard analysis.

Industrial Hygiene:Brief History of Occupational Hygiene - Occupational Hygiene
Standards - Industrial Hygiene and monitoring techniques - Indoor air quality -
Physical hazards - Noise in the workplace - Radiation - Temperature extremes -
Biological Hazards.
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IND 427: Graduation Project II (0+5)

Collection of Information Required to Analyze the Problem - Preparation a List of
Facilities Required to Perform Suggested Plan - Obtain Software, hardware,
Components, or Others - Conduct Field Trips if Needed - Interpretation of Results -
Internal Seminar for Rehearsal - Submission of Dissertation.
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Mechanical Engineering Department
(Industrial Engineering)
4th Year — 1st Semester
Elective 3

MDP 441: Product Design (2+1)

Human need and standardization - Ergonomic design — Design for maintenance -
Design for reliability - Design for assembly - Design against wear and corrosion -
Economy and cost accounting - Energy saving - Applications.

MDP 442: Selected Topics in Manufacturing Engineering (2+1)

A key topic is selected to introduce newer approaches in manufacturing Engineering
applications - Supportive Computer Software - Selected case studies for
implementations.

MDP 443: Design Code & Application (2+1)

International codes for the design of various parts, components, and machines to
ensure safety in production and performance - Design codes for pressure vessels and
gear transmission system- power transmission devices, tanks, filters, pipelines...etc.

MDP 444: Design of Material Handling Equipment (2+1)

Classification - Performance characteristics - Economic choice - Design of hoisting
equipment and components: (ropes, sheave systems, chains, rope drums) - Design of
transport equipment: (Lorries - trucks - conveyors - shovels) - Design of conveyor
belts: (belts, buckets, screws, rolls).
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Mechanical Engineering Department
(Industrial Engineering)
4th Year — 1st Semester
Elective 4

IND 441: Production Systems Analysis (2+1)

Production Systems and Management Functions - Forecasting Problems - Capital
Budgeting - Allocation of Resources - Scheduling Problems (Shop, Project and Line
Scheduling) - Material Organization - Equipment Organization - Manpower
Organization - Quality Control - Production Control - Cost Control.

IND 442: Selected Topics in Industrial Engineering (2+1)
A key topic is selected to introduce newer approaches to manage industrial resource -

Engineering applications - Supportive Computer Software - Selected case studies for
implementations.

IND 443: Quality Management & Assurance (2+1)

Quality Management and Assurance - Nature and concept of Quality Systems -
Quality Assurance International Standards (ISO 9000 series) - Analysis of ISO 9000
Requirements - Benchmarking Concepts - Quality Function Development (QFD) -
Quality by Design - Taguchi’s Quality Engineering - ISO 1400 - Management Tools -
Case studies.

IND 444: Project Planning , Scheduling & Control (2+1)
Project Management Phases - Planning Phase of Project - Structure of Network -

Deterministic Duration Time Estimates - Probabilistic Duration Time Estimates -
Scheduling Phase of Project - Basic Scheduling Computation - Slack Time
Computation, Critical Path Identification - Project Cost Control - Resource
Constraints - Time-Cost Trade-Off - Case study.
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Mechanical Engineering Department
(Mechanical Power Engineering)
4th Year — 1st Semester

MPE 411: Heat and Mass Transfer (2+2)

Introduction to heat and mass transfer - Steady-state and unsteady state conduction in
one and multidimensional - Steady-state and unsteady-state mass transfer - Interphase
transport and transfer coefficients - Convective heat and mass transfer - Internal and

external forced convection - Heat transfer equipment - Boiling and condensation -
Radiation heat transfer - mixture compositions and species fluxes - Diffusion fluxes
and Fick's law - mass transfer coefficients - Simultaneous heat and mass transfer.

MPE 412: Hydraulics (2+2)

Introduction - Basic Concepts - Hydraulic Circuit Design and Analysis - Hydraulic
Pumps and Turbines - hydraulic Engines - Types of Pumps - Centrifugal pumps -
Design of Centrifugal pumps - Pump Casing — Leakage — Impeller Friction and
Mechanical Losses - Axial Propulsion - Pumps Performance - Pump Control and
Valves - Pelton wheels - Francis turbine - design of Francis turbine - Kaplan turbine
- design of Kaplan turbine - cavitations in Hydraulic Machinery.

MPE 413: Internal Combustion Engines (2+2)
Introduction to IC engines - Classification of internal combustion engines - IC engines
operating characteristics - Ideal thermal cycles - Actual IC engines cycles - 1C

engines emissions and Treatment - Fuel metering systems in IC engines - Ignition
systems in IC Engines - Combustion in SI engines Combustion in CI engines
Superchargers and turbochargers - IC engines control unites And sensors - IC engines
testing and performance - Friction and lubrication - Heat losses in internal combustion
engines - Engine design.

MPE 414: Energy Efficiency and Environmental (2+2)

Introduction to energy resources - Measurement of Energy - conversion energy -
transmission energy - distribution energy - consumption energy - Forms of energy -
Energy and Society - Energy Use of Some Home Appliances - Energy Supply and
Demand - Egypt Energy Consumption - Growth in the Energy Demand - Energy
Efficiency - Energy and the Environment - Health and Environmental - Effects of
the Primary Pollutants - Secondary Pollutants - Acid Rain - Ozone and Environment -
the Environmental Protection - Economics and politics of renewable energy systems -

energy storage and distribution (biological storage, chemical storage, heat storage,
electrical storage, mechanical storage, compressed air storage, distribution) -
environmental aspect of power generation - importance of energy saving and state of
energy consumption in Egypt - relation between energy saving and environment - cost
of electrical energy and fuel price in Egypt.
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GEN 416: Contracts and Tenders (2+0)

Tenders: Ethical principles -Trade practice principles -The tender process -Tender
preparation -Tendering to win -Tender evaluation -Qualification - Based selection -
Contract: Introduction to Contract Law -Types of contracting -Construction Contracts
Act -Nature of Contract (Lump Sum Schedule of Rates etc) - When does a Tender
become a Contract? - General Conditions of Contract (AS 2124, AS 4000, AS 4300,
ABIC & Others) - Variations and Change Orders - Extensions of Time - Delay and
Disruption costs - Liquidated Damages and Penalties - Managing the contract for
successful outcomes for all parties - Claims and Payment.

MPE 417: Graduation Project I (0+4)
Research Orientation Sessions - Identification of Research Plan - Group Formulation -
Survey and Review Literature - Problem Analysis and Proposed Solution Approach -

Research Proposal Submission - Internal Preliminary Seminar.
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Mechanical Engineering Department
(Mechanical Power Engineering)
4th Year — 1st Semester
Elective 1

MPE431: Heat Exchangers (2+1)

Introduction and Basic Concepts — Heat Exchangers Classification — Thermal and
Hydraulic Design of Heat Exchangers — Shell and Tubes Exchangers — Boilers —
Condensers and Cooling Towers — Radiators — Heat Exchanger Test and
Effectiveness — Fouling in Heat Exchangers — Materials Used in Heat Exchangers
Fabrication — Uses of Heat Exchangers — Heat Exchanger Selection.

MPE 432: Pollution (2+1)

Pollution Resources — Air Pollution Spreading and Control Strategy — Environment
Conditions and The Effects on Pollution — Calculating The Average Annual
Concentration of Pollutants in The Exhaust — Chimneys Heights Calculation.

MPE 433: Wind Energy (2+1)

Introduction - principle of wind power - site characteristics - Definitions and
Technical Terminology - Wind Turbines Types - Wind Properties - Wind Speed
Measurements and Statistics - Wind Turbines Components and Operation
Characteristics - Wind Turbine Control - Calculating The Power Generated from
Wind Turbines - Wind Farms - Environmental Effects of Wind Turbines - Economics
of Power Generation by Wind - Wind energy in Egypt.

MPE 434: Hydraulic and Pneumatic Systems (2+1)

Introduction to fluid power - basic components and functions of hydraulic systems -
hydraulic calculation - Hydraulic and Pneumatic symbols - pumps types - pumps
performance and Control - directional control valves - pressure control valves - flow
control valves - Filters - Hydrostatic transmission Systems - open and closed loops
Types of hydraulic circuits for different machines - Application of fluid power Drives
- basic components and functions of pneumatic systems - Filters, Air compressor,

Air receiver, Air treatment and service unit - operation of a fluid power system
including design - application - maintenance and troubleshooting - Case study.
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Mechanical Engineering Department
(Mechanical Power Engineering)
4th Year — 2nd Semester

MDP 421: CIM & Robotics Engineering (2+2)

Robotics History, Fundamentals, and Applications - Robot Components: Mechanical
Structures, End-Effector and Tooling, Transmission Systems, Drives and Actuators,
Sensors, Brain and Controller; Robot Motion Planning, Programming and Control
Methods - Robot Specification Characteristics and robot selection - Planar Robots
Mathematical Modeling (Geometric, Kinematics, and Dynamics) using vector
mechanics - 3D Robots Mathematical Modeling (Geometric, Kinematics, and
Dynamics) using Homogeneous Transformation Matrix - Computer oriented Robot
Simulation and Animation using graphics software - Course Project

MPE 422: Turbomachines II (2+2)

History of the Gas Turbines - Types of Turbo machines - Dimensional Analysis -
Basic Cycle with Friction (Air Standard) - Basic Cycle (Actual Medium) - Selection
of the Design Point Pressure Ratio for a Basic Cycle Gas Turbine Engine - Gas
Turbine with regenerator - Inlet Casing, Impeller, Diffuser, Inlet Velocity Limitations,
Pre-Whirl and Inlet Guide Vanes - A Mach Number in the Diffuser - Centrifugal
Compressor Characteristics - Surging, Rotating Stall, Choking, Characteristic Curve,
Axial Flow compressor and fans - Introduction - Compressor Stage - Stator (Nozzle)
and Rotor, Blade Loading Coefficient - Reaction Ratio - Effect of Reaction Ratio on
Stage Efficiency - Blade Types - Reaction Blading -Impulse Blading - Aerodynamics
Blade Design - Multi-Stage - centrifugal compressor and fans - transonic and
supersonic Turbomachinery - Turbomachinery Performance Testing - Automotive
Superchargers and Turbochargers.

MPE 423: Refrigeration and Air Conditioning (2+2)

Complete Vapor Compression System - refrigerant compressor - condenser -
expansion devices - evaporators - Heat transfer in building structures - Cooling load
calculations - application in Cold Store Design (food refrigeration) - design condition
- load calculations and applied Psychrometric - design of Air Conditioning apparatus -
air distribution and transmission duct systems - refrigeration and air conditioning
control - operation and maintenance refrigeration and air conditioning system -
Course project computer oriented.

GEN 426: Safety Engineering and Industrial Hygiene (2+0)

Safety Engineering:Methods to predict, eliminate, or reduce unsafe conditions at the
design and construction stage utilizing engineering controls - Includes methods of
analysis, prioritization, and implementation of control measures for potentially
hazardous situations in the workplace — Hazard types - Hazard analysis.
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Industrial Hygiene:Brief History of Occupational Hygiene - Occupational Hygiene
Standards - Industrial Hygiene and monitoring techniques - Indoor air quality -
Physical hazards - Noise in the workplace - Radiation - Temperature extremes -
Biological Hazards.

MPE 427: Graduation Project II (0+5)

This course requires the students, working in teams, to take an actual engineering
project from the initial proposal stage through the preliminary design phase. Students
will conduct the necessary activities and prepare the various documents needed to
complete the preliminary design. Submission of Dissertation.

A



p glidaala
YOV s sl Ala Akl AasU)
Auaigll A8

Mechanical Engineering Department
(Mechanical Power Engineering)
4th Year — 2nd Semester
Elective 2

MPE 441: Maintenance of Refrigeration and Air Conditioning Equipment (2+1)
Chilled Water Production Units (Compressors — Evaporators — Condensers —
Expansion Devices — Pumps — Control Devices) - Air Handling Units (Supply and
Exhaust Air Grilles, Filters, Cooling Coils —Heating Coils — Humidifiers — Fans) -
Ducts, Cooling Towers, Insulators , Control Devices, Diagnosing Refrigeration and
Air Conditioning Equipment Problems - Methods of Refrigeration and Air
Conditioning Equipment Maintenance - Human need and standardization - Ergonomic
design - Design for maintenance - Design for reliability - Design for assembly -
Design against wear and corrosion - Economy and cost accounting - Energy saving -
Applications.

MPE 442: Solar Energy and Application (2+1)

Solar Energy and Radiation - Geometry and Intensity of Solar Radiation - Calculating
The Solar Radiation on Horizontal and Inclined Surfaces - Solar Radiation Collectors
- Solar Energy Applications - Coolants, Absorption Cooling System - Thermoelectric
Cooling - Direct and Indirect Solar Heating - Sunlight energy - photovoltaic devices -
energy conversion - solar radiation measurement - Maximizing cell efficiency - Solar
cell construction - Types and adaptations of photovoltaics - Photovoltaic circuit
properties - Applications and systems - Social and environmental aspects.

A key topic is selected to introduce newer approaches in manufacturing Engineering
applications, Supportive Computer Software, Selected case studies for
implementations.

MDP 443: Pipe Lines and Networks (2+1)

Empirical Formulas for Friction in Pipes - Branching Pipes - Pipe Networks -
Reservoirs - Simple Valves - Complex Valves - Network Analysis - Economic
Considerations - Build Up - Performance - Maintenance - Design codes for pressure
vessels tanks, filters, pipe, pump...etc.

MPE 444: Application of Fuel and Oils (2+1)
Different Types of Fuel and Its Natural Properties - Combustion Laws Basics -
Thermochemistry Analysis - Calorific Values of Fuel - Flame Temperature -
Dissociation - Combustion Processes - Burners - Disturbed Combustion Systems -
fuel mixture requirements - carburetor design and emission control - alternate fuels
(Alcohols, Vegetable oils and bio-diesel, Bio-gas, Natural Gas , Liquefied Petroleum
Gas ,Hydrogen , Properties , Suitability, Engine Modifications, Performance ,
Combustion and Emission Characteristics of SI and CI Engines using these alternate
fuels) - Properties and classification on engine lubricating oil - Testing of the
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lubricating oil - Lubrication Methods (Hydrodynamic — Hydrostatic) - Mechanical
Parts Lubrication - oils and Lubricants Types (Solid Lubricants — Gaseous Lubricants
— Oil Type Test) - Lubrication Systems (Oil and Lubricant Lubrication Systems —
Test System — alerting and Protection Methods — Changing Oil Periods and Tests).
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Mechanical Engineering Department
(Mechanical Power Engineering)
4th Year — 2nd Semester
Elective 3

MPE 451: Water Distillation (2+1)

Introduction - Heat principle and two-phase flow - Desalination Plants - Principles of
Sea water desalination - Operational techniques of thermal desalination - Desalination
process categories - Multi-Effect Distillation (MED) - Multi-Stage Flash Distillation
(MSF) - Reverse Osmosis (RO) - Forward Reverse Osmosis (FRO) - flash
evaporation-desalination system by solar energy - desalination by humidification and
removing humidity - chemical treatment of saline water - Plant economy and selection

MPE 452: Pumps and Compressors (2+1)

Centrifugal Pumps - Pump Casing - Leakage - Impeller Friction and Mechanical
Losses - Axial Propulsion - Pumps Performance - Pump Control and Valves -
Compressors Classification - Reciprocating Compressors - Rotating Compressors -
Compressors Performance.

MDP 453: Advance Internal Combustion Engines (2+1)
Friction and lubrication - Effect of engine operating conditions on friction loss -
Engine performance at constant speed - Effect of engine speed on friction loss -

Engine performance at variable speeds and constant load - Properties and
classification on engine lubricating oil - Testing of the lubricating oil - Oil filters for
the engines - Cooling loss - Effect of engine operating conditions on cooling loss -
Factors affecting the cooling of the engine surfaces - Temperatures limit for the
engine cooling surfaces - Engine cooling systems - The engine actual thermal cycle -
Supercharging (methods, turbocharging, matching of engine and supercharger) -
Carburetor and emission control - Ignition (Types and components, Conventional and
electronic ignition) - Sources of pollutant emissions from internal combustion
engines to the atmosphere and the methods of reducing them - Engine design I
(preliminary analysis ,cylinder number, size and arrangement) - Engine design I1
(detail design procedure, power section design) - Engine design III (valve and valve
gear, gear and auxiliary system).

MPE 454: Maintenance and Economics of Power Plants (2+1)

Different Types of Power Plants - Economics of Power Plants - Load Curves - Plant
Location - Plant Selection - Cogeneration Cycle - Diagnosing Power Plants Problems
- Power Plants Maintenance Methods.
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MPE 455: Drying (2+1)

Mass Transfer Basics - Mass Transfer by Unstable Convection Basics - Drying
Methods - Drying Equipment - Calculations of Dying Period Rate - Dying by
Freezing Organic Materials - Use of Drying Fields.
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