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M 1002 Technology & Society (2 —0-0)
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Introduction - history of technology - understanding
technology and its challenges (definition, use, origin,
work, change, costs and benefits, evaluation) -
technology, globalization and social development -
sociological factors and effects (values, ethics,
lifestyle, institutions and groups, international) - case
study - technology and engineering profession (ethics,
problems, practice, future environment).
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M 1061 Eng. Drawing (a) ( + —0-3)
M 1062 Eng. Drawing (b) (0-0-3)
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Engineering drawing techniques and skills -
conventional lettering and dimensioning — geometric
constructions — theory of view derivation -
orthographic projection of engineering bodies -
Pictorial projection — derivation of views from
isometric drawings and vice versa — derivation of views
from given views — sections and derivation of sections
from given views — intersection of bodies and surfaces
— development of surfaces — steel construction —
symbols of electrical circuits.
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M 1071 Production Eng & Workshops (a)

(2-0-3) , ot
M 1072 Production Eng & Workshops (b)) (F= =) (9) o sgll dwdia Vo VY 5
(0-0-23)
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Production Engineering: ( 2 lecture hours in 1% semester
) Introduction and classification — Industrial engineering
(The role of production engineer, production system,
factory planning, production planning and control,
organization for production, production types, types of
industries, manufacturing costs) — Engineering materials
(composition, structure, properties, production, and
applications) — Specifications & standards -
Dimensioning — Tolerances & fits — Metrology -
Manufacturing processes (casting, powder metallurgy,
plastic processing, metal forming processes, joining
processes, metal removal processes ).

Workshop: ( 4 workshop practice hours in 1% & 2™
semesters ) Basic bench work (description, application
and exercises on casting, forming, welding, fitting, sheet
metal working, wood working, measurements) — Basic
machine tools (description, applications, simple
exercises on turning, drilling, shaping, milling, and
grinding).
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M 1111 Fluid Mechanics (a) (3-1-1)

(V= =r) (1) sl &l VYV Y

The physical properties of gases and liquids. Importance
of fluid viscosity, compressibility, and surface tension
on practical problems. Fluid static forces on surfaces
and buoyancy (stability of immersed and floating
bodies). Fluid in rigid body motion. Fluid kinematics.
Types of fluid flows (steady, uniform, potential, one,
two, and three dimensional flows). Bernoulli equations
and its applications. Basic Equations governing the fluid

motion (continuity, momentum, and energy equations).
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M 1112 Fluid Mechanics (b) (3-1-1)
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Momentum equation governing steady flow and some
applications. Energy equation governing steady flow
and some applications. Viscous fluid flow (flow
between parallel plates). Flow in pipes (fully developed
laminar and turbulent flow in pipes). types of losses in
pipe flow. Applying the energy equation for pipe line
networks. Boundary layer theory (types of boundary
layers, laminar and turbulent flow over flat plate).

Dimensional analysis and similarity (Buckingham T
theorem, physical similarity, modeling and similitude).
Application of pi theorem for flow in pipes and
boundary layer flow.

Obpudl A8l dlalae — ailiphiy el Lyl AS Al dolaa
Ol — Aplsiall Gyl Ga 3 Glaudl — Lelapdas i)
Oload) ¢ bl Jaly glpad) pailad ) bl dals Z30
dahy glpadl (& 2dlidl gl = (Gphaaall Gyl EE)
Akl dphi — sl Gl g Aabee clipdas — Gl
Oloadly EED Gl - dedlidl Zadll plgl)  dealidl
dalaill ) Jilally samall sl ((gsiasal) mhandl e oylaiadl)
Olpmall gandl Jilaill = dadail) ¢ oL Ak ¢ Jilall ¢ ganll

(St 2 (lppaad) il ¢ b1 Jala

M 1151 Theory of Machines(a) (3-1-1)

(V=v=-r) (T)eyidhiriera

Fundamental concepts — Moment of inertia -
Kinematics and Kinetics of rigid bodies — Mobility and
pairing elements — Types and analysis of linkages —

Instantaneous center of rotation - Kinematics of
mechanisms (displacement, velocity and acceleration
analysis) - Computer applications in kinematics of
mechanisms
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M 1152 Theory of Machines (b) (3-1-1)
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Cams (types, follower types and motion, construction
of cam profile, cam displacement, velocity and
acceleration diagrams) — Gears — Gear trains — Static
force analysis — friction considerations — inertia forces
in mechanisms — flywheels — gyroscopic forces —
Balancing.
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M 1161 Mechanics of Materials (3-1-1)
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Introduction — Equilibrium of deformable bodies —
Normal shear and bending moment diagrams — Stress
and types — Average normal and shear stresses — Strain
— Stress-strain diagrams — Behavior of ductile and
brittle metals — Hooke’s law, Strain energy and
Poisson’s ratio — Axial load — Torsion — Bending —
Transverse shear — State of stress caused by combined
loading - Destructive testing of materials (Tension,
compression, bending, Torsion, and impact tests).
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M 1162 Materials Technology (3 -1-1)
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Introduction to engineering materials (Sources,
Selection) — Structure and structural defects of metals —
Phase transformation of metals — Theory of alloying
and constitutional diagrams — Plastic deformation
machine of metals — Strengthening mechanisms — Heat
treatment of metals and alloys — Deterioration of
metallic materials — selection of alloys — Non-metallic
materials.

Oaddl Ay ((LLEAY) 5 aladll) sl Aaia B deda
Glisiey 5 bl Apki ¢ golaall bkl i3 ¢ leses
5 Oaleall Aplall daflaal caleadl ol QSN0 o))
Mgadl el Hlod) coplaall oSN peaxill L bl

il it Lpuigl

M 1163 Mechanical Engineering Applications
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M 1164 Mechanical Engineering Applications
(b) (0-0-3)

Testing & Measurement Recording, Technique of
laboratory procedure — Tabular representation -
Graphical representation —  Engineering report
Preparation.

Preparatory Year Summer Training: Four weeks during
summer including workshop practice, engineering
drawing and computer applications. Drawing and
Machine Construction. Representation of riveted and
welded joints — Threads and screws — Springs —
Standard fasteners — Assembly drawings of mechanical
and machine parts (clamps, jacks, joints, couplings,
clutches, bearings, valves, ...etc) — Working drawings
(Fits, tolerances and surface finish notations.
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M 1171 Principles of Manufacturing &
Workshop(a) (2-0-3)

M 1172 Principles of Manufacturing &
Workshop (b) (2-0-3)
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Principles of manufacturing: Metrology (dimensioning,
tolerances, fits, length and surface measurements,
direct and indirect measuring instruments) — Principles
of machining — Basic machining operations (Turning,
Drilling, Shaping and planning, Milling, Grinding—
materials of cutting tools —Methods of tools and work
piece fixation — cutting parameters — machining time —
Rate of metal removal and power consumed in cutting
process (turning, drilling, shaping, planning milling,
broaching and grinding). Casting technology (melting,
pouring, solidification, processes, cleaning, defects
and inspection)- Forming technology — Hot and cold
working — Forming processes (rolling, drawing,
extrusion, spinning) Joining technology (fastening ,
riveting, soldering and prazing, welding , adhesive
bonding)

Workshop: Training exercises based on manufacturing
and assembling of multi-part components — Intensive
use of machine tools including wood working
machines.
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M 1221 Thermodynamics (a) (3-1-1)
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Definitions and basic concepts (thermodynamic
systems, properties and state, process and cycles) -
Properties of pure substances (pure substance, phase
change process, properties diagram and tables, ideal
gas) — Work and Heat - First law of thermodynamics
(closed system, unsteady and steady flow open
systems, applications) -  Second law  of
thermodynamics (Heat engines and refrigerators,
reversible and irreversible process, Carnot cycle) —
Entropy (Clausis inequality, entropy, increase of
entropy principles, entropy change of pure substances,
solids and liquids, entropy changes of ideal gases,
adiabatic efficiency of process).
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M 1222 Thermodynamics (b) (3-1-1)
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Gas power cycles (air standard assumptions; Otto
and Diesel cycles; Striling and Ericsson cycles;
Brayton cycle; Brayton cycle with intercooling,
reheating and regeneration; ideal jet prolusion cycle;
second law analysis of gas power cycles)- Vapor and
combined power cycles (Carnot vapor cycles;
Rankine cycle; deviation of actual vapor cycles;
reheat Rankine cycle; regeneration Rankine cycle;
second law analysis of vapor power cycles)- Gas
mixtures (composition of gas mixtures: mass and
mole fraction; properties of gas mixtures: ideal and
real gases). Air fuel ratio, Heat of combustion,.
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M 1251 Measurement Devices (3 -1 -2)
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Introduction — operating principles of sensors and
transducers — general considerations for selection and
evaluation of measurement equipments — statistical
treatment of data — temperature sensors — pressure
transducers — fluid transducers — strain gauges — load
cells and force measurement — position and level
measurement — uncertainty analysis of complete
measurement systems — introduction to signal
conditioning and data processing — Opto-electronics.
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M 1261 Mechanics and Testing of Materials
(2-1-1)
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Introduction — Stress transformation — Strain
transformation — Strain gages - Material property
relationships — Theories of failure — Design of beams
and shafts — Deflection of beams and shafts —
Statically indeterminate beams and shafts — Buckling
of columns — Energy methods — Non-destructive tests
of materials ( Hardness, Photo elasticity, X-ray,
Acoustics, and Stain gages ) — Failure of materials
due to creep and Fatigue.
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M 1262 Design of Machine Elements
(3-0-5)
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Aspects and fundamentals of the design process —
Materials selection for efficient design — Static and
fatigue failure theories & effects of impact loading on
components design — pressure vessels — standard
fasteners and bolted joints — Riveted and welded
connections — power screws — shafts and axles — key
connections — couplings — clutches and brakes —
springs
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M 1263 Computer-Aided Drafting (a)
(0-0-2)
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Introduction to computer aided drafting, history,
advantages and limitations — overview of menus and
toolbars — entities creation — creating simple 2D
drawings — modifying objects — hatching and Patterns
— Adding dimensions — Layer control — creating
surfaces and solids — solid editing — solid features —
layout and plotting.
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M 1264 Computer-Aided Drafting (b)
(0-0-2)
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Generating working drwings - Using standard
libraries — Solid modeling of parts — Combining parts
— Generating properties — Meshing and exporting data
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M 1271 Manufacturing Technology(a)
(2-1-1)
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Metal  Casting Technology: Introduction —
solidification process — liquid metals —primary
(wrought) casting, metals and alloys — production of
primary metals — production of shaped casting — sand
casting (moulding, melting, pouring, solidification,

cleaning, defects and inspection)- contemporary
casting processes (metallic mould, electro-slag,
precision and centrifugal casting) — design

considerations — quality control in casting

Metal Forming Technology: Hot and cold working of
metals — metal forming processes (rolling, forging,
drawing, extrusion and spinning)— pipe and tube
manufacturing — joining technology (fastening,
riveting, soldering and brazing, welding and adhesive
bonding) — powder metallurgy — forming technology —
processing of plastics - welding — submerged arc
welding- spot and seam welding — plasma welding —
cold pressure welding — adhesive welding — testing of
welded joints.
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M 1272 Manufacturing Technology (b))
(2-1-1)
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Metal cutting technology: Cutting tools (materials,
geometry, types and design)— forming presses (types,
mechanisms and Applications)—- metal cutting
machine tools (turning, drilling, boring, milling,
shaping, planning, broaching, grinding, special
purpose, gear and thread cutting and super finishing
machine tools)— power and motion transmission in
machine tools machine tools attachments
introduction to jigs and fixtures.

Metal welding technology: classification of welding
operations for ferrous metals — thermal welding —
Oxy-acy welding — arc welding v resistance
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M 1281 Mechanical Systems Maintenance (a)
(0-0-2)
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Philosophy of maintenance — types of maintenance
operations — maintenance planning — failure Analysis
and troubleshooting — tribology — preventive and
corrective maintenance — fault Diagnosis — computer-
aided  maintenance machine  maintaining
applications (workshop machinery, vehicles, engines,
pumps, A/C and refrigeration machines).
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M 1282 Mechanical Systems Maintenance ( b)
(0-0-4)

(8= =+ ) (@Sl alii Lilua YYAY &

Diagnosis of rotating equipment failures, alignment
and balancing, failure diagnosis, performance using
data acquisition boards, fault tree (FT) definition,
origin of the FT, developing the fault tree (FT), FT
quantitative structure significance, Laser shaft
alignment improves: pump reliability, increases seal
life, increases bearing life. Bearing lubrication,
bearing monitoring techniques, alignment and
balancing, premature bearing loss due to excessive
force, lubrication failure due to heat and moisture,
spectrographic analysis for lubricant failure diagnosis.
Troubleshooting, coupling strain and shaft deflection
symptoms of mis-alignment, laser shaft alignment
cuts, vibration alarms and reduces repair incidence,
Laser shaft alignment analysis for lubricant failure
diagnosis. Case studies (Internal combustion engine
maintenance, Gas turbine maintenance, Boiler
maintenance, pump and compressor maintenance,
work shop machines maintenance
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M 1283 Industrial Safety (2 -0-0)
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Introduction - Principles of Industrial safety — Risk
sources safety requirements ( Gases, Dust and Fire} —
Occupational diseases and occupational health —
Safety regulations for industrial facilities -
Prevention and control of industrial risks , accidents
and fire — Safety procedures, rescue and evacuation —
Safety improvement — Performance evaluation.
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M 1284 Psychology in Industry (2-0-0)
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Ergonomics (instrument design, machines and
controls, layout of workplace) — noise (measurement
and precautions) — heating and ventilating (air—
conditioning,  heating  methods) -  lighting
(measurement, amount, type, practice) — human
effectiveness (principles for the industrial engineer,
human productivity and work design, wage and
salary administration, job evaluation) — industry as
environment
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M 1300 Technical Report (0-0-2)
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The student is assigned a practical problem to study
and write a though report covering all its aspects. He
is expected to do one or all of the following: gather
information, collect data, review literature, analyze or
test in pursue of reliable results and solutions.
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M 1311 Fluid Dynamics (3-2-1)
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Fundamental aspects of compressible flow. Equations
of steady one-dimensional compressible flow
(isentropic flow in stream tube, speed of sound, Mach
waves). Normal shock waves. One dimensional
isentropic flow in a variable area duct (converging
diverging nozzles). One Dimensional flow with heat
transfer (Raleigh flow). One Dimensional adiabatic
flow with friction (Fanno flow). Oblique shock
waves (reflection and intersection of waves, shock
polar, and pressure deflection diagram). Expansion
waves. Two dimensional compressible flow (velocity
potential equation, linearized solution for subsonic

and supersonic flow, method of characteristics)
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M 1321 Heat and Mass Transfer (a) (3-2-1)

(V=¥-7) (1) Ay sha JWI) YFYY

Introduction to heat and mass transfer — heat transfer
modes — General equation of conduction — One-
dimensional steady state conduction and applications
— Multiple dimensions steady state conduction and
applications — Transient conduction - Numerical

solution to conduction problems - heat transfer in

manufacturing and material processing — Radiation
processes and properties — Radiation exchange
between surfaces — Mass transfer by diffusion.

Vbl — )hall Jlenl balal — ALl 3)ball JEs) e dedie
@lal Jpeasilly Sl JEY) — Juagils hall JEy )
= iy M) aawie Jrasilly il JEY) - a3liulsis sl
JEY Al Jolall — alipdats Juasily jfiaall el JUsy)
dSiny dadn 4 gball Janl cliplt — Juaglh 5l
— Aadall mhan) Galia 5 e ledYl shall JEl skl — saledl)

byl AR JlEl — mhanl) Gp g ledY L shall dola

M 1322 Heat and Mass Transfer (b) (3-2-1)

(V-¥-F) (o) AiSy 3 Jums) YrYY o

Principles of convection — Laminar and turbulent
boundary layers - External flow — Internal flow —
Empirical and practical relations for forced
convection heat transfer — Natural convection systems
—Condensation and boiling heat transfer -
Introduction to heat exchangers— Heat transfer
enhancement — Heat transfer in electronic equipment
— Heat pipes — Mass transfer operation — The relation
between momentum heat and mass transfer.

bl atliall glpmdl = Jeall phall JE @bl
Jaall = Lalal) mhandl) e deall = dyylaall d6dall i Jeally
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M 1323 Heat Transfer (3-2-1)

(V=Y =) sha JE VFYY L

Introduction — General equation of conduction — One
dimensional steady heat conduction — Extended
surfaces — Transient heat conduction — Application to
heat treatment, forging and welding processes —
Convection heat transfer (Free and forced) — Heat
exchangers — Radiation heat transfer — Applications to
furnaces.

Shall JEl — Juagill 3hall JEY bl c¥aled) — e
cVoles — Bl mhaull - el ola) duaslly il
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M 1324 Thermo-Fluid Machines (3-2-1)

(V=¥ = 7)) ailgag Al T VYYE

Introduction — Pump types and selection - Fans and
compressors — Internal combustion engines -
Industrial ventilation and air conditioning systems —
Introduction to Power stations - Introduction to
renewable energy sources (Solar energy, wind energy,

“bio-mass ..etc.).
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M 1331 Environment & Pollution

(V=) =¥ ) ddullg &iglil) Y rwy

(2-1-1)
Introduction, Emission effects, Type of emission | ;i - ., s 2ulsl) clild) gl —cbldl S e dadie
(Nitric  oxides, carbon monoxide, Unburned

hydrocarbon, sulfur oxides, smoke, soot) - sources of
emission, emission formation mechanism, emission
control, emission models, solid particulate, separation
method of solid particulates, filters for solid
particulates separations, exhaust chimney design,
sound emission, sound emission control, emission
recommendations for industrial engineering.

05l 2l B —olaall —cyl aulSl =Sl s
b — ddbad) i) (e 3yl —lislall jalas — (gl
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e Lall calinll ) bl asy)

M 1332 Internal Combustion Engines
(3-2-1)

(V-¥—F) ARl G@laay) eyl Y Py o

Fuel- air cycle, Actual cycle, combustion in spark
ignition engine, combustion in compression ignition
engine, combustion in gas engine, abnormal
combustion (diesel knock and detonation phenomena)
— engine performance- carburetor — fuel injection for
diesel and spark ignition engine. Supercharge- engine
fraction, engine lubrications, engine cooling

Syl GlSima (& @Yl ¢ Adadl opsall ¢ e lsglly 35850 5)50
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M 1341 Refrigeration & Air Conditioning ( a)
(3-2-1)

(V==%) (1)slsgd) iy aiysi V¥ EY

Introduction to refrigeration and Refrigeration
machines —Ideal and actual Vapour-compression
refrigeration  cycle Refrigerants Vapour
refrigeration cycles (Single and multi stage) — Gas
refrigeration cycles — Vapour absorption systems —
Thermoelectric refrigeration systems — Introduction to
air conditioning — Basic central air conditioning
system — Psychrometry and moist air properties — air
conditioning processes — Summer and winter air
conditioning cycles.
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M 1342 Refrigeration & Air Conditioning (b))
(3-2-1)

(V=Y =7) () sl

ChaSig 4,5 VFEY o

Heating and cooling Load calculations — Refrigeration
load calculations with applications- Air distribution
system— Air ducts design — Chilled water piping
network and piping design — Refrigerant piping and
design — Lubricants in refrigeration systems -
Expansion devices — Control of refrigeration and air
conditioning systems.

Gl 4yl Jea — sl Can€s b Al aal Jes
— )y Gl el s Al = apal Gilia
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M 1351 System Dynamics & Vibrations
(3-2-1)

(V=¥ =) chiayly claghial ulin 1¥e) o

Introduction to system dynamics concepts
Modelling of lumped elements — Dynamic modelling
of physical systems (Mechanical, fluid, thermal and
electrical systems) — Analogy among Mechanical,
fluid, thermal and electrical systems — Dynamic
response (transient response of first and second order
systems)— Frequency response (first and second order
systems) — Single, two and multi-degree of freedom
vibration of mechanical systems (free and forced
vibration,  transmissibility,  vibration isolation,
vibration measurements) — Response of multi-degree
of freedom system and modes of vibrations.

Aadel — dreadd) UL dada — ciloghiall bl dosie
Caghall ¢ Sy el ¢ ASlSall ) Al dgal il slaal
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M 1352 Automatic Control (3-2-1)

(V=Y =) W asailiyroy

Introduction (definitions, control terminology, control
system configuration, classification of control system,
feedback control  theory) block  diagram
representation transfer functions — state space
modeling of continuous systems — solution methods
(Laplace transform and numerical integrations) —
transient response — stability — steady State error —
error indices — system analysis (root loci, frequency
response: bode plot and polar plot) — Nyquist stability
— digital control.

ilaglaiall dabiaall Lala¥ls adlally Y1 oSl 4kl dadia
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M 1361 Mechanical Design (3- 2- 1)

(V=¥ = ¥ ) Sl araai V¥ o

problem solving methodology in the design, analysis
of alternatives, and synthesis of mechanical elements
— emphasis on creative thinking and the engineering
design process — Belt and chain drives — rolling
element bearing — lubrication and journal bearings —
design (static and dynamic) of spur, helical, worm and
bevel gears — rolling bearings — mechanical design
computer software — mini-projects are used to
introduce engineering design procedures.,
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M 1368 Computer-Aided Design (CAD)
(3-2-1)

(Y=Y =7) Gulally aS2e araai VFIA &

Introduction to basic concepts of CAD/CAE - role of
computers in synthesis and analysis — geometry
description — parametric and feature-based design —
geometric modeling: wireframe, surface and solid
modeling (CSG & B-Rep) — curves and surfaces in
modeling (Bezier and Splines interpolation curves) —
computer graphics; transformations; constraints;
clipping and windowing - design optimization —
introduction to finite element method — application of
FEA to stress analysis — applications of CAD —
Individual projects — The laboratory uses commercial
CAD/CAE software packages for mechanical design.

— gl i) 5 el 8 Caulall clalaiin) b dadie
— (ol — skl - QL) delply gresall Canagl
35l 5 leldy) — aleV) AEE 5 A5l il - Sl
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M 1362 Material Engineering (3-2-1)

(V=Y =) dsall duria YFY &

Ceramics — composite materials — polymeric materials
— quantitative material selection — materials for low
temperature applications — selection of materials to
satisfy mechanical requirements including the concept
of cost per unit property — experimental methods for
physical examination of metals — plastic deformation,
work hardening and fracture - diffusion -
precipitation — martensitic transformation — new
trends in materials technology (Nano-materials).

Lliall asall + 2galliall LAY . Adlgall algall . Ad3RN gal)
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M 1364 Design of Experiments (3-1-2)

(T—\—f’) ‘71)19:‘“9!)9!3?:‘“5\".” a

The theory and practical considerations associated
with contemporary experimental procedures, methods

and design strategies. — measurement error and its

propagation — method of design data collection and

data analysis and physical interpretation. equation
fitting and plotting, signal acquisition and validation,
instrument response and elements of experimental
design. Emphasis includes computer aided data
reduction, modeling of a system and report writing.
Application of experimental design to engineering
problem.

dlaiall pUad) — domjaill Gl dleall 5 dgylail) dalal)
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M 1371 Metal Cutting Theory (3-2-1)

(Y=Y = %) oalae add 4 k5 V¥V

Analysis of metal cutting, mechanism of chip
formation, mechanics of metal cutting, experimental
and theoretical determination of cutting forces,
dynamometer, thermal aspects of metal cutting — tool
materials, tool wear, tool life and machinability —
mechanics of grinding, surface quality and
dimensional control — Economics of machining.
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M 1372 Advanced Machining Processes
(3-2-1)

(V= ¥ — ¥ ) Ladite piead cullf Y ¥VY A

Introduction — processes classification — thermal
nontraditional techniques (EDM, EBM & PAC)
— mechanical processes (USM, WIM & AIM) —
electrochemical machining (ECM, ECG & ECD)
— chemical machining — laser industrial
applications (cutting, welding & heat treatment)
— combinations of various processes — process
selection — competitive aspects and economics of
manufacturing — modeling and optimization of
non-traditional machining processes.

Jull) el e dphall lly) — Gyl Caa — dasia
(Pl sy il ¢ i SN ajally sl ¢ Al 3,
Ll Ul ¢ Egpeall 5 Biall Jall ) ASsSa) Gl
Gkl = (dala clwal Gl lal dadl o oLl el
Gl ¢ a6l aladl ¢ eSS il ) Aila <)
) ol deliall cilalasind) — el Jidil) — (e
b e ASpe e gana plasind — ((Aphall dallaall ¢ plalll ¢ odadl
el — piaaill claliadly ddlall — dphll L) — dibida

il e Gkl el JiY) Hassal

M 1382 Industrial Engineering (3-2-1)

(V-Y-7) Lol Luaia \FAY &

Research and product development — materials
handling — materials inspection — time and motion
study — workplace layout and design — quality control
— Standardization of tools and work methods —
industrial management

Jdshuis Alglie — Slgall (and @yl — il ey Gy Gk
asanciy Jaghadl 3 dathe —535a) Lo ullu deske — dsal
ladll

M 1384 Production Management (2-0-0)

(v == Y) gu B Y ¥AE A

Introduction — decision theory — forecasting —
aggregate production planning short term
scheduling — inventory planning and control —
Resource requirement planning systems( Material
requirement planning[MRP] ,Capacity requirement
planning[CRP])- product strategy — process strategy
— human resource strategy — work measurement —
learning curves — maintenance management and
reliability.
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M 1391 Introduction to Mechatronics (3 -2 — 1)

(Y-Y-7) cligfilsall datia V¥4 o

What is Mechatronics — Electrical actuation systems
— Digital logic, combinational and sequential logic
circuits — Microprocessors & Microcontrollers —
Data presentation systems — AD/DA converters, data
transmission and acquisition — Electromechanical
system modeling, control and applications
Electronic interfaces and controllers for mechanical
devices — Sensor technology (Proximity switches,
Photoelectric sensors, Fiber optic sensors), signal
acquisition, filtering, and conditioning — Device
communications — Sensors and actuators (selection,
installation, and application strategies).
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M 1400 Field Training (0-0-2)

(Y_'_')u".\":‘d\‘?\i)ﬂ‘ \E XX e

The student is to spend six weeks in summer in an
industrial facility related to his main field of interest.
During this period he is exposed to typical work
environment. He is expected to hand a technical report
concerning the benefits he gained during this period.
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M 1411 Hydraulic and Turbomachines (3-2-1)

(Y=Y-F) clingiy Aslgaa eNT V€YY

Introduction — turbomachines (definitions , basic
equations, similarity)— one dimensional fluid flow in
turbomachinery - two dimensional cascades in
turbomachinery - three dimensional flow — hydraulic
and gas turbines — compressors and pumps design and
operation .
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M 1413 Hydraulic & Pneumatic Power Systems
(3-2-1)

Ailagaiy ASilg s 5,08 cilaghiia V VY o
(\-1-¥)

Hydraulic system: Basic and components of hydraulic
system — Hydraulic Pumps (constant displacement
pumps, outer and inner vane pumps, outer and inner
gear pumps, variable displacement pumps, piston
pumps, eccentric plate pumps) — Hydraulic Fluids,
Reservoirs, Strainers, Filters, and Accumulators -
Actuators (Axial and Rotary) — Hydraulic Valves
(Directional Control valves, Flow control Valves,
Servo-Valves, Pressure Valves) — Lines, Fittings, and
Seals — Basic Diagrams and Systems —Hydraulic
circuits design — Hydrostatic transmission Dynamic
Modelling and simulation.

Pneumatic system: Air valves — Pressure measurements
valves — Air pressure regulators — safety valves — Air
drying — Pneumatic circuits design — Pneumatic
transmission.
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M 1421 Power Systems Components (3-2-1)

(Y-¥-¥) Bl alai cligSa VEYY

Power plant arrangement and components
introduction to heat exchangers - steam generators
(fire tube boiler, water tube steam generators, water
and steam system, air and flue gas system, heat
balance for the steam generators, thermal design of
steam generators, control of steam generators)- steam
turbine components (turbine cylinder arrangements,
rotors of steam turbines, velocity and pressure
compounded stages, steam turbine seal system,
lubricating oil system, differential expansion and
thermal  stress) pumps (multistage pumps,
balancing desk), condensers and feedwater heaters
(direct contact condensers, surface condensers,
feedwater heaters, dearerators) — cooling towers,

— dphall cValuadl dedie — LliSas sl Cillane Chyi
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M 1423 Power Stations (3-2-1)

(V-Y-7) sl clhaa VEYY 4

Introduction — classification of power stations —
steam power stations (Improvement of Rankine
cycle efficiency, main and auxiliary systems) — gas
turbine power stations (theory, components,
applications, water injection) — combined cycle
power stations — cogeneration — hydraulic power
stations diesel stations energy storage
economics of power stations.
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M 1431 Combustion Technology (3-2-1)

(Y=Y=7) @bainy) Lagleisi V€7 4

Thermal properties of combustable gases( Air/fuel
ratio, product of combustion, heat of combustion,
fuel heating values) constant volume combustion
constant pressure combustion, Hillums and Gibbs
functions, combustion equilibrium, Kinetic theory of
combustion,  flammability  limit,  combustion
efficiency, flame velocity, burning velocity, flame
stability, flame structure- premixed flame- diffusion
flame- furnaces- gas turbine combustion- fuel
properties ( gas fuel-Liquid fuel gaseous fuel)- fuel
nozzles design(gaseous, liquid fuel) - combustion in
boiler- design of combustion chamber
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M 1452 Control Applications (3-2-1)
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Basic components of process control loops — Sensors
and actuators control modes (Discrete,
proportional, integral and derivative control) -
Design of process control system and controller
hardware(hydraulicpneumatic electric/electronic
controller) — tuning of PID controllers — optimal
control system — Digital control system — Sampled
Data Systems and the z-Transform - Pulse Transfer
Function - Mapping the s-Plane into the z-Plane —
Digital system stability — Digital Controller Design -
Programmable logic controllers with applications —
Microcontroll (layout, assembly programming)-
Embedded system design - Case studies.
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M 1462 Projects Management (3-2-1)

(V-Y-¥) clegyda )y VETY o

Development of the network plan concept-Project
planning (developing the networks)- Time and
resorce estimation(three time estimation method) —
Basic scheduling( using CPM and PERT)- Time cost
trade-offs — Resource allocation — Project control
(time and cost).
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M 1471 Computer-Aided Manufacturing
(CAM) (3-2-1)

(V= Y=%) Gualally acaall auiail) V€YY &

Fundamentals of CAM — Introduction to NC Machine
Tools — Specifications — Automated manufacturing
Systems (NC, CNC, DNC, AC) — Classification of
NC Machine Systems — Manual part Programming —
Computer-Aided Part Programming &  post-
processors — trajectory interpolators — fundamentals
of rapid prototyping and automated fabrication —
CAPP — DFA & DFM — Applications programs will
be written and interfaced to the CAD/CAM database
— Students participate in a manufacturing project
which utilizes CAD/CAM software to design and
manufacture a component using CNC machining
equipment.
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M 1473 Materials Handling (3-2-1)

(Y-¥—F) Slgall Aglia YEVY &

Material handling (principles, equipments, and
systems) — Material handling systems design — Plant
site selection -— Material handling in Warehousing.-
Robot

Ges sl plkle JuSll = Jall) Ssall Jylsis ady el
araai — (CBUsYly (Slpuele sl gl ) (R
(sl = Jibpall = gl Asliall —2 )l aparal

M 1481 Operations Researches (3-2-1)

(V=7-F) clles Egay VEAY &

An introduction to the philosophy of operations
research — Formulation of linear programming models
and their solution (graphical and simplex methods) —
Duality theory — Transportation model — assignment —
network models — critical path methods, projects
evaluation review technique (PERT) — Sensitivity
analysis — Integer programming, branch-and-bound —
Use of LP and IP computer software programs.

Tl JSLie Ja b sl alasial-3dadl syl — dede
JSLe —uSliand) sy Gulall daapdl JSLie Ja — ksl
Lyhit — Gph el Jllee — ganesd) JSlae —Jl)
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Sl el Aladin) — dapaall

M 1482 Engineering Economy (2-2-0)

(+ = Y=Y gl LBy V€AY &

Basic concept of engineering economics — Cash flow
— Compound interest formula — Time value of money
— Nominal and effective interest — Equivalence —
Present worth value — Benefit/Cost ratio — Annual
cost — Economic analysis of engineering alternative —
Rate of return — Depreciation — Income taxes.

Jame — 5l salea@y) Jilatl) — 4y iadd) dadll — Adlal) Aol
— DAY g3l DY) dad lun DAY= 3351 555 52l
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M 1491 Process Control with Applications
2-1-1)

(Y=V-Y) btk cllaal) & aSatl) 1 £4) o

Design of (PI, PD, PID) controllers — Design of servo
systems — Presents computer automation including
PLCs, SCADA, and PC-based systems to control
processes. Topics such as PLC control and computer
data acquisition are introduced where students will
use existing systems or build systems and control
these systems with PLCs and computer data
acquisition systems. Assesses students through test
and project evaluations and the course will be
assessed by graduate feedback.

Alaliiall Lt ALelSiall Lpnsliiall dpnsliiall leSlal) ppanss
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M 1492 Design of Mechatronics Systems

(V=¥ =) Ag Sl AaaiY) aranai 1 £4Y o

(3-2-1)

Conceptual design — Design and component selection | _ GlSaal) ualalhlialy sesill = (gypaill  aansill
(drives,  sensors,  controller  hardware,  and e o e e X
communication system) — Control decisions and pSal Sl - (V) Al - sl = Sl

simulation studies — Design of electronic interfaces and
controllers for mechanical devices.
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M 1512 Fire Fighting & Water Distribution
Systems (3-2-1)

(Y=Y-Y) obal) aaisiy Buadl alii VoY

Fire Fighting System: Introduction and Classification
of fire fighting system. Sprinklers system — Fire Hose
Cabinet — clean agents 200 suppression system —
Special fire fighting systems- NFPA and fire fighting
codes.

Hydronic system: Domestic cold and hot water system
(Demand — systems of circulations — sizing of domestic
water piping system — heating capacity) — Sanitary
Drainage system (single pipe system, two pipes system,
fixture units of plumbing fixtures, sizing of drainage
water piping system, sump pits and sump pumps) —
Rainwater drainage system — Ventilation system.

alaxind aUsi . 3ial) dadlle alas Capial — (3hall AndlSa ol
Lilugl dasiuly Gpall 4a8lSe — Gpall da8lSe 5 clila))
Aladinl = 3yal) Aadl<al duals oSl dadai) aladnad - 4
Lol Aadal alasi) . 3all daglie 3 Aaludly 500 olaall 4<0s
¢ aals doshie V) sl Capall i LGyl AlSe &
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alas —(laaadlly aally syall syl alai oY) Coyall ol

Ll alai. HUasY) ol Cipual

M 1522 Nuclear Power Stations (3-2-1)

(V-Y-7) dgsi clasa VoYY &

Different types of nuclear power stations (boiling
water, pressurized water, gas-cooled, fast-breeders) —
simulation of different types — methods of choosing
nuclear power Station type — choosing the materials
used in different reactors.

Glane — Ollall @ld) Lol AUl llaadd Adlisd) g 1Y)
aladl g la¥ cllea ¢ (GWL syl — Al ol
— dsell AN il load aclg — Ayl dsll cilhadd

ggall 0 leliall 8 daadial) dgall Lasl

M 1524 Computer Applications in Energy
Systems, (3-2-1)

(V-¥-Y) dBUall alas 8 Cuulal) cilipdai VoY E

Introduction — modeling of conduction heat transfer —
Navier-Stokes equations — numerical methods — finite
element and finite volume methods — Introduction to
computational  fluid dynamics - software -
applications in refrigeration and air conditioning —
applications in combustion modeling — applications in

turbomachinery — case studies and projects.

NVobee — Lball ¥l 4 ghall JEY) dada — Jie
bl Jane — Lgiid) ehaVl — Losal) ylll — " (S i — 5l
= elsgll a5 il 8 syl - lsall a8 Ayl
Vs = ballll (G clinkd - Glal) Al b clinks
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M 1525 Non-Conventional Energy (2-1-1)

(Y=Y Y) Al e dBUa Yo Yo o

Introduction to renewable energy sources - Solar
energy (solar radiation intensity, angles, estimation
and measurement) — Solar energy systems — Solar
collectors — Power generation by thermal solar energy

— Solar ponds — Energy storage . Nuclear energy

(nuclear fuel, radiation activity, nuclear reaction,
nuclear reactors) — Biomass energy (conversion of

biomass) - Energy generation from agriculture wastes

and organic materials - Systems of biogas generation.
Wind energy ( Principles of wind energy generation,
curves of power and speed, site conditions ) — Vertical
axis machines — Horizontal axis machines — Wind
turbine design — Ocean energy — Geothermal energy —
Energy storage - Other sources of renewable energy.

£ LaiV) 50 ) Fueal) B — saaaiall A ilas e Lasia
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M 1534 Automotive Engineering (3-2-1)

(V=Y-F) clanag el VOYE A

Introduction, Automotives calcifications, automotive
body calcifications, Basic of brake system, type and
theory hydraulic power system, steering system, Tires
and support systems, vehicles body supports,
suspension and aliments, power transmutation
systems, filters basics and types, automotive fuel and
lubrication systems, automotive road performance test
analysis

Gl = Lganad ks LS pall s — LS el apusi ¢ dadia
LS Huell pla¥) gl = GlSal Y gl — Jabill ol
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LSl el (uld = cugilly 38l gl — U g )il — Ayl

okl e

M 1541 Industrial Refrigeration (2-1-1)

(Y=V-Y) Ll apal Yoy

Food Storage and Equipments (Thermal properties of
foods, cooling and freezing time of foods, commaodity
storage requirements, Food microbiology and
refrigeration, refrigeration load, refrigerated facility
design, methods of precooling fruits, vegetables and
cut flowers) — Food refrigeration (Industrial food
freezing systems, meat products, poultry products,
fishery products, others products) — Industrial
applications ( Ice manufacture ice rinks, refrigeration
in the chemical industries) — Low temperature
applications  (Cryogenics, Ultralow temperature
refrigeration, biomedical applications of cryogenic
refrigeration).

Wil ey A2 Aplall Galall) ailiaes ledall a5
dea capdlly alelall adsns Sae (ol Gl ¢ apeailly
(s sy aSsall H5Y) ayal) il Glasy asenal (2l
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(k) sl A @l aydl das

M 1542 Air-Conditioning Systems (3-2-1)

(V=Y-7) slogd) huss alii V0 £Y 4

HVAC system classification — HVAC system analysis
and selection — Building air distribution — In-room
terminal system — Central cooling and heating —
Decentralized cooling and heating — District heating
and cooling — Hydronic heating and cooling system
design — Applied heat pumps and heat recovery
systems — Air conditioning system comfort
application (Residences, retail facilities, commercial
and public system, hotels, motels and dormitories,
educational spaces, health care facilities) — Industrial
air conditioning system (industrial drying system,
ventilation of the industrial environment, kitchen
ventilation) — Air conditioning systems for clean
spaces

= elsed) S ol il Jias = elsed) S ol Ciuaa
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M 1544 Refrigeration & Air Conditioning
Equipment (3-2-1)

(V=Y-Y) slogd) cinSiy 2l Claa VO£

Air handling equipment (duct construction, room air
distribution equipment, fans, evaporative air cooling
equipment, humidifiers, air-cooling and
dehumidifying coils, desiccant dehumidification, air
heating coils, air cleaners for particulate
contaminants) — General equipment (compressors,
condensers, evaporators, cooling towers, liquid
coolers, liquid-chilling systems, air to air energy
recovery system, expansion devices, pipes, valves and
fittings) — Unitary equipment (unitary air conditioners
and heat pumps, room air conditioner, packaged
terminal air conditioner).

s ezshall ccajally elged) auysi Clama ) elgel) Aslia Glaag
coloell Caiaty wyi cilile colsed) ilidaye ¢ il elsell My
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(Aenall Clasgll —2ghal) ilaad) — Sl

M 1571 Product Design & Development

(V=V=Y) gilall gkl asanal YOV &

(2-1-1)
Introduction — Product planning — Identifying gopiall L) = Jaeall Sllkia 3ass — eeiial Jayhadil) — daxia
customer needs — Project selection — Product ’

specifications — Concept generation selection —
Industrial design — Visual expression — Prototyping —
Product architecture — Concept review — Product
development economics — Design for Manufacturing
— Robust design — Concept testing — Intellectual
property — Design for environment — Organizing
concurrent engineering — Supply chain design.

- bl apaaill — i) yad 5 a8 — il Glialge —
e preaill — il bl — N1 2N = Gl el
e aranail) — A<all ASL) — plad) el — LY slely
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M 1572 Industrial Automation (3-2-1)

(Y-Y-¥) Leliall 409 Vovy 4

Introduction of industrial automation - Automation
system components- Automated manufacturing
systems (assembly, material handling and storage
systems) — Computerized instrumentation — Computer
vision, on-line computer control — Equipments for
flexible automation. Basics of robotics, Analysis and
design of robotic systems including arms and
vehicles. Kinematics, Inverse kinematics and
dynamics of robotics (stationary and mobile robotics),
Algorithms for describing, planning and commanding,
Robotic control systems, Position, speed and force
control of robot grippers, Examples on various
practical applications of robotics and automation.
Design of pneumatic, hydraulic, and electrical
systems for automation. Ladder diagrams-
Programmable logic controller.

Al — AV Ak Al cbSadl — Al AU Jaa.
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M 1574 Design of Jigs & Fixtures (3-2-1)

(V-Y-%) ) clas s arai YOV o

Introduction to tool & die design — Basic types and
functions of jigs and fixtures (modular, assembly,
welding, inspection, and machining fixtures) — Proper
supporting, locating principles, and clamping features
of jigs and fixtures — Conceptual design of jigs and
fixtures (for drilling, reaming, milling, turning, boring
etc.) — Different types of dies and their purpose — The
steps to design a die — Different types of presses and
press accessories — Considerations of design
economics.

Z Y Glacbual pulaY) & 10¥) = 201 Glaclue e dedia
5 sl 5 il — (Jadil — alall — andll — dadesdl)
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M 1576 Machine Tool Design (3-2-1)

(V-Y-7) Jadall Clisle apanai YOV o

General requirements of machine tools and
performance nomograms — Standardization of spindle
speeds and feet rates — Layout of speed change gears
(application for design of machine tools gear boxes) —
Design of constructional elements (Frames, Sideways,
Spindles and bearings, Cutting, Feed and Control
drives) - Hydraulic drives — Vibrations in machine
tools.

dedil) Jghaa 5 lbiaie 5 Jedill QLW dpula) cldlia)
80 g — Al ¥ aeay derill Glepd @) am gl —
Ll e BaY) mansi = Gyl (paina (b ug sl O el
5w — Sl BV - Jaedall sl gylaY) saech
b sl Al clliaYl — aylall 5 Adlal oY) amais

LAl aalisla

M 1581 Quality Control & Assurance (2-1-1)

(Y=Y—F) Bagall aSgig aal V0NN o

Techniques of sampling and statistical estimation —
Modeling, process quality, control charts, process
capability, acceptance sampling methods, Six Sigma,
and Lean Enterprise — Advanced techniques for
statistical quality assurance, including multivariate
control  charting, principal components analysis,
economic design of acceptance sampling plans and
control charts, inspection errors, and select papers from
the recent literature.

Lleall B25a — Aadatll — Slaa¥) il 5 il 30 35k
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M 1582 Statistical Quality Control (3-2-1)

(Y=Y=¥) Bagall & ilasyl aSadll YoAY 4

Definitions — Tally sheet — Measures of central
tendency and measures of dispersion (uses of averages,
medians, modes, standard deviations, ranges) — Discrete
probability  distributions (Binomial, Poisson,
Hypergeometric) — Continuous probability distributions
(Normal distributions) — Probability theorems — Tests of
hypotheses — The t-test and chi-squared test — Curve
fitting by least squares — Correlation and regression —
Introduction to Statistical Quality Control.
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M 1584 Advanced Operations Researches
(3-2-1)

(Y=¥-7) dasiia cilidas Eigay VOAE

Overview of the linear programming models-Nonlinear
programming models-types of nonlinear programming
problems- queuing theory- application of queuing
theory —dynamic programming- characteristics of
dynamic  programming —deterministic  dynamic
programming-probabilistic dynamic programming -
simulation- some common types of applications of
simulation —outline of a major simulation study-
performing simulations on spreadsheets.

Cighon Ayl 4had) daeyd) — ddadll daaydl e dxae
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M 1586 Productivity, motion & time study
(3-2-1)

(V-Y-Y) Agally cdgl Ay Aaliiy) YoAT o

Productivity: Factors affecting productivity and role of
management — Principles of motion study — Work
improvement through motion analysis and setting of
performance standard — Process charting — Principle of
time study, work sampling and predetermined system —
Wage payment and incentive planning.

llad — Y1 05 Laliyl e sisall Jalsall :dpaluy)
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M 1591 Robotics (3-2-1)

(Y-Y-¥) cligggd Vo4 4

Introduction to robotics — Classification of robots —
Industrial ~ robots and  computer integrated
manufacture: architecture, programming, control and
application areas — Autonomous robots: motion
planning motion design, kinematics, sensors,
guidance, and control architecture — Hardware and
software aspects of robots — Case studies for robot
implementation, navigation and guidance.

Lcliall Ciligrg )l — Cligg )l Cariai — Cligng )l (e dedia
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M 1592 Hydraulic & Pneumatic Control
(3-2-1)

(V=¥-¥) Lilasailly ,Salasagl asadll Y04y 4

Introduction to pneumatic and hydraulic control
systems — Pneumatic and hydraulic servo systems —
Operating forces on control valves and actuators —
Static and dynamic modeling of hydraulic and
pneumatic control systems and components -
Dynamic performance and stability of open- and
closed-loop servo drives — Control characteristics of
hydraulic and pneumatic components — Control of
speed and pressure — Electro-pneumatic and electro-
hydraulic systems, electrical controls for fluid power
circuits — Proportional and servo control — Fluid logic
control — fluid amplifiers — Fault diagnosis and
maintenance of pneumatic and hydraulic systems.
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M 1593 Mechatronics Embedded Systems
(3-2-1)

(V=Y=F) 8 gakaall Auig ilSaall Aaaiy) Voaw o

Introduction to embedded mechatronic systems —
Control implementation in embedded systems -
Introduction to distributed systems — Real-time
communication systems — Modeling and design of
embedded systems — Modeling and design of
distributed systems — Development of ECS systems.

Ll WSaill 360 — 5)paladl) Ay Sl Aalall e dadia
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M 1594 Machine Vision and Image
Processing (3-2-1)

(Y-Y-7) clleal) lSlaag dislall 433, Y04 ¢ o

Introduction to machine Vision and Image Processing
— Image Processing: enhancement technique — Image
Representation — Camera Models — Preprocessing
Techniques — Image compression — Segmentation and
Representation Morphology Color image
processing and restoration — Recognition and Machine
Intelligence — Machine Vision Applications.

sl dallas — lledl 58laey GUSW 4, e dadic
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M 1595 Artificial Intelligence (3-2-1)

(\—Y—Y’) Slihay) slsll) Yode A

Introduction to following artificial intelligence
technique — Artificial Neural Networks (ANN) —
Genetics Algorithms (GA) — Reinforcement learning
— Fuzzy reinforcement learning — Fuzzy logic (FL) &
Fuzzy neural learning — The use of ANN, FL and GA
in control, estimation, planning, diagnosis, imaging,
and heuristic search methods — Uncertainty models
and information representation: types of uncertainties

and uncertainty measures — Intelligent control
methodologies, learning control, fuzzy control,
neurocontrol, neuro-fuzzy control — Knowledge-

Based Systems: Rule-based Expert Systems, Machine
Learning — Advanced Topics: Belief networks,
Supervised learning methods, Semantic Nets,
Evolutionary methods.
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M 1101 Mechanical Engineering Technology
(3-1-0) (Elecrical)

(+=V-7) LSSl dwigdl Lia sl 0S5 4y 0y
(slns)

Fluid Mechanics: Fluid properties and basic concepts
- Fluid static (pressure at a point, basic equation for
pressure field, measurement of pressure) - fluid flow
rate and mass conservation.

Thermodynamics: Definitions and basic concepts —
Properties of pure substances (pure substance, phase
change process, properties diagram and tables, ideal
gas) - First law of thermodynamics (closed system,
open systems, applications) — Second law of
thermodynamics (Heat engines, heat pump air
conditioning and refrigerators).

Heat Transfer: Introduction to Heat Transfer — Modes
of heat transfer (conduction, convection, radiation) -
One dimensional steady heat conduction — Extended
surfaces - Introduction to convection heat transfer
(Free and forced) — Heat exchangers.
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M 1104 Mechanical Engineering Technology
(Civi) (3-1-0)

(+—1-¥) LSSl Al Ln 155 11 08 o
(%)

Applications of mechanical engineering in civil
engineering - Thermodynamics: Definitions and basic
concepts — Properties of pure substances (pure
substance, phase change process, properties diagram
and tables, ideal gas) - First law of thermodynamics
(closed system, open systems, applications) — Second
law of thermodynamics (Heat engines, heat pump air
conditioning and refrigerators).

Heat Transfer: Introduction to Heat Transfer — Modes
of heat transfer (conduction, convection, radiation) -
One dimensional steady heat conduction — Extended
surfaces - Introduction to convection heat transfer
(Free and forced) — Applications on civil work
equipment

¢Ag@al) saldll) Al saldll (alsd — liyats fsalie tdgha Saalin
Js¥) sl — (Bl Sl el Jglan sl s s)a)
¥l ol cdlaa) deshidl J¥1 o) dplall Kbl
Saalipall B sl — (V) sl lilal ¢l gidall Ao shaiall
(Aphall damdly claally iyl Aphall GlS aall) dyhall
Sl 3yad) JEl — 3yhall JE Gyl e dedia 13)a JE
phall Ji) g dasie — sdiaall mhul) — 2l solal Juagilly

Aphall bl = (alls gl ) dealls
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Preparatory Year

Lalasy) 488

E1021 Computer Fundamentals and
Programming (a) (0-0-2)

Historical introduction, computer classification and
types, computer and society, computer components
(Console outside and inside including Processors,
Memory, Hard disks, Cards and Cables - Monitor,
Keyboard, Mouse, Floppy drive, CD Rom, Printers,
Modems, Scanners) — computer peripherals- data
representation, number Systems - Software basics and
types - operating systems- Introduction to DOS and
DOS instructions — Windows (History, disk top,
managing files and directories- important topics in
windows such as control panel topics and system tools -
Optional Topics as time permits: Notes about database,
networks, Internet, Viruses, Security

deelgl 5 alulall Canat calulall e 480 dadia
S AN e ) dlall cillal) i caaiaall 5 cilulal
A g S cleall Gail @S ¢ el Jie Jal
iy bl Jid — Ll cudal Bjea) — (gl
Rasie — Jadll ol — leelyil 5 galdl Sllad . S
Jie dagal) Cilegingal) ¢ clalaall 5 bl 5y csall
Blide Gleginge (pUaill lsal 5 WSaill dagl Sleginge
caalilyll acld e dpaita Glagea (el Amlow Cuws
Salil) i) 5 sy yudll ey el
] o 3 o Dol g

E1022 Computer Fundamentals and
Programming (b) (0-0-2)

(Y==2) (@) elad) dyajs bl VoYY &

Types of programming languages, Problem solving
methods: flowcharts, algorithms, structured
programming. Application on a procedural structured
and/or visual programming language (such as basic and
visual basic) for solving engineering problems with
emphasis on assignments of numeric data types,
Analysis of errors in numerical computations, Input and
output. Selection control structures, Loops and iteration
structures, Procedures and functions, Modular program
design, Array processing.

¥l Gaxl) Jie cOISE da Gl ddaapll @lad gl
PRI e FORTI TS R ICIRTY W X ERCHIVS SR [
OS] ) (el il 5 sl 43 Ji) LS54l
& oeba¥) st i)l clibadl e S5l ae Al
Ja sl ZJAY) 5 JWaY) alle dpdyll ableal)
Slle 5 Jisall 5 Glela¥) bl 5 clalad) caSanll
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First Year Electrical Engineering

LS Aia A5) 8,4

E1101 Electrical Engineering and Circuit Analysis
(a) (2-2-0)

(+=Y=%) (1) Alsall Jalady Lo el dusigh VY2V

Circuit Variables - Kirchhoff’s Laws - Simple Resistive
Circuits - The Wheatstone Bridge - A to-Y (or m-to-T)
Equivalent Circuits - The Node-Voltage Method and
Dependent Sources - The Mesh-Current Method and
Dependent Sources - Thevenin and Norton Equivalents -
Maximum Power Transfer - Superposition, Topology in
Circuit Analysis - The Operational Amplifier circuits -
Inductance and Capacitance - The Natural Response of RL
and RC Circuits - Step Response of First-Order RL and
RC Circuits - Natural and Step Responses of RLC Circuits
- Sinusoidal Steady-State Analysis - The Phasor - The
Passive Circuit Elements — circuit theorems and Laws in
the Frequency Domain - Sinusoidal Steady-State Power
Calculations Appliance Ratings.

Sl — Alap Aeglie Jiln = CasdnS Cpild — Bl Glpte
Sobadlly Sa8all sea Al A -Y AWK sl g
Cief A — Al Galiadlly Al Gl Aiyk - AaUll
— 3l st b Syl ddpla — (gt Byl J85 = 055
L) — el Al Hladl - alledl &6 s
— Gl Al ey Sl dagliall sl Ayl
Dlsay iSally daglaall Jilsal 35haal) dlaiuly dpepdall 4laiuY)
L) — Gldly @Sl dasliall il 5 calally daslial)
aliall = gagll Baladall — sl agall jilas g bl
Badll (4 sl Galds bl — ApyeSl) plall Allad yll
333l Ayl 8yl) s — ) )Y Al —gaa )

E1102 Electrical Engineering and Circuit Analysis (b
) (3-2-1)

(V=Y=7) (@) Sl Jalaty du sl duigh) VYo Y &

Balanced Three-Phase Circuits - Power Calculations -
Mutual Inductance - The Dot Convention - Energy
Calculations - The Linear and Ideal Transformer - Series
and Parallel Resonance - The Laplace Transform - The
Step and Impulse Functions - Functional and Operational
Transforms - The Inverse Laplace Transform - Circuit
Elements and Circuit Analysis in the s-Domain - The
Transfer Function - Fourier Series -The Fourier Transform
- Two-Port Circuits - Circuit Simulation and Analysis
using software packages

— Jolidd) Gl — 50l cllua — Dagiall 4agY) A )
bl Jadl — &) cillia — Lkl aoal dlaiil) 5ac
Al = LY Bl = (gilslly Il oy = (Sl Joaalls
gt — dbiilly didagl) cMsatl — dcanll Alag sshadll
dalai = S @las (& pleall 5 pealiall st — dousall OUY
EDlysal — e Aluludie — JEY) Ay — S Gl & il
Aaxiul il Jilasy slSlae — Jaladl 451 sl — 6

Glaayll 23

E1103 Electrical Engineering Applications
(1)(a) (1-0-3)

(F==0) () (V) %S Amtia ciligdas VY 2 v

Laboratory Personal and equipment safety procedures -
Basic skills: using hand tools - soldering skills -
Familiarization with electronic components (resistors,
capacitors, inductors, Diodes, Transistors, ICs, ..etc -
Electrical Drawings and Diagrams: Schematic diagram -
Block diagram - Assembly diagram, PCB Layout diagram.
Printed circuit board fabrication methods - Introduction to
CAD (in electrical design OrCad package) -
Familiarization ~ with  measuring  instruments and
Oscilloscope - Simple practical electronic projects using
Project Board - Simple Projects using hand made PCB-
Assembly of a complete project .

Shlee = 8jea¥ly ) QLI Sleha) = clidal & Adl)
Gl AV alallly dpsadl el Jleain Al
—alala —laglia) Ay yiSIY
LilyeS cllabaiag agay = el oo AlelSie s~y il
3l o) _L;’_._LA.A:I Llis — g’ﬁ}ﬁm Llis —‘_,,.):.._zl:;ﬁ )
E)@AL b - (:&A)J Or Cad L:;;ll.})gﬂ\ ﬁf}"‘é Lﬁ) u...ula.“.:
dagd Jleinly Aoy Ak opld — LAl iy Guldl
A5l de galaal) 3y3al Jleainly ddayus @J\.ﬁm - —le gyl
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E1104 Electrical Engineering Applications
(1) (b) (1-0-3)

(F= =) (@) () fnS dpentih clipli V) - 68

Familiarization with Electrical Circuit elements (Knife
switches, Fuses, Load switches, Contactors, Circuit
breakers, Relays, Thermal overloads, Timer etc, proximity
switches, limit switches) - Simple electrical power and

control circuits. examples (Simple Distribution board -

Verification of simple logic gates using contactors and
relays — Basics of ladder diagram - Motor start stop -
Motors speed reversal — Star/Delta motor starter.

—Clypa o ilie) Al sl jualie e Cajeil)
¢S — Al sl abald - Gluadlally — deall miilias
— e il milieg Al cdnall — glall Jaal) salyy -
Aagl) ABd Al WSa5 58 il = (Ulsdiall Ble iliag
plaiuly @llpdl dghidl G e @ — das a5
s ey — el anl) @lwlid = (B cludldl)
[ deni Sl ool GlSyad) deju ey~ lSadl)

Ll

E1121 Logic Circuits (a) (2-1-2)

(Y=4=Y) (7)) &akaia) sl VY ¥I S

Number Systems and Codes - Boolean algebra - Boolean
functions - standard forms — simplification and
minimization of logic expressions using k-map and tabular
methods - Hardware Description Language (HDL) - Digital
logic gates - Analysis and Design of combinational logic
circuits — combinational logic circuits building blocks -
Synchronous sequential circuits -flip-flops - Analysis and
design of clocked sequential circuits - synchronous counters
- ripple counters. Memory and Programmable Logic; RAM
— ROM — PLA - PAL and sequential programmable devices
A self-paced laboratory involving basic logic gates
functions and design of combinational logic circuits -
Design and analysis examples using HDL - design of simple
synchronous sequential circuits such as registers, counters.

— Lglaid) Jhoall — alaial) el —culaally daeY) dalaf
Labidl Gl laia) 5 dad - dauldl Ll
— HDL 4a) 1 — Asaall (3ylay Cagi)lS ddapa Jlexinly
Ailiall lsall arenaiy Jilas - dad)ll ddlaiall Sl
Sl —il) dahad) Al gl il — AW
sl apeaiy Jiad - LUl - dsaliiall Aleluial
colaanl) cldlae — Lialiiall clalaed) —dilial dluluial)
RAM — ROM — daa,ll aLa) dalid) jilsalls 3,S030
eyl ALEN Aluliad) <Y - PLA - PAL

ey Alu) ddhidl Gl e gging %ie Jans
Janindy 3 apanailly (sl Al — 491 Ldaiall il
Lalyial) Aludeidll sl aseai = HDL 8562 Canas 3
clalandly e ) e ddaad)

E1122 Logic Circuits (b) (2-1-2)

(Y-1-Y) (@) ddhidl gl VAYY &

Memory and Programmable Logic; RAM — ROM — PLA -
PAL and sequential programmable devices - D/A and A/D
converters - Register Transfer Level - Notation, RTL in
HDL - Algorithmic State Machine -Binary Multiplier
control logic. Asynchronous sequential logic; analysis and
design procedure - reduction of states and flow tables -
Digital integrated circuits logic families (RTL, DTL, TTL,
ECL, MOS and CMOS)

A self-paced laboratory and HDL design and analysis
examples, involving the design of combinational and
clocked sequential using programmable devices - Simple

application examples using ROM, ADC and DAC.

RAM — ROM — dae,ll 3L Lkl ialls 3,S130)
Clae — Alulidie dae,ll 4L <ol — PLA - PAL

Al AT — RTL Jaadl Jaw) 3hiec —  A/DD/A
andi — S Cplall 8 uSadll Ghie . dadlel
Ll il apealy Jidad -Gl Jgha 5 GV
dndyl ddladl sl cle - diie ully dluliadl)
(RTL, DTL, TTL, ECL, MOS ¢ CMOS) LSl
SeaY) Chas 3l Jaxid 3 apaaill ssiny zy0ie Josa
Jie dlapel) Aualiid) Alduidl s aess — HDL
sl AL Lpad )l pualiall aladinly cilalaally cBlad)
.ROM, ADC, DAC Jaxiud dayw cilanks
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E1123 Computer Programming (a)  (1-0-3) (P-o-0) (1) qualall dpapy V1YY &
Programming with data structure. Data types and | i, — -l t‘ﬁﬂ 5 Jia . lild) A alasiuly Al

representation - file structures — linear structure — lists
structures - arrays - queues - stacks - trees - data structures
representation in storage media - operations on trees and
lists in memory and storage media - Graph representation-
introduction to searching, sorting and tree searching
algorithms - pointers and references - Recursive algorithms
Laboratory: Application using appropriate programming
language such as C++

Casiall — Cligiondl) — L8 4y — Hhaall 4l — clilall
Gl 4 bl Jia - abbad) el alsll -~
Glaay (8 Ll 5 bl sl o Gllee — il
cllld e dedie ccloguyl Jiall Lopadll 53S0
5 Cbdizall = Bl G @lelsn 5 @il 5 el
LS Gl lsa 5 aalall

) Jie slia daay A1) sy (ki) 1 Jendl)

E1124 Computer Programming (b) (1-0-3) (r-+-1) (@) culall daay V1 YE o
Object-oriented design: Elements of object oriented Cargll dgasdl daell yualic :Cargll dagall aseraill
programming (functions, classes, subclasses, objects,

messages, and inheritance)- encapsulation and information
hiding; separation of behavior and Implementation;
Function calls and argument passing. Problem solving with
objects.

Laboratory:  Application using an object oriented
programming language such as C++, C sharp or Java.

5 hia — (Sl (il laYl clidal) (Jlsall )
Jsall ele i ¢ adal)l 5 Ll Jadl) (il glaall £ 16s)
LlaYL e Ja el

el e Ciagll dgase daay Aad iy Gukail) :Jasall
Blall o # ol 5+

E1106 Electrical Measurements (1) (2-1-1)

(V=9=%) (V) Lpgsh) clabdl) vy o1

Electrical measurements - Measurement errors Accuracy -
Statistical analysis - Static calibration - Resolution and
precision - Dynamic response — Units Systems - Dimensions
and standards - Moving-coil instruments - Moving iron
instruments, Electro-dynamic instruments - Induction.-type
instruments - Current and voltage measurements - Dc
bridges - Measurement of power - Measurement of energy

and charge — Ac bridges - Resistance and capacitance

measurement - Allocation of cable faults - Measurement of
frequency and power factor - Measurement of non-electrical
variables.

Jalailly  —  ddally Ll elaal —  AsleSh cululal
Llai¥l — &y Pyl -4kl spledl — Slasy)
calal) sheal = ulaally Sl — Gl gl Al Al
eyl — A andl LadEl sealYl - diaid)
Bl —agally HLall (uld — Liall Heal) — LSualinng <)
— Aadlly Al (wlds — pall Guldy - el L)
OSWI Gt = dally Aasliall Gl — 2355l Ll 3l
5all Jalaas 22l (uld - e o Uadl
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Second Year Electrical Engineering

T gS Aeaia A0 48,0

E1201 Electromagnetic Field Theory (3-2-0)

(=¥~ ¥)dsualinag <l e laall 45 VY0 &

Vector analysis - coordinate systems and transformations -
static electric and magnetic fields and their steady currents
- Dielectric materials - Boundary conditions - Boundary-
value problems - Relationship between field and circuit
theory - Maxwell s equations in differential and integral
forms - Field mapping and ferromagnetic materials.

Yl - @Osaally Glilaal) ahi — Gleadall Jidas
= A5k dgall oyl Ll SL A yeSlly davlaliaal
Glplay o ALY LAadl agaall Al - apaall by,
Llalil sypall 4 JisSle c¥alee cVladly il

sl Ldaliaa) slgal) — Jlaall Laiha au)y — Al

E 1207 Electrical Measurements (2) (2-1-2)

(Y=9-%) (¥) Lot clutdl v Yoy

Cathode ray-oscilloscope (CRO): Block diagram - vertical
deflection circuit - horizontal deflection circuit -
Triggering circuits - Multiple trace oscilloscopes — Digital
storage oscilloscope — Analog storage oscilloscope. -
Strain gauges - Temperature transducers — Displacement -
Velocity and acceleration transducers - Force and pressure
transducers - Light transducers - Data converters -Voltage-
to- frequency converters — A/D, D/A converters — Basics
of digital instruments: time base - amplified DC meter -
Digital voltmeters - Digital frequency meters.

Lhidl : (CRO) lagall axdl dsul 53 clddl) aul,
— Y Galaty) s — bl Galany) s — gl
SHLEY) sy = syl daxia SHUYT anly — Zadl filg
ol syl L Bl (Al CHLEY) aly — eyl Al
K] Ejﬂ\ C_I\}(A.\A - aj;.i_“ K] 4.9‘)““_5 A_Dbaj\ h_l‘}{.l.\ad‘ - dL\AJY‘
OSally daady ) dgylalal) 55LaY) clna — 2250 ) aeall
ol lea — Auiayl sac @l il (Wbl siea) cilila) —
Beal - deall Culdl L)) Gulil sieal - LSl culil) Ll
<3l bl Ayl il

E1211 Random and Stochastic Processes
(2-2-0)

(+—¥-Y) Adlpdall cililead) 485 1YYY &

Probability Theory — Discrete Random Variables —
Continuous Random Variables — Probability Density
Functions — Operations on random variables, Moments —
Random Processes — Time averages and Statistical
averages — Functions of Random Processes — Stationary
Random Processes — Central Limit Theorem.

clyaiall — Alaiial 4lsdall cilyuidl — cylaay) Ak
o clledl — AlaaY) GG Ay — Alaia) dglsdel)
s il — Ahptal) lilead) — g 5ad) — Edldiall laial
Gllaadl — Aflpdall Glledl Jigs — &ilasy) 5 el

Al giall 350a) A tas — L) A gl
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E1205 Maintenance workshop of Electrical
Machines (1-0-3)

A sl Y Dlua Lijg 1Y 0 &

(=)

Familiarization with Electrical motors: single-phase
induction motors — three-phase induction motors -
Universal motors -Electrical motors testing - Winding
schemes of electrical motors: armature windings and
pole windings of DC and universal motors - 3-Phase
stator winding — Multi-speed induction motor - 1-Phase
stator winding. Theory of operation, Testing and
troubleshooting techniques of electrical house held
appliances: Electric iron - Water heaters — Mixers —
Blinders - Fans, blowers - Vacuum cleaners - Automatic
washing machines — Refrigerators - Air conditioners.

iia Glae — i galal dha) 1405 GlSiad) e Cagel)
(AilseS Oadl chlaal bl dhadll —an A0S
Gliley WY pone @lile) dlpeSll GlGaall Gl lhalaig
ial) el = Al Baally el Ll e b UaY)
Al sl dolals — depud) sasie ddiad) ClS aall - sl A8
Seall & AilyeSl) Ol Glakly laay) Gl 5 Jedd)
— GlA — Ayl bl Gl — Ayl <) ¢ Al
— ASobessV) sl — AgleS) Gulsd) = zshall = oladl)

elsedl ClESa — caladiEl

E1206 Maintenance workshop of Electronic
Devices (1-0-3)

(F= =) Lg sy 53l Ll Liyg 1 Yan &

Theory, Troubleshooting, Maintenance and Repair of
Electronic Appliances (Radio, Tape recorder, TV, Video
Cassette).

AM Radio set applications (basic princeples of audio
signal transmission and simple AM transmitter, AM
radio set circuit, illustration, follow up the received
signal starting from the antenna up to the loud speaker,
regulated power supply). Telephone application
(historical review for the telephone set and exchanges,
the electronic exchange and telephone, the basic
principles of the up to date sets and exchanges). TV set
(the basic principles of video signal, construction using
the video camera, simple illustration of video
transmission (black/white and color), TV-receiver block
diagram, the basic circuit of TV, TV- circuit operation,
TV-systems principles, follow up the received signal
starting from antenna to the loud speaker and TV
screen). Circuit design and construction (selected sets
and their schematics must be regularly updated to track
last used technology).

—s0) g ) 5362 mlaiy Aluay Jhe¥) #Oal Ak
Ao Gt Ol Bl) fodlaadl = (i — il —Jaase
B = sl g B3 — Lol rand) Juaylly —xadl s
A8 acas — clelaad) ) iag Sse) Ga 15 Al 5Ly
i)~y ) 5 Canlell 481 daalye) cailell Badai . (<l
S (ndl YL 5 AR Ll gkl — i 5
s Al 1S —gypall HLEY Ll ) it
~(osly Gl [ asml) Bypeall B Uiy dasenr g lind — 22
Jee =0l aulul) 530 = (il Slead Jgaiall laladdl
Ga 135 Bl SLaY) Al — il Al (sale sl 3503
(oAl AaLAlly delandl ) el

Caymlly B plaaall Aglaay Sl (e e pama JLEA) 8503 eliyy asana
Mgl aal e

E1203 Electronic Circuits (a) (2-1-2)

(Y=V=Y) (7)) Asigash Jiga Y d

Bipolar junction transistors: static models, small-signal
models, large-signal model, H-parameters, the M-S
contacts, the Schottky diode, the Field-effect transistors,
large signal and small signal models - Metal oxide
semiconductor Field-Effect transistors (MOSFET) -
Basic transistor amplifier circuits: dc and ac analysis for
the CE, CB, CC, CS, CG and CD connections. The
Darlington cascade and composite configurations,
Junction Field Effect Transistor (JFET) and its
applications. Analysis of the basic logic gates: the DTL,
TTL, ECL, P-MOS, N-MOS and CMOS gates Circuit
simulation.

Syl HLIY) 2 3pa — OSL) 7 3gail) AN Aliagll il
salally cpomal) o Abeasl) = H @ljial — 5,uSl 5L z350 —
giss = ol 26 Chaas — Ss8 a0 - Al 4
ool 2l Jladll 58 Chgils - spall 5 580 LY

AC DC Jiaill @ ilill p€al 4] il (Caiassa)
osaubly duag - CE, CB, CC, CS, CG , CD slsl

Qi iyl JFET Lfiiilp = ASsall cDlpa sl At
DTL, TTL, ECL, P-MOS, N- : dwld) daludl ciblgll
@&las s MOS and CMOS
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E1204 Electronic Circuits (b) (2-1-2) (Y-1-Y) (@) Asigssll fgary.ed
The IC process: the bipolar process, C-MOS process. The | iie—ibill 165 il :ildSidl il cillee
elements of integrated circuits: R, C, L, BJT and MOSFET. | _ o ) )

The basic integrated circuit building blocks; active loads, RCLBIT, :ldsd il pebe  .CMOS
current sources and sinks, current mirrors, voltage and | ¢ ilisidl el ulld) ol <l — MOSFET
current references. Amplifiers: operational amplifiers, Dl Wy —ll) Gijlms ilae —ilill Jad)

difference amplifiers, comparators, op-amp applications;
linear and non-linear op-amp circuits; analog signal
processing. D/A and A/D converters, switched capacitor

filters.

ey = Glleall S bl = Hlally sgal) aalye
Ahlall = Glleadl e cliplst — Gljiadl - &)l
- agllal) chlay) dallee - Adadll e, dgkal)
(S Joady Juas Gladie —A/D 5 DIA cN¥sadl

E1214 Signals and Systems (2-2- 0)

(+=¥-¥) aligcfla) 1YV E &

Signals and systems: Continuous time and discrete-time
signals - Exponential and sinusoidal signals - The unit
Impulse and unit step functions - Basic system properties -
Linear time invariant systems: Discrete-time LTI systems:
The convolution sum - Continuous-time LTI systems -
Properties of LTI systems - Causal LTI systems described
by differential and difference equations - Filters described
by differential equations and filters described by difference
equations - The continuous-time Fourier Analysis — Energy

— bt Geilly daalsiall Gl chly) :oaky @l
— sshally Aoadl Jh- LYl duall @by
Sl sadine i) Adadl) il — oUaill Aulul) (ailasl)
Aadail - Al paall LT pdaiiall )l Aadiil g3l
dan Cineagi — LTI dadail galsa — LTI dealsiall ()

— el 5 Al ol assill LTI ik

and power spectral densities.

Aadinly 5 Alalil calad) alasiul Gladpal) Ciuags
LESY — Jusalgiall il e Julad — Laelall e aleal)
Al g sl A el

E 1222 Computer Architecture (3-1-1)

(V%) culalidletyyy @

Revision of basic digital components, Data
representation - Number Systems and Computer Codes
— fixed point and floating point arithmetic. The
objective of the course is to introduce the internal
architecture of a computer (processor). The course
contents include: What is Computer Architecture, The
five components of a computer; Register transfer and
micro-operations; Design  of basic computer
architecture and Programming of basic computer;
Microprogrammed control; Central Processing Unit;
Hardware Description Languages (VHDL) Design,
Simulation, and Synthesis processes; Overview of
Computer Arithmetic and ALU Design; Structural
Designs in VHDL; implementation of simple processor
datapath; Introduction to Instruction Set Architecture
(ISA) Design; RISC ISA for example MIPS R3000;
Translation of High-Level C Constructs into MIPS;
Assemblers, and Object Code Generation; Single-Cycle
datapath and Control; Multi-cycle datapath and
Control; Micro-programming and Hard-wired Control
Units; Behavioral HDL Description of Systems.

Course labs and projects will involve programming in
MIPS assembly language using for example the SPIM

AEY) Aaal cclilyl) Jid — Ald) Lyl GlsSal daslye
Cargdl LAl dkall Al dkal cllas = JignesSl oSy
lsine (b)) isasesll Adalall sleal)l Caypan sa 5ol (g
¢ smlall Llead) dungll o Lo - desie tl LS 5ol
¢ Aol llaally Caall J85 ¢ JignaS Slead dadldl lisSall
(pmlall 138 daayy ulal  sulal 3 jleedll asenais
Chmg il ) dedie ¢disal) daayd) 3 4S5l dalladl) sas
Ule dadd (et 5 s8lad) capenaill Adeey o(VHDL) sbiall
LY) apebiailly ALY arans 4485 Jisualll 8 Glaall (e
ol Aadie tdhuy mllad) datapath én; VHDL
MIPS R3000 Jts ¢ sasaaall (ISA) Lals¥) cld cilalledl)
Glang Aaay = MIPS Lalsl () gsisall )l C iy dons
HDL ahasinly 4850 daayd) Gyb o 5 Latie Sa)
centll A dapll e ool apliiag delas Jlall dxplays
davia A JSLE Jas SPIM 38las Slea plaaiuly MIPS
g VHDL atall Cany 4l aadiuly seailly gl
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simulator, and solving problems in computer
architecture and design using the VHDL hardware
description language. All tools run on departmental
Windows-PC systems.

-Windows Jsil) dakil Je Jexi Jamall ZaPUI cilina )
.PC

E1223 Computer Engineering Applications
(a) (1-0-3)

(F=o=) (7)) Lotia oadla il VY YY &

CAD Program for creating, simulating and drawing
PCBs (such as OrCAD, Electronic WorkBench) with
emphasis on getting components for drawing the
circuits, adjust properties and environment for the
component to match the real circuit, testing
connections and circuit quality, simulating the circuit,
drawing the PCB.

Computer Programming with Matlab: Introduction to
Matlab — Matlab Descktop tools - Data Representation
- M files- Control Statements — Loops — Functions
(Rules for writing a function , function arguments,
Matlab functions, Debugging) — importing and
exporting Data- Getting Help

Jie Aegiaddl ileall any 5 38lae 5 elisl A deddiuall bl
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E1224 Computer Engineering Applications
(b) (1-0-3)

(Y= =Y) (@) Awsia quls cligdai VYYE

Matlab and algebra: Vectors and Matrices (operations
and functions: matrix power, matrix exponential,
eigenvalues) — Solving Linear Equations -
Polynomials- differential equations- Fourier analysis
and Transform)

Matlab Graphic: (Plotting In Two Dimensions, Plotting
in Three Dimensions, plotting meshes and surfaces,
image graphics, handling graphics properties, color ,
transparency)

Matlab GUI: (Three phase interface design, Ul Control
Elements: styles, check box, buttons, frames, ...- Ul
control  Properties- GUI low and high level
programming)
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E1331 Electrical Machines (1) (3-1-1)

(V-Y-%) () s eyl arry o

DC machines: Construction - DC windings layout and
brushes position — Commutation - DC generator -
Voltage regulation - Generator to motor transition -
Developed Torque - DC motor-Speed regulation -
Armature reaction - Interpoles and compensating
winding - Starting DC motor - Losses and efficiency -
DC motor characteristics and application - Compound
DC motor characteristics - Series motors - Speed
control of DC motors - Adjustable-speed drive systems
- Dynamic braking, Plugging and Jogging - DC
generator characteristics — self excited DC-generator —

Voltage build-up— Compound generators — Load
characteristics.
Transformers Principles — Construction - Phasor

diagrams - Equivalent circuits - Transformer losses and
efficiency - Transformer tests - Inrush current - Auto

— Uil gmgy il JEE — ¢ el L <3 apnel) YY)
ol — il Al e USiiSin il ) 2agiall Ll asas
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transformer - Parallel operation of transformers - 3-hase
transformer and connection groups - Current
transformer - Voltage transformer.

Lab. Basic  experiments of DC mahines and
transformers

aasy) D CYsaa

E1338 Electrical Machines ( 2) (3-1-2)

(Y=V=%) (¥) Ll ayiNrra d

Induction machines: Construction- principles of operation —
phasor diagram - Rotor and stator equivalent circuit -
Motor performance using exact and approximate equivalent
circuit - expressions of power and torque - losses and
efficiency calculations - Classification of squirrel cage
induction motors - Wound rotor characteristics - Induction
generator and its characteristics - Synchronous machines -
construction - Equivalent circuits and phasor diagram of
synchronous machine - Torque and power equations -
Starting of Synchronous motors — Effect of field Excitation
on motor power factor — System power factor correction
using Synchronous motor -  Synchronous generator —
Power equation — loading and counter torque — paralleling
alternators — active and reactive load sharing between
generators in parallel — Prime mover characteristics —
Determination of synchronous machine parameters — losses
and efficiency of synchronous machines.

Lap : Basic Experiments of induction and - Synchronous
machines
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E1339 Electrical Power and Machines  (3-1-2)

(Y=V=7) Al ¥y gl Y¥re

An Overview on generation, transmission and distribution of
electrical energy-Overhead short transmission lines -
Underground cables - Earthing of electrical equipments,
Transformers -Electric generators and motors - Dc machines
-Synchronous machines - Induction motors - Fractional
horsepower motors — Special Machines.
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Computers Engineering

E1303 Design of Electronic Circuits (3-1-2)

(Y-V-F)  Axdg syl sl asaai VYW

Amplifiers RF IF Power, LNA and video
oscillators: Tuned and untuned oscillators stability,
VCO, Phase locked loop, Modulators; AM ,SSB
balanced, FM, PM, Pulse modulators, Digital
modulators, Demodulators: AM, FM and PM
detectors, Transmitter and receiver circuits, Circuit
simulators, Digital, Analog and mixed

S Adlall claa sl fp€a — ddau giall Glaayill cfpaSar el pSall
gl e s Calgall Bygeall e . (aidia sliagn Jelee QI3
skl et dadlie dila- aeall o adied) a3l 3 Gl
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E1314 Communication Systems (1) (3-2-1)

(\—\‘—T’) (\ )&YMY\ Pk.n 1PYve

Introduction to analog and digital communication
systems. The Hilbert transform: complex envelopes
and representation of band-pass signals and
systems. Amplitude modulation (AM) systems:
modulators and demodulators for AM, DSB-SC,
quadrature-carrier multiplexing, SSB-SC, and VSB
modulated signals. AM applications- Introduction
to angle modulation systems (FM and PM) and
discussion of narrow-band FM (NBFM) modulated
signals. Phase-locked loops. FM applications.
Performance of Analog Modulation in presence of
noise.
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E1324 Data Structures and Algorithms (3-1-2)

(Y=1-7) ol leslly il Jsba V¥Y e &

Data structures implementation and  performance.
Techniques for designing algorithms including counting,
summation, recurrences, and asymptotic relations;
techniques for the design of efficient algorithms, including
greedy methods, divide and conquer, and dynamic
programming..- analysis of complexity - complexity bounds

of fundamental ~ problems, graph  problems and
combinatorial problems.
Laboratory: ~ emphasize  the  relationship  between

experimental and theoretical performance of algorithms.
These labs strongly encourage the use object-oriented
programming languages as C sharp or Java.
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E1321 Microprocessor Based Systems (a) (3-1-2)

(Y=1=7) (1) Rgseal) cladlaal) o 5asinall Aaki¥) V¥ YIS

Microcomputer Fundamentals: CPU- Memory - 1/O -
Basic Architecture of Microprocessor : Instruction
format - Addressing Modes. Software: problem
definition — Algorithm — flowcharts - Programming
language levels and translators. Programming:
arithmetic operations - logic operations - data transfer
— branching - subroutines — looping — Interfacing:
with ROM - with RAM - 1/O interfacing - using
interrupts - asynchronous 1/0 - Address decoding -
buffering and delays adjustment - standard bus
structures.  Selected  Architectures of  8-bit
microprocessors - programming examples - support
chips.
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E1322 Microprocessor Based Systems (b)) (3-1-2)
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Typical 16 and 32 bit microprocessors: Architecture -
Instruction Set - Programming - Interfacing to
Memory and 1/O - Interface Support Chips (8255 and
8254) - Basic 1/O Interface (isolated and memory
mapped) - The Arithmetic Coprocessors.
Microcontrollers: architecture - programming and
interfacing. Microprogramming: Concepts - Micro-
programmed Control Unit - example of micro-
programmable MIiCcroprocessors such as
AMZ2901/2903 and its family of support logical
chips.  Microcomputer  Development  Systems:
Software development tools (editors, linkers, loaders,
interpreters ) - mass storage for microcomputer
development  systems. Development  System
Architecture: master/slave and single processor
system -Debugging with Emulation - Debugging in
Real Time - Examples of some popular development
systems. Design Examples of Microprocessor Based
Systems:

1. Design of an intelligent system that will turn On
and OFF eight values in a given specific sequence in
intervals of 2 sec.

2. Complete development of a stand Alone
microprocessor based system which would measure,
compute and display the Root Mean Square (RMS)
value of a sinusoidal voltage.
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E1327 Computer Organization (3-1- 2)

(Y—\—T’) ‘,MIAMWH'\’V&

The objective of the course is to introduce the
concept of performance of a computer. The course
contents include: Performance measures of a
computer; Intro to pipelining; Pipelining hazards;
HW and SW techniques to handle some pipelining
hazards (i.e HW: Data forwarding, SW: Bubble
insert); Memory hierarchy and its effect to
computer performance; Big vs Little Endian
memory; Cache memories; Mapping techniques (i.e
Direct, Full associative, and Set associative
mapping); intro to cache replacement techniques,
and input/output organization.

Course labs and projects will involve designing and
implementing a pipelined datapath using the VHDL
hardware description language; Utilizing Cache
memory simulator. All tools run on departmental
Windows-PC systems.
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Windows-PC

E1312 Transmission Lines (3-1-2)

(Y=1-%) Jly) haghd ¥y Y &

General transmission lines theory — Infinite line —
Terminated line — Impedance transformation —
Group and Phase velocity — Wave propagation —
Rejection and Standing wave phenomena, Smith

— il Lkl — 3gama yal) adll — Jly) gl Aalall dgylail
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chart — Impedance matching, waveguides - e e )
microstrip lines. el daliiall ka2l Bshdd) — 4l
E1325 Computer Networks (3-1- 2) (Y-1-%) el clGd VYYe @
Computer network architectures, protocol types (e.0. | gl -  JsSsis, Pl —Csulall AE A
TCP/IP and OSI), Protocols Layers, network

programmsing. Transmission media, encoding systems,
circuit and packet switching, multiple access arbitration.
Network routing, congestion control, flow control.
Transport protocols, real-time, multicast, network security.
Laboratory: Design, apply, analyze, and evaluate
communication network protocols under Linux or Windows
NT operating systems. Emphasis on identifying problems,
proposing alternative solutions, implementing prototypes
using available network protocols and evaluating results.
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E1326 Information systems (3-2-1)

(\—Y—T’) QMM\#\Y*T 4

Introduction to information theory — The entropy of discrete
memory-less sources — Shannon’s Ist theory: the source
coding theory — Prefix and instantaneous codes: Huffman
coding and the Lempel-Ziv algorithm — Discrete memory-
less channels and the binary symmetric channel (BSC) —
Shannon’s 2nd theory: the channel coding theory -
Shannon’s 3rd theory: the information capacity theorem —
preceded by a discussion to mutual information and
differential entropy — Fundamentals of linear block codes:
standard arrays — Hamming distance — and syndrome
decoding. Cyclic codes: detailed discussion to Hamming
codes — brief discussion to BCH, RS, LFSR, and Galoas
codes — and introducing the concept of coding gain,
Introduction to — convolutional codes — the Viterbi
algorithm — and the difference between hard and soft-
decision decoding.
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Third Year — Major: Biomedical Engineering

Adal) Aaigl) A — AN 438 &Y

E1301 Acoustics and Ultrasound (3-1-2)

(Y-V-7) cligall Gsdy aligall 1Y) &

Vibrations and Waves-The Acoustic Wave Equations-
Transmission Phenomena-Radiation and Reception of
Acoustic  Waves-Ultrasonic  Transducers —  Medical
applications of ultrasound - Surface Acoustics wave Devices
— Modes of signal representation — 2D , 3D and 4D
Ultrasound deveices.
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E1336 Power Electronics (3-1-2)

(Y=Y -Y) 5l clde s rrr

Power Electronic Devices: Power diodes — Thyristors-:
MOSFETs —IGBTs - GTO. 1- Phase Controlled Converters.
Switched mode power supplies - Single phase and 3-phase
inverters - PWM inverters- Harmonic Reduction and
Electromagnetic compatibility
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E1351 Biomedical Electronics (3-1-2)

(Y=Y —¥) Akl clig sty rey

Biological instrumentation, low power consuming circuits
especially for implantable pass members, digital signal
processing, biomedical applications, micro miniaturization,
special electromechanical devices.
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E1352 Biomechanics (3-1-2)

(Y-1-7)  dgal) ISl Y POy &

Biomechanics of the musculoskeletal system: Principles of
strength of materials applied to the skeletal system -
Biomechanics of structures and tissues of the
musculoskeletal system- Biomechanics of selected joints
(Spine, Hip joint)-Selected topics in biomechanics of bone
(Bone as a composite - material, bone fracture, functional
adaptation of bone) -Artificial Hip Joint-Design of Upper-
Limp Prosthesis- Biomechanics of the circulatory system:
Nonlinear model of blood vessel deformation.
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E1353 Anatomy and Physiology (3-1-2)

(Y=V-Y)  slae¥) ciilligy pmapdl) VYoy &

Physiology: Cardiovascular system: cardiac system,
regulation, hemodynamics - Circulatory system, cardiac
output and control - Respiratory system: pulmonary
transport, gas exchange, ventilatory mechanics, respiratory
control - Renal system: transport processes, fluid exchange,
regulation, acid, base regulation - Gastrointestinal system:
secretory function, digestion and absorption, carbohydrate
and lipid metabolism, liver function, energetics, temperature
regulation - Endocrine system: introduction, processes.
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E1354 Analytical Instruments and Bio-analysis
(3-1-2)

(Y1) sl Jalailly Jolatll 53420 V¥o ¢ o

Electrometric methods (e.g. potentiometry, conductometry,
colorography...etc - Chromatography, thin-layer, paper, gas-
liquid and liquid-liqguid - Spectroscopy, colorimetry,
ultraviolet, Infrared, applications in biomedical.
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Third Year — Major: Electrical Power and
Control

aSailly A€l (g ghl) Lot — AAAY 4B 8

E1302 Safety in Electrical Environment (1-1-0)
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Electrical hazards: Electric shock — Electrocution —
Fires — Explosions. Safety Standards for Electrical
Systems: Circuits - Cords — Conductors — Cabinets -
Boxes —Fittings — Examination, Installation and Use
of Equipment - Identification of Disconnecting Means
and Circuits - Working Space for Electrical Equipment
- Guarding of Live Parts - Identification of Conductors
- Polarity of Connections — Grounding - Grounding
Path - Grounding of Equipment Connected by Cord
and Plug - Ground Fault Circuit Interrupters - -
Flexible Cords and Cables.
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E1332 Electrical Power Systems ( Y)
(3-2-1)

(V=Y=7) (7)) sl ggdl) plas VrrY o

Performance of Long Transmission Lines and Power
Circle Diagram — Corona , Overhead transmission line
insulators, - Transients in power systems ( Travelling
waves, capacitive and inductive current switching), DC
Power Transmission.
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E 1305 Technical Report (0-0-2)
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The student is assigned a practical problem to study and
write a though report covering all its aspects. He is
expected to do one or all of the following: gather
information, collect data, review literature, analyze or
test in pursue of reliable results and solutions.
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E1331 Electrical Machines (2) (3-1-2)

(Y=1-7)  (Y) Al cyiAYYy &

Induction machines: Construction- principles of
operation — phasor diagram - Rotor and stator
equivalent circuit - Motor performance using exact and
approximate equivalent circuit - expressions of power
and torque - losses and efficiency calculations -
Classification of squirrel cage induction motors -
Wound rotor characteristics - Induction generator and
its characteristics - Synchronous machines -
construction - Equivalent circuits and phasor diagram
of synchronous machine - Torque and power equations
- Starting of Synchronous motors — Effect of field
Excitation on motor power factor — System power
factor correction using Synchronous motor -
Synchronous generator — Power equation — loading and
counter torque — paralleling alternators — active and
reactive load sharing between generators in parallel —
Prime mover characteristics — Determination of
synchronous machine parameters - losses and
efficiency of synchronous machines.
Lap Basic Experiments of
Synchronous machines

induction and -
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E1333 Electrical Power Systems (V) (3-2-1)

(V=Y=7) (V) Al ool alii VYYY A

Power system elements (prime movers, alternators, power
transformers, transmission lines,...etc), Power elements
(O.H.T. lines: parameters, performance, electrical design,
representation of short and medium), Mechanical design of
T.L transmission lines, Underground cables (construction,
distribution
systems:(A.C., and D.C. systems, radial feeders, ring feeders

performance), Low  voltage

laying,

praaill — il baghd il — AaeSl) gl pl jualie
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E1335 Power Electronics (a) (3-1-2)

(Y=1=%) (1) 5480 cldg i) Y ¥ve

Power Electronic Devices: Power diodes - Thyristors.
Phase Controlled
Series and Parallel
converters - Design of dc Converters - AC Voltage
Controllers. Commutation Techniques - Chopper Circuits.
Harmonic Reduction - Practical Applications. (Small Power

Uncontrolled Rectifying Circuits -
Converters - Dual Converters -

Electronic Projects).
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E1334 Power Electronics (b) (3-1-2)

(Y=1-7) (@) 5 cldgast) yvve

Gate on/off controlled Power Electronic Devices:
MOSFETs —IGBTs - GTO. Single phase and 3-phase
inverters - PWM inverters -PWM converters - Design of ac
Converters - Harmonic Reduction and Electromagnetic
compatibility - Firing and gating circuits - Protection of
Power Electronic devices and systems — Updates in power
electronic devices and systems.

MOSFETS — :ls) b aSail) <l opaill clyss 5<U 53]
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E1236 Control Engineering (1) (3-1-2)

(Y- (V) é‘ss.Z\.,...;:m 1YY @

Mathematical foundation: complex-variable concept -
differential equations - Laplace transform -

Transfer function - Block diagrams - Signal-flow graphs -
State diagram -

Mathematical modeling of physical systems: mechanical
system elements - sensors and encoders - DC motors -
linearization of nonlinear systems.

State-variable analysis: Matrix representation of state
equations, state-transition matrix - state-transition equation
- relationship between state equations and transfer functions
- characteristic equation

Stability of linear control systems: methods of determining
stability - Stability of discrete-data systems - stability.
Time-domain analysis of control systems.

—adalall c¥aled) — e asede gane Py ol
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E1342 Control Engineering (2) (3-1-1)

(\=V=Y) (¥ )?s;:.a.m.u 1veY &

Time-domain design: PID — phase-lead controller — phase-
lag controller. Lead-lag controller. Pole- zero-cancellation.
Design of robust control systems. State-feedback — Pole-

placement — Digital implementation - Nyquist stability

criterion: multi-loop systems — linear control systems with

time delays — data control systems: Pl — PID — Phase-Lead —
Phase-Lag, Lead-Lag (Lag-Lead) — PID controller design
using amplitude optimization methods - PID controller
design using Ziegler and Nichols tuning methods. PID
controller design using other advanced techniques.
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Fourth Year Major: Communications

Computers Engineering

and cloalal) Luaing ciylaty) Lok — da)l 44

E1423 Digital Signal Processing (1) (3-1-2)

(Y=1-%) (V) Ll chlay) dala 1YY &

Introduction to DSP systems and A/D and D/A
converters - Fundamentals of discrete-time signals
and systems. Frequency domain representation - the
DTFT. Sampling theory - The Z-transform and
realization of discrete-time systems - Design of
digital FIR filters - Design of Digital FIR filters
using Fourier series and other methods - The DFT
and The FFT: definitions, properties, and
applications - Introduction to the architecture of
DSP chips and comparing it to microprocessors -
Advanced topics: under-sampling - over-sampling
— decimation — interpolation - the use of dithering -
the effect of finite register lengths - and other
recent topics.

&) Aphlal) shLIY) Vs 5 Apadyll 3HLEY) Aadlee daliil b Aadie
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E1411 Waves and Antennas (1) (3-2-1)

(V=Y=F) (V) clilsglly clagall 1 £V Y &

Maxwell s equations — vector potentials and solution
of wave equations — radiation from elementary
current elements — antenna parameters — linear wire
antennas — ground effects — loop antenna — antenna
arrays and antenna measurements.

oo gl = dagall EValee day 2gal) 4stie — dygeSle E¥alas
il - lall Gl il = Jlsell sealic — dapsy S jeaic
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E1427 Cryptography and Cryptanalysis (3-
1-2)

(Y=1-F)  cbidd Jiaiy el V€YV &

The objective of the course is to provide an
introduction to the basic concepts of computer
security. The course contents include: security
concepts, such as confidentiality, integrity,
authenticity, availability etc.; the course features a
rigorous introduction to modern cryptography and
cryptanalysis. Introduction to cryptography
Symmetric  Ciphers -  Classical  Encryption
Techniques - Block Ciphers and DES — Finite Fields
- Advanced Encryption Standard - Number Theory -
Public-Key Cryptography and RSA — Introduction to
Cryptanalysis - Classical cryptanalysis - Modern
Cryptanalysis - Differential Cryptanalysis

Practical Work: Training the student on
implementing the different encryption-
techniques/cryptanalysis-techniques using software
coding and hardware implementation.
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E1415 Communication System (2) (3-1-2)

(Y—\—i‘) (Y) QYLAS\J\FEJH\G‘&

Introduction to analog pulse modulation: PAM and the
TDM system; PM and PDM. Digital baseband
transmission: the matched filter as an optimum detector
for arbitrary pulse shapes in AWGN environment; and
the PCM and M-array PCM systems. Signal Detection
in noise — Optimum Receivers — Matched Filters Digital
passhand communication systems: coherent and non-
coherent detection and power spectra, and signal space
presentation of BPSK, BFSK, BASK — Performance of
binary modulation schemes in noise.

—smad) pmall Jaail) Bl el Qi 8 dadie
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E1428 Embedded and Real Time Systems (3-1-
2)

aiall Gaill 8 daasall Al VEYA &
(Y=1-¥)

In this project-based course, students will design and
develop an application for an embedded system, and
then investigate low-level performance tuning and
optimization. This course incorporates topics from the
domains of software engineering, operating systems, and
computer architecture, and provides students with the
foundation they will need for addressing the concerns of

developing real-world embedded systems.

This course, shall present the principles of a
methodology that favors design re-use, formal
verification, software design and optimized architecture
selection. The content of the course include: the
fundamentals of embedded system hardware and
firmware design; embedded processor selection;
hardware/firmware partitioning; glue logic; development
tools; firmware architecture; firmware design, and
firmware debugging; handling real time constrains i.e.
timing, power and memory constrains. The firmware
must be implemented using mid-level language such as
C language. A course project should be assigned to
students (in groups); Intro to advanced embedded
systems processors such as ARM processor.
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E1420 Presentation and Communication
skills (2-0-0)

(+=+=Y) Qualsilly Gl clga V€Y ¢

This course aims to introduce the skills of
presentation and communication required for an

Engineer. The course content includes:

Understanding how communications work -
Verbal Communication Skills : Gaining active
listening and responding skills - Seeing things
from other points of view - Managing your
assumption more effectively - Understanding your
own strengths - How others may see you. Non-
Verbal Communication Skills: Looking at body
language - Increasing confidence - Difficult

people or situations.

Presentation Skills : learn and practice the best
method for delivering your message, how to
prepare quickly presentation Content, Presentation
Design methods, handling Questions and Answers,
and finally the proper use of Humor
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Fourth Year - Major:
Computers Engineering (Elective Courses)

Communications and

clwlal) Tuiiny c¥laly) ded — dagl 48,8
(ALERY) ey iall)

(1) A ganal

E1510 Selected Topics in Communications
(3-2-1)

claiy) A5 )lida clegaga YoV e
(\=Y-Y)

Selected topics related to current development in

eV laly) dadail 8 skl Cilesiaga (e 3)lida Cilegiaga

communication ~ systems.  Radar  systems  data, R o e
Communications and signal processing. ALY dallae 5 S La) = (glall RSl plai — Lyaal)
Ele Y Microwave Circuits and Devices (V=Y=%) gy Suall Bigals Hlgavory d
(3-2-1)

Microwave ~components (cavities, hybrid = Circuits, | i) Ly, ¢ s il ¢ Ciysatl) ) Ciuss el s
directional couplers, circulators and isolators) -

microwave transistors and diodes — microwave FETS
Transferred electron devices; Avalanche transit-time
devices, MW linear beam tubes — MW crossed-field
tubes — Monolithic MW integrated circuits.

aygs Saal) A S aleally sl — ((lsadl 5 lysadll
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E15142 Digital Signal Processing (2)
(3-2-1)

(Y) Ll chlay) dallaa Yoy e &
(\=Y-Y)

Development of real-time digital signal processing
(DSP) systems using a DSP microprocessor;

Architecture of DSP microprocessor. C-language
programming of DSP microprocessor. Audio-rate

sampling of analog signals. Design and implementation
of FIR and IIR filters. Digital modulation for

communications. Application of the discrete Fourier
transform.

Practical work: doing some designs that go into
communication systems using DSP processors using the
C language.
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E1516 Detection and Estimation Theory (3-2-1)

(V-¥=F) il g RSN 4 )ai 1oyt

Basic concepts of statistical decision theory: Main
ingredients; concepts of optimality (Bayesian and
minimax approaches). Binary hypothesis testing:
Bayesian decision rules; minimax decision rules;
Neyman-Pearson decision rules (the radar
problem); composite hypothesis testing. Signal
detection in discrete time: models and detector
structures;  performance evaluation; Chernoff
bounds and large deviations; sequential detection,
quickest change detection, robust detection.
Parameter  estimation:  Bayesian  estimation;
nonrandom parameter estimation; maximum
likelihood estimation, robust estimation. Signal
estimation in discrete time: Kalman filter; recursive
Bayesian and ML estimation.

plial cdglasy) LAl Alal Lulll) aslad)
5 Bayesian z¢l) Al aalie Rl
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Aol ladle(Hlalyll AK5e) Pearson —Neyman
73l diacaia adafiall Gajll 8 5LEY) CadS LAl
Cagippli 3pan ¢elY) sy (CalKH JSlag
¢ S gl ¢ ull) RISl 8, claanyly
Gl padi hmiedl  pas Ll CadSl
G HLEY) e i QY jad dgylas (A pde D)
Juluial (b i ¢l miine sadafiall el

cealuial) gl SSYI

E1518 Waves and Antennas (2) (3-2-1)

(V-Y-F) (7)) cbilsglls cilagall Yo A &

Aperture antenna theory — horn antennas — lens antenna
— microstrip antennas — reflector antennas — ground
wave propagation — ionospheric wave propagation —
space wave and scattering lines — Antenna
measurements and radiation characteristics.
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E1520 Advanced Computer Architecture (3-2-1)

(Y-¥-7) dasiial clbualad) lee Vo ¥ &

Advanced concepts in  computer architecture;
Introduction to  Parallel  Computing:  Flynn's
classification scheme.

Superscaler processor architecture — VLIW processor
architecture — Ahdmal’s low - Multicore processor
Architecture , Cache coherence problem ; special
purpose processors. Introduction to performance of multi
core processors.
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E1522 Data Security (3-2-1)

(V-Y-%)  clbd ol very &

Techniques for achieving security in multi-user computer
systems and distributed computer systems; Cryptography:
symmetric and asymmetric cryptography and their uses;
secret-key, public-key, digital signatures; Authentication
and identification schemes; Intrusion detection: viruses;
Formal models of computer security; Secure operating
systems; software security, Systems and protocols for
providing security services that may include secure remote
login, secure email, virtual private networks, and web and
email security; Electronic commerce: payment protocols,
electronic cash; Firewalls; Risk assessment; Advanced topic
in security such as: data hiding techniques as watermarking
and steganography.

Practical Work: Training the student on implementing the
different encryption-techniques, virus/intrusion detection,
firewall ~using software coding and hardware
implementation.
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E1524 Advanced Computer Networks (3-2-1)

(V-Y-7) Aestiall Gulall clSud Yoy e d

Selected topics related to High speed computer networks.
Computer Clusters.

el Gl Clegiage e 3t Cilesiage
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E1526 Computer Operating Systems (3-2-1)

(V=¥-Y) el Jiids ol VoYY &

Basic Concepts of Operating Systems, Processes,
Interprocess communication, -1/0 Programming - Interrupt
Programming - Machine Structure - Memory Management -
partitioned allocation, paged and segmented memory
management- virtual memory. Processor management: State
model - Job and Process Scheduling - Multi programming -
Multiprocessor systems - Process synchronization - Device
Management techniques ,Device characteristics channels
and control units - Device allocation - deadlock prevention-
Information Management - Allocation strategy - network
and distributed operating systems, Remote procedure call,
Threads. Design of a sample operating system.

Lab: Unix operating system, Windows operating systems
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E1528 Image Processing & Pattern
Recognition (3-2-1)

—Y-¥) giladl) o Gl L)) jgall Jilad Vo YA &
(

Introduction, A/D and D/A Conversion, Fundamental
steps in Digital Image Processing, Elements of Visual
Perception, Image sampling and quantization,
Histogram Processing, DSP and Digital Filter Design,
Two-dimensional Fourier transform, Image
degradation models and Restoration, Periodic noise
reduction in frequency domain, Color transformation,
Color Enhancement, Wavelet and Multi-resolution
image Processing, Image Compression Models, Signal
Compression, Morphological Image Processing, Image
Segmentation, Medical Imaging Systems,
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Fourth year — Major: Biomedical Engineering

Adal) Aaigl) Ak — day)yl) 43,81

E1452 Management of Medical Equipments (3-1-2)

(Y=V=Y) Al Sga¥i la VoY

International standards - maintenance technology -
documentation control, training - Management information
system - Procurement of medical equipment - Design and
management of an equipment repair laboratory.

— sty Bl e — Alallln i Ayl el
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E1451 Biomedical Statistics (3-1-2)

(Y=1-7) sl slasyNgoy &

Probability Theory:  probability, conditional and joint
probability, probability density distribution functions,
stationary and non-stationary random variables, erotic
random variables, auto and cross correlation-Statistics:
mean and variance, histograms, hypothesis, analysis of
variance, discriminate analysis, decision making, regression
analysis and curve fitting.
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E1454 Life Aid Equipments  (3-2-1)

(V-Y-%)  slall o Aglaall 53¢l V0t &

Theory and operation for the next devices: cardio-pulmonary
resuscitation techniques — artificial lungs, suction
machines— defibrillators — pacemakers —bio-artificial liver —
Ventilators

— i)l b Al 83eadl dlaalls dgylaill duald
Gleaall Galayl —haall ayly — dellaal) 45,
Sealy — gmall elhal) Akl — paul) haa — iyl

|

E1425 Biomedical Electronics and Instruments
(3-2-1)

(V=Y-%) Ll 85ga¥ly ciliig iyl Y 6Yo &

General introduction of biomedical systems. The principle
and designs of various important biomedical instruments
such as pacemaker, EEG, ECG, EMG, and ICU equipment;
diagnostic imaging devices such as blood bank monitor, CT,
MRI, mammography, ultrasound, endoscope, con-focal
microscope, multi-photon fluorescent microscope.
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E1453 Hospital Equipments (3-2-1)

(V-Y-%)  clidiead sgal veor &

theory of operation, calibration and maintenance — Medical
imaging: Ultrasound, X-rays, magnetic resonance imaging
(MRI), devices: defibrillators, pacemakers, bladder
stimulators, blood pressure measurement - Pulmonary
function testing equipment - Laser devices - Anesthesia
equipment, hemodialysis machine, instruments for surgery,
incubator, ECG, EMG, EEG, intensive care monitoring,
display systems and data processing.
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E1456 Biomedical Modeling and
Simulation (3-2-1)

(V-Y-F) Akl 53¢V 3lSlaag Aadai V€00 &

Introduction: definitions, purposes of models, and types of
models - Mathematical modeling: purposes, types, and
modeling  methodology (problem  definition, model
construction and model analysis, validation, interpretation of
results, and implementation) — Curve fitting -
Compartmental models - Population dynamics models -
Mathematical model of continuous culture  of
microorganisms - The principles of conservation and
analogy (mechanical, electrical, fluid, and thermal systems)
& applications - Muscle model - Human thermoregulation
model - The principles of simulation.
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E1500 Project (0-0-8)

(/\—~—~)&3}u\\°~~tﬂ

The student deals with the analysis and design of a complete
engineering project using the fundamentals, principles and
skills he gained during his study. The project report presented
by the student should include the details of the analysis and
design satisfying the concerned codes requirements, the
computer applications as well as the experimental work when
necessary, in addition to the technical engineering drawing of
his design. The project report is to be submitted and discussed
by the end of the project. The student should prove his
complete understanding of the elements of the project and his
capability to apply them in his future engineering.
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Elective Courses

E1553 Optical Electronics (3-2-1)

(Y-Y-7)  Abgall clig Ayl Yooy d

Interaction of radiation and atomic systems - Theory of laser
oscillation: Fabry- perot laser — Oscillation, Frequency,
Power output - Some laser system - Electro-optic
modulation of laser - OPTO-electronic semiconductor
devices - DC and AC characteristics - PIN and avalanche
photodiodes - Applications: OPTO isolator types -
Parameters and characteristics - Circuit applications, Solar
cells - LCD's.

il Al dgl AN 5 pledV) e clelil
Al 5 22l el il G nld @ideis) sl
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E1551 Nuclear and Radiological equipments (3-2-
1)

(V-Y-%) deladyly dygeil 53¢a) VYoo &

Matter and energy - Radiation - Radioactive decay -
Kinetics of Radioactive decay - Interaction of radiation
with matter - Imaging devices Tomographic imaging
devices - Algoriths for object reconstruction, with
nondiffracting sources - Measurement of projection data
Algebraic reconstruction algorithms - Magnetic resonance
phenomena - Image formation - Safety of patients and
personnel.

sl ale == el bl - i) - ddlally salal)
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E1554 Artificial Intelligence (3-2-1)

(\—Y—Y’) g:l.'\km\ﬂg-lsll\\ébi 4

Acrtificial intelligence concepts and techniques, including
problem representation and solving using search methods,
inference, knowledge representation and planning.
Knowledge-based systems. Applications of rule chaining,
heuristic search, constraint propagation, constrained search,
inheritance, and other problem. Applications in electrical
and computer engineering with emphasis on design and
maintenance. Introduction to Expert System. Optional
topics as time permits: Applications of identification trees,
neural nets, genetic algorithms, and other learning
paradigms

Laboratory: assignments will require programming in some
Al programming language (Such as LISP, or PROLOG).
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Fourth year — Major: Electrical

Control

Power and

aSailly Lysgl g8l A — Aagll) 48,00

E1443 Digital Control (3-1-2)

(Y-V-F) ol asailf Veew &

Introduction: Spectrum analysis of sampling process -

Signal reconstruction. Difference equation - The Z-
transform. The Z transfer function - Mapping between
the S-plane and the Z-plane -Stability analysis of closed
loop systems in the Z-plane - Transient and steady state
response analysis - Design based on root locus - Design
based on the frequency response methods -
Controllability and observability tests.

B sl sdle) — climll 30 Al ikl Jdadl riesia
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E1437 Power System Analysis
(3-1-2)

(Y=1-7) sil) akis Jdas Ve¥Y &

Representation of power systems — Network equations

and solutions — Power Flow Solutions — Economic
operation of power system - Symmetrical Faults -
Symmetrical Components and Sequence Networks -
Unsymmetrical Faults - Power System Stability -
Means of Synchronous Stability improvement.

—sll Al IS TS - eSl sl CiSud Jia
— ol gl 5 AUl Aalew Clisiiae @ A Cldgioae
el —daall Gl cVolee tdeall Gl 8 oSailly Jola
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E1435 Power Systems Protection  ( 3-1-2)

(Y=1-F) obl) aai L3y VYo

Protective relaying in electrical power systems, Static
and digital relays, Over current protection, Differential
protection, Distance protection, Protection of
generators, Protection of power transformers,
Protection of bus bars, Protection of overhead
transmission lines, Protection coordination of feeders,
Protection of induction motors, Circuit breakers,
Fuses: High rupture fuses - current limiting fuses —
protection schemes using fuses — Coordination of fuses,
Current and Potential transformers, Over voltage
protection.
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E1439 Electrical Drive Systems (3-1-2)

(Y=1-%) st ijadl) aii e &

Types of mechanical loads - Mechanical considerations -
Criteria for selecting motor - Modes of operation of
electrical  motors  —Environmental  considerations:
Temperature — Humidity - Ingression protection code.
Adjustable speed dc drives - Industrial examples. Variable
frequency fixed V/f ac motor drives — Vector control and
Direct torque control of ac-motor drives - Synchronous
motor drives — Permanent magnet synchronous motor -
Switched reluctance motor - Stepper motor drives.

ATl — 4S50 Slliel - ASAS JaaYl gl
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E1438 Transducers and Special Machines (3-1-2)

(Y=1-7) Laldl) ey Jagail) 53l 1E¥A &

Input transducers: displacement; acceleration — speed —
force — torque — pressure — flow — level - temperature
transducers. Linear motors - Brushless AC & DC motors -
Principles of operation and analysis of: Two phase motors -
Single phase induction motors - Reluctance motors -
Stepper motors — DC motors. Synchros and Resolvers - the
Drag-cup motors - Application of control motors in
industry.

Usalle ZalY) sehi daldl Jadl cluliay Cluss
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E1441 Industrial Control Systems (1) (3-1-2)

(Y-1-%) deliall asail) daiVee) &

The programmable controller at the heart of the automated
system - Study of different software package used in
industrial field - Ladder diagram Lang: (bit logic, counter,
timer, special functions, analog input and analog output),
graph-set Lang - (sequential functions, alternative processes
and exclusive processes,..) - functional blocks Language
(PLC software and common applications) - statement list -
DCS and SCADA Applications.

L V) Sl QB 8 Aaepdl Q) Sanll lea
- g‘-_u;n Jlaall b Alexival) Aabaall zalpll e sene

il — bl el Al sl daly el
Sila i -'\_DLL:\'_'\ clane — Alala il — iyl
—Aluliie Ciillg) Juliial sl daly aseatll — (dpkls
Gl oaeadl) - (L0 —Alie Glleey Ay Glle
— (Al clipkilly  Glawdl) Ladagll Gaoluall

aSailly gysall aSanll liply —  yalgV) AalE daly apenall
.SCADA _il,y!




S iy

g dralr — gy dodeg) LIST 101 douU)

Fourth Year - Major: Electrical

Control (Elective Courses)

power and

< Aal) asailly gl ssBl dgd — dagl) 434N
(Aakaay

(1) e garall

E1530 High Voltage Engineering (3-2-1)

(Y=Y-7) Al Taaial) Luaiy Yor. &

Generation and measurement of high voltage for
testing, Generation of dc, ac and impulse waves, The
impulse generators- Electrical breakdown in gases,
lonization and attachment coefficients, Electro-
negative gases, corona discharge, Electrical breakdown

in liquids and solids.- Earthing systems .Phenomenon

of over-voltages in power systems, traveling waves
Lightning and lightning protection,

—iagll Glase g —HLEaY) dal ge Ml seall (ulds 2l
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E1532 Computer Power

Systems (3-2-1)

Applications in

csil) alii B sl il YorY o
(Y-Y-%)

Power system matrices — Input and transfer matrices —
Admittance matrices of the bus bars — Impedance
matrices — Circuit representation — Large system
simulation and programming — Power flow studies
concepts and methods — Approximate and fast methods
— Separation methods — Distribution factors — Transfer
methods — Optimal performance — Generation control —
Error analysis — Simulation of power system
components — Application examples.

Glighiae — Jall 5 Jaall Glighine — 5yadl) aUa Gldghins
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E1534 New and Renewable Energy (3-2-1)

(Y-¥-%)  Basadially Baand) Al Yore o

Renewable Sources: Solar Energy — Wind Energy —
Hydraulic Energy — Geothermal Energy — Biomass
Energy — Tidal Energy. Photo Voltaic (PV) Cells:
Sizing of PV Stand-Alone System — Control and
Regulation — Accumulators and Inverters for PV
Systems. Wind Energy: The Extraction of Power from
Wind —-Wind Turbine Aerodynamics — Characterizing
Parameters of WECS — Basic Control Aspects — Wind
Data and Energy Estimation - Electric Power
Generation.
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E1536 Design of Distribution Systems (3-2-1)

(V-Y=%) sl ilsa apanai YOYT &

Primary Distribution planning - Medium voltage
substations — Topologies of Medium voltage feeders —
Medium-voltage Overhead lines — Medium-voltage cables —
Effects of charging current of light loaded feeders —
Protection in Primary Distribution - Protection in
Secondary Distribution — Real examples of primary and
secondary distribution networks — Computer software used
in distribution planning and design.

— Lugidl sl clhas — 48] wyall i dadads
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E1538 Flexible AC Transmission
(3-2-1)

Apall A pgst) ABUY J85 339l Yo XA &
(Y-Y-%)

FACTS Concept and General System Considerations -
Voltage-Sourced Converters - Self- and Line- Commutated
Current-Sourced Converters - Static Shunt Compensators -
Static Series Compensators - Special Purpose FACTS
Controllers - Static Voltage and Phase Angle Regulator -
Combined Compensators - Application Examples.

= el ol ey el 233l L J6 Beal aseda
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E1546 Parameters Estimation

Identification (3-2-1)

and Systems

Al e Cijilly cipitiall pais Y0 ¢ %
(\-Y-¥)

Stochastic processes. Models & model classification, the
identification problems, applications. Classical methods of
identification of impulse response, model learning
techniques, linear least square parameter estimation using
extended Kalman filter. Non-linear identification.

i —adsall Capailly zilall LAglske Slleal)
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E1548 Intelligent Control Systems (3-2-1)

(Y-¥-F) Al asatl) alii Vo tA &

Introduction to intelligent systems and their applications —
Intelligent control  systems and fuzzy logic — Fuzzy
relations and fuzzy rules — Fuzzy relations and
Compositional rule of inference — Fuzzy logic control —
Intelligent systems and neural networks — Network
topology and learning techniques - Fuzzy neural networks
and its applications to control systems.
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E1540 Advanced Industrial Control Systems (2 )
(3-2-1)

(V-¥-¥) (¥) desiial) Lo lial) asadl) aii V0 &

Sensors and transducers: Temperature, displacement, force,
pressure, displacement sensors — Actuators: Hydraulic,
Pneumatic, and Electric actuators — Digital PI, PID
controller — Industrial Process Control examples:
Continuous Casting process, Rolling process, Winding and
unwinding process, Drawing process, Mixing Process.

¢ Bl ¢ Al ¢ Byhadl dapy t Al Ve 5 chlulal)
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E1544 Modeling of Electrical Machines (3-2-1)

(V=Y=F)  Aapgsh ¥ dadai Vot e &

Linear transformations - Power invariance - Three phase
stationary reference frame— Rotating axes reference frame -
Transformation between different reference frames -
Torque equations - Polyphase synchronous machines -
Permanent magnet synchronous machines - Polyphase
induction machines - Special modes of operation - Single
phase motors - Revolving field theory- Simulation using
available software packages - modeling of mechanical
elements - application on mechanical systems using
available packages - Modeling and simulation of electro -
mechanical systems - D.C. and A.C servo-drive mechanism
- application on typical feedback systems - Modeling and
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E 1542 Robotics (3-2-1) (\-Y-7) cligg,dl Yoty &

Design of compensating digital controller. Synthesis of
digital controllers .Electric and mechanical sensors.
Transducers, Actuators. Implementation of control
schemes.- kinematics and dynamic equations of robots.
control of robot manipulators. A range of algorithms, tools
and development environments are covered, including
neural networks, control systems, computer vision, and
programmable digital systems, which enable sophisticated
systems to be developed, and implemented in real-time.
Applications
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E1125 Computer Applications (a) (0-0-2) (Y==4) (1) qulal) cligdai VvV Yo &
Programming with data structure. Data types and | i — i) glsil 5 diiad bl A sl Al

representation - file structures — linear structure — lists
structures - arrays - queues - stacks - trees - data structures
representation in storage media - operations on trees and
lists in memory and storage media - Graph representation-
introduction to searching, sorting and tree searching
algorithms - pointers and references - Recursive algorithms
Laboratory: Application using appropriate programming
language such as C++
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E1126 Computer Applications (b) (0-0-2)

(Y= =) (@) owlal) clighs V1Y

Object-oriented design: Elements of object oriented
programming (functions, classes, subclasses, objects,
messages, and inheritance)- encapsulation and information
hiding; separation of behavior and Implementation; Function
calls and argument passing. Problem solving with objects.
Laboratory:  Application using an object oriented
programming language such as C++, C sharp or Java.

Gl Agasdl Al pualie il dnsall aeaill
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E1209 Electrical and Electronic Circuits (4-1-1)

(V=Y —8) A sl dups Hlga 1 ¥ed o

Elements of electrical circuits - Linear circuits- circuits
concepts - DC circuits and network theorems - Capacitance-
inductance - Sinusoidal alternating current circuits at steady
state - Balanced 3-phase circuits and power calculations —
Electronics: diode circuits — transistors — Op-amplifiers
circuits - integrated circuits.

sl aalie — Aghaall el — ApeSll ol jualie
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E1339 Electrical Power and Machines  (3-2-1)

(V=Y-%) Ao c¥y a8l YYYe

An Overview on generation, transmission and distribution
of electrical energy-Overhead short transmission lines -
Underground cables - Earthing of electrical equipments,
Transformers -Electric generators and motors - Dc
machines -Synchronous machines - Induction motors -
Fractional horsepower motors — Special Machines.
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E1529 Real-Time Operation (4-1-1)

(V-1-t)  dall el b il 1ova &

Definitions of real-Time (RT) systems - block diagram of
RT - main components, functions of RT - required
properties of real-time operating systems - real-time
programming - real-time data processing - factors affecting
computing for RT applications - architecture of computer-
controlled RT control system - Data-Acquisition Systems
(DAS) - examples of DAS cards and digital signal
processing chips (DSP) - Real-Time Interfacing - 1/0
operations - programmed data transfer - interrupt-driven
data transfer - priority interrupts - data communication
buses (IEEE 488 ) - serial data communication standards
(RS232 ) - network communications protocol - memory
system interfacing - time relations and constraints - RT
programming - case studies of real-time process control:
temperature control system - Flow-control - motor speed

controller - PID controllers.

elagl paial) ) = il a3l b Jal) iy

Calsall = Tl eBa¥) = Edal) gaill & el ol
ol Anap = sl a3l A Jaml Al Ayl
3l dalsall — (8l a3l (& Glld) Jeds — sl
Gl Slwlal Sl Jell — A8l ol llea e
oadlainl @y KAk — clil) padanu) il — Jagal)
Ldal gl i — Ladyll chlay) Glalley by
alldl dis — zLaYls Jasy clle — gl g
Jla¥) chlue — Aakalial)l clglyl — Aablid) o adizall
(RS232) kil Ll Juai¥) e — (IEEE 488)
— S0 pe gl g0 — Sl bS] NS sig —
Al Al Ay — sl (el daay — dyiedll A
& pSatl ol — Bhall dajn b Sl Bl : Bdal Gl
PID aSail) olai — culSpmall deju 8 oSaill — Lyl

\YY




S iy

g dralr — gy dodeg) LIST 101 douU)

E1337 Power Electronics (3-2-1)

\-Y-¥ A1) culaig acl) Yy &
< o

Introduction to power electronics - Power diodes —
Thyristors - Ac voltage controllers - Single phase
converters - Three phase converters - Thyristor
commutation techniques — GTO, IGBT and MOSFET -
dc choppers — Inverters - Single phase Inverters, Bridge
inverter Inverters. Adjustable speed dc drive systems -
Adjustable speed ac drive systems - Criteria for
selecting drive components - Permanent magnet dc
motors - dc servomotors - Stepper motor drive systems -
Computer controlled drive systems.

GlaSla — g lill — 3a8ll Glasge — 3yl il g STy daia
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E 1328 Microprocessor and Microcontrollers
(v-¥-1)

43841 claSadially clalleal) YFYA &
(Y-¥-v)

Microcomputer Fundamentals: CPU- Memory - 1/O -
Basic Architecture of Microprocessor: Instruction
format - Addressing Modes. Software: problem
definition — Algorithm — flowcharts - Programming
language levels and translators. Programming:
arithmetic operations - logic operations - data transfer —
branching - subroutines — looping — Interfacing: with
ROM - with RAM - 1/O interfacing - using interrupts -
asynchronous 1/0 - Address decoding - buffering and
delays adjustment - standard bus structures.
Microcontrollers: architecture - programming and
interfacing. - programming examples - Development
Systems: Software development tools (editors, linkers,
loaders, interpreters ) - Debugging with Emulation -
Debugging in Real Time - Examples of some popular
development systems.

il = 1/O — 380 —CPU  : jread! jignesSl bl
Gyt — Qagiall Jalail — ) 0S5 1 jaadd) g KU Al
Ll Glgie — @i Gllalie — Zaajl) alai — eyl JSLis
Gllaadl — Aplial) Cllaadl @ daayll . Glengiadl 5 Al
zhaudl = Lasxdli-subroutines — gl — bl g — ddkial)
/0 — clajiadl alaiiu- ROM — RAM — 1/O : )
S = ol ha 5 aad) = gyl 38 Galiie
Al @l

gl o A — Ll Silsn — davapll — Al 1 G )
hial) el 8 il laal — kel cilindall Hlas) —
aslall gl alai el Al —
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E1105 Electrical Engineering
Technology (4-1-1)

(VY- ¢) Al dunigh LagleiSi VY v o &

Elements of electrical circuits - Linear circuits- circuit
concepts - DC circuits and network theorems.
Capacitance- inductance - Sinusoidal alternating current
circuits at steady state - Balanced 3-phase circuits and
power calculations —Electronics: diode circuits -
transistors Op-amplifiers circuits - integrated circuits -
Basics of Electrical distribution: Transmission lines —
underground cables - electrical installations in
buildings.

sl amlie = Adadll Sl — AuyeSl gl palie
— Al clldl alphs 5 pdieddl LAl il —aes)
— Db Al & ad) sl Sl il — Sl calild)
g Y1 sl el cilluas A5l aag¥) G i)
= Clleal) 58 Jlsn = Hgiupilill il = (S asgall il
— L — Jal baghad Sl aysil) Gl ALK sal)

el (g AaeSll LS )




5P S Ao g ol — (g gl 2l 1) Aol

@M\MM\MQ\JJM‘;M\LQM |
() A3l pa e g 4y 3alady) dadlly)

Course Content for Civil Engineering Department

YY1



S iy

g dralr — gy dodeg) LIST 101 douU)

Code - Course name (Lecture, Tutorial,
Practice)

(oo Cupa ¢ palag) el pusd — 36800

Course Contents

Sl alal) (g gianal)

AN AL )

C 1111 Structural Analysis (1-a) (3,2,0)

(* ¥ er) (1-9) Al gdas iy o

Principals of plane statics - Loads and reactions -
Stability of structures - Normal force, shear force
and bending moment for beams - Normal force,
shear force and bending moment for frames -
Trusses - Arches.

- clasadl gy = JladYl a5y Jlaal) — dginall Kaay) cillad
6585 Aasanll (558l — Sl e LiaiYl agie s (alll (5585 A sanll (g5dl)
2asiall — Gligleall — GhUM cLatY) agie s il

C 1112 Structural Analysis (1-b) (3,2,0)

(~sY‘?‘) (g—\)éhﬁ\d&&ﬁ\\\"d

Influence lines for beams, Frames and Trusses -
Properties of cross sections - Normal stresses -
Shear stresses - Torsional Stresses - Combined
stresses.

Glelldll ailiad — clsllaally clLby s ey oS8 il g s
— A dlabea) = padll clalea) = A geall Glalea) — 45wl
A el lalea!

C 1121 Properties and Testing of Materials
(3,1,1)

(Y e ) o) dsa sLadly Galsd VIYY o

Stress and strain - Types of tests - Testing machines
- Strain gauge devices - Static tension test - Static
compression test - Bending test - Shear test -
Torsion test - Hardness test - Fatigue test - Impact
test - Metals creep test.

ol Byeal = L) lia — i) gl - Jlaisyls slea)
Dbos) — Sl baall il - Saliay) 2l jlaal — Jleasy)
Slaal — sl jladl — o)ty Hladl — jadll jladl — oLy

codbeall Canjl) sl = aaall il - )

C 1122 Technology of Building Materials
(3,1,1)

(V) e F) lid) alse LaglsiC VI YY 0

Specifications and standard specifications of
materials and products - Main properties of
engineering materials - Building Rocks - Mineral
binding materials {Lime, Gypsum & Cement} -
Concrete aggregates - Steel reinforcement - Timber
- Bricks - Fiber - Composite materials.

Gl (aleall — claiially oy ol A bl clia gally clicalgall
oually aall} diamall daad Slgall — e L) jlaal — dinigl) dgall
— sdall = Gl — mlial (s — Bluall oS, - {ene )y

Sl alsall — Cally)

C 1132 Plane Surveying (3,1,1)

(Y ) er) Lgiuadalua VIYY 2

Introduction to surveying and mapping - History -
Definitions - Classifications - Units - Scales -
Coordinates - Reconnaissance - Sketch drawing -
Distance measurement - Electronic  distance
measurement - Angle and direction measurement -
Theodolites - Vertical angle measurements -
Horizontal angle measurements - Traverse -
Traverse adjustment - Area measurements.

Cagiaai — iyt — Lyl 520 — Lilyall dalsd) ale e Ao
L sl g )5l = i) Gl — bl laay = dalasdl sl
— Galasall LS KN asys GLASLY) = calflaay) adai — Lalil)
Ll el e — (s 5 bl — i) Gl ()L
b — Sl el = Gl = el — claladyls

s sy Glabiall Glua = Gyl dasa s blaal)
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C 1141 Fluid Mechanics (3,1,1)

(V) e F) adlsal lSsilgia 11 £

Dimension and units - Properties of liquids - Fluid
statics - Type of flow - Flow over weirs - Flow
through orifices - Continuity equation - Bernoulli's
equation - Momentum equation - Losses.

g 15l — il Sl — olpall Gaiload — Claaglls slay)
Uslee — il P gl — ehlagh Jef @il — Glyall
L3815l — a8l 558 Aol — (J5iy sl — dpylaias)

C 1101 Computer Applications (1 - a)
(0,0,2)

(Yer o) (1Y) qula cligdi VY0 o

Introduction to AutoCAD - Drawing Elements
(Line - Circle - Polygon - .. .etc.).

Gl — (Sl vigll sl el Jase
e Gk = (38 5y) (el sl il
(E) -~ ) = sl — Laghaall) datiad) paliall au)

C 1102 Computer Applications (1 - b)
(0,0,2)

(Yc~c ~)(g-\)gu1;&l§ﬁ£j\\-\':

Application of AutoCAD in drawing different types
of civil structures (Irrigation structures - Reinforced
conrete structures - Steel structures) - Selected
Computer Language.

il g 8 (S 5il) i) pupll ol izl olasind
— il el — ) elsng Al il il
e Canlall Anays il — (Riaaal) ilitial)

C 1103 Civil Drawing (a) (1,0,2)

(Yoo eV ) () (e pmy VY ew

Technical expressions in civil drawing - Earth
works and their projection - Types of retaining
walls and abutments - Projection of different kinds
of bridges - Projection of irrigation structures at
water way intersections.

— Ledalinls Al Jlae) = ) a4l ilalla i adl)
O Ailiia) 15591 Jaliw) — claleadly saslad) Lilsal) ¢ )5l
il glaal) ciladalis vie g calinall i) — (gLl

C 1104 Civil Drawing (b) (1,0, 2)

(Ys~‘\)(&,\)‘;’a.u?ug\\~id

Technical expressions of reinforced concrete
structures - Projection of RC sections and joints -
Technical expressions of steel structures -
Projection of steel sections and joints.

LAl caleUad bl — dubu,all eolandl 1) cilall adl
bl 4l @lall adl — cdlaglly dalidll
Dlaslly Al cile Uasl) Lalin)

— Al

C 1105 Engineering Applications (1 - a)
(1,0,2)

(Tc~s\)(i‘\)@u4&bcﬂw\\~bé

The main elements of structures - Construction
techniques - Building by bricks - Soil investigation
- Types of foundations - Retaining works -
Excavation works - Foundation planning - Filling
works.

— skl el — Lyl ealys — clanall 4ulul) alial)
saadl Jleef — 4l ais Jleel — lull) g 150 — Zyl Cilad
el Jlee§ — clulul) ladass —

C 1106 Engineering Applications (1 - b)
(1,0,2)

(Yer oY) (w)) nia cligdai VY01 3

Different types of shuttering (wooden shuttering -
metallic shuttering - tunnel forms - climbing forms
- slip forms - |lift slabs system) - Concrete
components - Steel reinforcement - Concrete
manufacturing - Practical  examples  of
constructions.

— Agaea) ol — dyal) cla i) Aabial clail g el
altas — A alyall colaal — A8l oiall cola 3l — A gal eyl
delia — bl Glis — Ailpall K = (A sl UL

bl aand dlee ABad — &l yal)
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C 1211 Structural Analysis (2-a)(3,2,0)

(v Y o) (1-Y) Al ddas vy g

Determination of deflection by double Integration
and conjugate beam methods - Determination of
deflections by virtual work method - Method of
three moments equation for analyzing statically
indeterminate beams and frames.

Al zaaiall Jalkill Agyyh alaainly el o8 JRl Glua
el 2gpla ahasinly sl 4 Il Glua — A8l 3)aS))
a8l ol 2 gy all Agyyla aladt il — ) Y

Aol sa0ma sl Yl

C 1212 Structural Analysis (2-b)(3,2,0)

(~sY‘V)(&..|—Y)g.I’W\d;\N\Y\YJ

Consistent deformation method - Elastic center
method - Slope deflection method - Moment
distribution method - Influence line for
indeterminate beams and frames.

il oY) Gl Ll o) san ae sl cldid) Julas
oslaall Jrae Al — oyl 5l Ayl — ) eI )
Y5 sl il daslad — a53al) s Gapl — asislly

At sasae il

C 1221 Concrete Technology (3,2,1)

(V¥ or) LAl Lagei 1YY o

Introduction to concrete as a structural material
(History - Advantages - Disadvantages -
Components - Quality of concrete) - Mixing water -
Concrete manufacture (Batching - Mixing -
Transportation - Placing - Compacting - Surface
finishing, Repair and curing) - Properties of fresh
concrete (Consistency - Workability - Segregation
and bleeding) - Properties of hardened concrete
(Strength - Shrinkage - Elasticity - creep) -
Durability of concrete - Mix design (Empirical
methods - Engineered methods) - Non-destructive
testing (Rebound hammer - Ultrasonic Pulse
velocity and core) - Statistical analysis to judge
concrete quality - Concrete admixtures - Special
concretes.

— Cosaally el — Al datie) AL 5L il &l daie
Bl deliia — Ll o la — (Blawjal) 835a — lisSal)
Auged = laal) — oall — Al — LY — Z55Sa Slsall ea)
— 15l AUl Alasal) palsd — (Radleall — apasill — laud
BLwal (a8 — (il — ) JLaiil) — Gl sl
ident — (Caal — Aigpall — (ELRSY) — dasliall) salocial)
(Abaal 3yl — gl (3yall) LI e — dlu &)
Gsd Sl Aoy — a5 Adylae) dikia ) cLasY) —
Ll s3sa o aSall Jlasyl Juladl) — (il — digaal)

Aalall @bl al) — dilall clile) —

C 1252 Design of Concrete Structures (1)
(3,2,0)

(Y er)()) LiluA cliie praai VYO Y 2

Properties of concrete materials - Ultimate limit
states design method - Design of section under pure
bending moment (Rectangular, L & T - sections)
using ultimate limit state method - Load distribution
- Check of shear - Simple and continuous beams -
Design of one-way and two-ways solid slabs -
Design of short columns.

— agaall el Ayl s il — BLuall Glie alsa
Aiie clelhd) L elind) ahe 5l coas cile Uaill apanas
Vs Ll alaaiuly (AelS araa ddys 4alli Jaaa dai,
el = () clilga) lua — Jlaal) ayisi— a5aal)
olay) 3 dieaall UL s — painsally IS5V Anpesy

Symaill 52eeY) avesi = Caalai¥ly asll
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C 1241 Hydraulics (3,1,1)

(YY) Slgma 1 Yey 0

Basic concepts of open channel flow - Uniform
flow in open channel - Velocity distribution and
flow measurements - Non-uniform flow in open
channel - Hydraulic jump - Gradually varied flow -
Dimensional analysis - Modeling - Hydraulic
turbines - Pumps.

o a3l — A8 SKal) gl 8 Al Al tgaludll
Gl — Gl Gas (s Sle ) apysh — 3531 iyl
Gl — Sy el 558 — 2, iCal) il 8 il e
— Sl — Al = saad) Jdail = Lagpas 5l

LGldadl

C 1242 Hydrology (3,1,1)

(V) ) oaslomp 1 YEY 2

Introduction: (Hydrologic cycle — Environment and
hydrology — Importance of hydrology) -
Hydrometeorology: (Solar energy — Temperature —
Vapor pressure — Humidity — Wind — Evaporation —
evapotranspiration) — Precipitaion — Rainfall —
Infiltration — Hydromorphlogy: (Wastershed -
Characteristics — Morphological parameters — Time
parameters) — Surface runoff — Soil erosion and
sedimentation - Protection works against flash
floods — Subsurface hydrology — Water quality and
pollution control — Introduction to application of
remote sensing and GIS in hydrological studies.

el = A 8lls Linglya el — Gl yuell 550 1) riania
Bl days = (el £ LatY) 1 oaslie s suell = (Lasdsuel)
— Lailaall — (illy Al — 2Lyl — sl — s L) sy —
— Claasiaa) pailiad) oagliesnsed) = il = HUasY)
o= bl gloall = (el dalgall — Gaa st sall dalsall
sLsall Linsls i — Il 2 dleal) Jlael — Carnailly 2530
Gkl dasie — sl 8 oSailly olpall Lo i — dpndaidl caas
slaall by 8 Adhirall lasleal) dakily axy e lecdin)

gl

C 1231 Topographic Surveying (3,1,1)

(Vo) or)Ldleobdalua VY)Y 0

Vertical control — Leveling - Definitions - Methods
of determining relative heights - Bench marks -
Errors - Profile level notes - Topographic maps -
contours - Ordinary level - Precise leveling - Grid
leveling - Contour lines and volume computations -
Trigonometric leveling - Horizontal and vertical
curves - Intersection and Resection.

G8 Opant Gyl — et — Al — )l St ) oL
— el (503 — Aabiaal) (8 LRaY) — gl — g
Aghpall = gy (3das 55l s lad — A sl il
Al = anylly il oS il — A0l gl — 284

cmSally el ) adalial) — a5 Y Cliaiall — AR

C 1203 Architectural Engineering (3,0, 2)

(Yo or)dlamedaia VY ar

The architectural elements of buildings (Function -
Finishes - Building materials) - Types of covering
(Plan roofs - Inclined roofs - Domes) - Service
elements (Stairs - Elevators) - Openings (Doors -
Windows - Dimensions according to their function -
Construction  materials) - Introduction to
architectural drawings (Axes - Interior and exterior
dimensions - Finishes tables).

= (L) dlge — cilydaiall — Lgiiglh ) sLuall Lplanall jualial
ealic — (Gl — Al il — Ly aind) clpall g1l
— Syl — V) el — (aeliadl) — ABL) 4l
@lamall pasyll Jana — (Al dlye — Lgitla gl Lasla culuslial)

(ladadal) Jghan — Lpnlally 4dalal) ciluliall = slaall)
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C 1201 Computer Applications (2 - a)
(0,0,3)

(Y’c~ c~)(i-¥)whﬂw\*~\d

Computer Applications for Structural Analysis:
Determination of internal forces in statically
determinate and indeterminate structures (beams,
frames & trusses) - Structural deformations -
Thermal effect on structures.

il Jlas £ LAY Qi 6 ) el el
= (wldla — ahlal = lypas) LSalG) 20a0 e g Baaal)
il e ghall il - clandl edg Gl

C 1202 Computer Applications (2 - b)
(0,0,3)

(Y"~c ~) (Q—Y)WBQM\Y~YJ

Computer Applications for Design of Reinforced
Concrete Structures (Design of columns and beams)
- Data Base Forming - Curves and Charts Drawing -
Optimization.

prama) Alaal) clsid) maai 8 V) Goulal) el
bl Glesll = clsball aeld o Ls) — (el 320y
kel — sl

C 1205 Engineering Applications (2 - a)
(1,0,2)

(Yoo eV )(T-) Bpaaia clipdas VY0

Thermal insulation - Water proofing - Plastering -
Painting - Flooring - Doors and windows - Sanitary
works.

Gl — @bl = alall = ) Jiall = gylyal) J3al
gaall JlaeY1 = iy (gl —

C 1206 Engineering Applications (2 - b)
(1,0,2)

(Yeor oY) (w-Y) Ain cilind VYT 2

Construction of Steel Structures (Cutting - Drilling
- Shaping - Welding - Bolts - Erection — Clading).

— olall = S il — ol — o phill) dpoeall lisal) i
(C_:L}uiﬂ\ - g_\v.gS)ﬂ\ - ‘)..}ALAAM

C 1204 Profession and Society (3,0,0)

(¢ o ¥) painallydigall VY0 € 0

Basic concepts in the study of human social
behavior - The labor force - Social structures of the
work Place - Relation between profession and
society - The role of civil engineer - The society
problems with respect to the field of Civil
engineering (Housing - Water - Sewage - Traffic
and transportation - New communities).

Aalall (558l — gyl e lainY) @l duhyal Lulull) 5 salal
— eainally L) (g AR — Janll gl e laa) JSell -
Laighly A0 3 Lo Laiay) cCaA — ad) (uaigall 50
— Japally Jaill — sl Cayall — oLl = GIKLY) dgiadl)

S(3uaal) dulpeal) Ciladiall
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C 1311 Structural Analysis (3) (3,2,0)

(.‘Ycﬂ')(ﬂ')g.‘:bﬁd\dgaiﬁ‘\\d

Matrix Structural Analysis for 2D and 3D structures
(Stiffness method) - Using computers to perform
2D and 3D analysis of structures.

(558 Aiyyk) e hilly A gival) liiall Jilail il siaal) 1)k
e Lally Lyl eilina) Jalatl V) Canlal) aladid —

C 1351 Design of Concrete Structures (2 - a)
(3,2,0)

(v oY o) (1-7) Lilua cliie aaai YFoY 2

Design of hollow block slabs - Design of paneled
beams - Design of flat slabs - Torsion - Design of
sections subjected to bending moment and axial
force - Check stresses for sections under bending
moment and axial force - Frames - Desigh of stairs
- Design of deep beams - Design of short cantilever.

Ahalgiall el aveat — A2 jiall Cllgall iy U avaias
e Uadl) apana = A clalga) = Ay eSO UL e —
cunt aleaY) Gl — dgysma g5y eling) ahe yils cuas
— DLl et = LY — Agysna s eling) e il

Byl Jal S areal — Adaall Gyell) avaal

C 1352 Design of Concrete Structures (2 - b)
(3,2,0)

P P - Y) Adlud alade JAreY
( ) (- 7) &ilwa prana

Analysis of columns - Shear walls - Halls - Indirect
lighting roofs (saw-tooth) - Arched systems (slab -
girder) - Trusses - Vierendeel - Prestressed beams
(simple beams) - Serviceability limit states
(deflection - crack width) - Types of joints
(construction - shrinkage - expansion).

3oLy i — el ddass — (adll Lilga — saact) Jlas
= (O] = AL 2kl — (Llad) lind JS) syl e
Anlu Bl yall — 40k e Ll ens clillaall — el ilaall
pill) Jaall agaa Vs — (GLSEY) e <yesll) sleay)
(22 — LY — aall) Jualsil ¢ 15l — (5580 pape —

C 1361 Geotechnical Engineering (a)
(3,1,1)

(Y ey o) (1) Al Aums Auaia YFRY 0

Introduction to Geotechnical Engineering -
Definitions and Relationships - Index properties of
Soil - Permeability and Seepage - Seepage through
Earth Dams - Stress Distribution in Soil - Shear
strength of Soil.

Aiaall Jalgall — cilBle s Cayylat — Gyl IilGa ala] Gasia
i — Al 35l A Gyl — (ol A3laill — Ayl
ol Al Aaglia — Bul L calea)

C 1362 Geotechnical Engineering (b)
(3,1,1)

(Y eYer) (@) duad 4w duaia YPIY 2

Soil Compaction - Consolidation of So - Lateral
Earth Pressure - Stability of Slopes - Difficult Soil -
Ground Water and its Control - Stabilization and
Improvement - Soil Exploration and Site
Investigation.

Jsaall L — Al _sla) Jarall — Al (ol — 450 ela
g it — L aSaillg A all slaall — dnall 44530 -
Lsall Slagly Ayl Calasinl — Ay
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C 1371 Design of Steel Structures (1 - a)
(3,2,0)

(v e ¥ er)(T-1) dhama cilide apaal VFVY

Steel as a construction material - Material
properties and steel sections - Steel design codes
and the Allowable Stress Design method (ASD) -
Design of tension members. Design of axially
loaded compression members - Behavior of short
columns - Behavior of slender columns - Elastic
and inelastic buckling - Design of columns -
Effective length concept - Columns in braced and
unbraced frames - Design of flexure members -
Types and classification of beam cross sections -
Bending strength of compact and non-compact
cross sections - Design of laterally supported beams
- Lateral-torsional buckling - Design of laterally
unsupported beams - Design of beam-columns
(combined axial and flexural forces) - Design of
bolted connections - Bearing type and friction type
bolted connections - Design of welded connections.

— dabiad) bl cle gy salall Galed — oL 3alaS calial)
pranal — Aasasall lalga¥) Ayl apeailly araaill o5 S0
Lol A apeall o aliall ppaasi — 2 Sl A padl) 5 aalial)
— Al saaeY) ol — Byl saaet) @l — (55l
pssie = B! i — (all) i oills Cpal) Loy
—daale yally deald) @YY dsaaet) - Jladl) Jedall
el Cagiaaiy o)l — LDl Ao jeall pualinll apaas
—iaare ol daanal cilelall o Lindyl daglie — <) paSll
e el e bl 7Ly - Luila dadal) Sl maanas
el yealiall ppenai— Loils 23 5ad) Syl aai —
CBlay — pebusall COlias arenal — dygma b haka (gl
— Ayl Gph oo 5 daeatll Gl e Jasd T el

lalll O lag arenss

C 1372 Design of Steel Structures (1 - b)
(3,2,0)

(v ¥ er)(@-))dme cilide praal VFVY 2

Introduction to composite construction - Design of
composite floor beams (Strength requirement -
Design of shear connectors - Use of formed metal
deck) - Design of composite columns - Flexure
design of slender sections - Connection
classification and design (Flexible - Rigid - Semi-
rigid) - Design of base plates and anchor bolts -
Introduction to Load and Resistance Factor Design
(LRFD) - Identification of Limit states (Strength
limit state and Serviceability limit state) - Design of
tension, compression and flexure members using
LRFD approach.

Sl i W) )y S e — A Sl e LD A i
i — (aill (558 Jil CDLiagll araaai — dagliall il
pramna — A€yl 5aee V) apaiai — (U Sl Lpanal) mlass)
sl ey ol — ¢ LD G el damil] e Usil
saact) L) 1 apenal — (Riula Chaal — duls — 45y
Laglially Jlaa) O elae 4yl are il 4 adia — Jaylyall;
Lagliall 250a <L) daall eVl e Cayaill — (LRFD)
S gl Lapeall yualiall apenai — (Jaiil) sgaa cYlay
Jlea¥) clelae Ayl alasiuly clisdl agie o laiaa g8

. (LRFD)4alall

C 1331 Photogrammetry and Geodesy
(3,1,1)

(Y ¢) ¢ F) Luagng dusa dala VPN 0

Uses of photogrammetry - Types of Aerial
photographs - Relief displacement on a vertical
photograph - Stereoscope - Parallax - Flight
planning - Triangulation and Trialteration - Choice
of figures - Measurements of triangulation - Theory

of errors and their application in surveying.

AN = sl sl g sl = Al dalall cildai
slie Loy hads — ol — S ia¥) — )l sall
JEay) jlaal yhas dualially dyghll Cilifiadl cl€ud =y guatl)
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C 1381 Transportation Planning & Traffic
Engineering (3,1,1)

() e) o F) sl during JAil) Jadads YYAY 2

Transportation  Planning:  Introduction  to
transportation planning - Transportation problem
definition and defining study area - Data collection
(Origin and destination studies) - Travel forecast
(Trip generation - Trip distribution - Modal split -
traffic assignment) - Transportation evaluation.
Traffic Engineering:  Introduction  (Human
characteristics and vehicle characteristics) - Traffic
volume - Traffic speed - Traffic density - Travel
time and delay studies - Traffic flow characteristics
- Highway capacity (Two-lane highway) - Parking
studies - Traffic control devices - Intersections
control (Conflict points at intersections, Types of
intersection control) - Traffic signals design -
Weaving for intersections, freeways, and
expressways.

el ACial yaad - Jaill Jadadt e denie A Jaudads
= vadl claiiu)) Gl aes — Auhall dikie Cagpls
s — sl alg) Jall e Qllally ¢ il dabe — (Caagll
anadd — A Jall Bl o clall andi — cDla )
CJal Gle sy ani — (Gphll Gl cDlay e cDla)
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C 1382 Highway Engineering (3,1,1)

(Y e) or) @kl duaia YFAY 2

Geometric design: Road classification - planning
and road selection - Geometric design criteria -
Sight distance - Horizontal alignment - Vertical
alignment - Cross section elements - Planning and

design of at grade intersections design -
Roundabout and interchange design.

Structural  design:  Pavement types and
components - Subgrade soil classification -

Subgrade soil Strength- Soil stabilization - Stresses
in flexible pavement - Stresses in rigid pavement -
Traffic loads considerations - Flexible pavement
design- Rigid pavement design.

OLialy daplass — Gy lall gl ol 1 atigl) praatl)
= Al Al = —udig) meaill ulae = Gphall e
=l g Ll yialic — ) Ty Lt — @Y1 Loy Jas)
—dah ) il ablill gl sl Ly laail) — (3 )kl
al) cladalailly (5l adall) apes

Gl — i)l il Gl sKa s g sl 1 ALY avaniail)
— Gl dlalal) d8dal daglie ayant — Goylall A Lala)) Ak
bl = gyl Gaagll 8 clalea¥) = Ayl ey
Ca )l s — 4y 5al) Jlea) chlie) — liall Caua)ll
calall Caa)ll avensi =)yl

C 1342 Irrigation & Drainage Engineering
(3,2,1)

(Y eYor) dipally @l duia VYEY 2

Introduction - Methods of Irrigation and drainage —
Alignment and design of canals and drains —
Sprinkler irrigation system - Drip irrigation system
- Canals lining - Ground water - Reclamation of
soil.

sLaall — g5l (pas — Lol (50 alai— (ily o) ol
ahY) Zoaial — Al

C 1392 Water Supply Engineering (3,2, 1)

(V¢ ¥ ¢r) obually oY) dunia YFAY 2

Sources of water (surface and ground) - Water
characteristics - Estimation of water consumption in
the future - Design of water intakes - Sedimentation
- Coagulation and Flocculation - Filtration -
Disinfection - Storage - Water distribution system.

- &.\sﬁ.m.d\ al_..m“ Lﬂ‘).g_\.u\ ‘).J_st_ u).JJ\ bl_._l.A ua\}A'J ‘)JLAAA
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C 1301 Peronals Skills (0,0, 2)

(Tc~‘~ )m&bw_‘a\"~\d

Communication - Critical thinking and Problem
Solving - Leadership - Negotiation - Self Directed
Learning.

— Gl — 3aliall — CCE Jag gl el — Jlasy)
I gl el
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C 1304 Pollution and Environment

(\g . c\)@b&ﬂ‘\"~id

(1,0,1)
Philosophy  of  Environmental  Controls - Al Aalall Aol dibagl) ol sill dadia — il ASal) dauls
Introduction to National and International

Regulatory Structures - Emissions Control -
Environmental Impact Assessment - Ecological
Sanitation - Nature and Sources of Air Pollution
(Chemical and Biological Aspects, Effects on
Health and Environment) - Air Pollution Control
and Reduction.

Ll — il 58 Jalee = cliglall Eila) 8 oSail) —
— (Rl Asaal) o olsell cilbisle Ll — Zaaslsally Aales)
gl (e aalls o sedl ciligle 8 aSaill

C 1300 Technical Report (0,0,2)

(\'c~c ~)u.'\33\#)335\w~~4

Each student prepares a report about a selected
topic of civil engineering. The report is submited
and discussed at the end of the term.
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o) el Al 8l Ul iy A aal) Aig)
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C 1408 Engineering Economy (2-0-2)

(Y- o= ¥) uigh alai®Y) V€A 2

Basic concept of engineering economics — Cash
flow — Compound interest formula — Time value of
money Nominal and effective interest
Equivalence — Present worth value — Benefit/Cost
ratio — Annual cost — Economic analysis of
engineering alternative Rate of return
Depreciation — Income taxes.

Jare —J510ll goleai@y ] Jalail) — 4y ginad) Aadll — Alal) asl)
DY) z3les DY) daf ol DUAYI- 21301 558 5.2l
ool —

C 1451 Design of Concrete Structures (3)
(3,2,0)

(¥ %) (F) Lilwd cliie praci VE0) 3

Working stresses design method - Design of water
structures (Circular tank - Rectangular tanks -
Underground tanks - Elevated tanks - Wide tanks) -
Design of shell structures (domes - cones).

— Ay ol A - Jadll chlea) diphy el
Al il — (Raly — ¥l cad — dple — Alddis
(bl — )

C 1472 Steel Structures Design (2)
(4,2,0)

(¥ cg)(Y) Abiva ciliia araai VEVY 3

Classical bridge types - Different bridge systems
such as arches, trusses and suspension bridges -
Design loads (Road way loading - Railway loading
- Other loads on bridges) - Design of floor beams
systems (Stringer - Cross girders - Floor
connections) - Design for fatigue and stress range
concepts - Design of plate girder bridges
(Preliminary proportioning - Design for bending -
Design for shear - Combined shear and moment -
Buckling of plates - Longitudinal and transversal
stiffeners - Load bearing stiffeners - Splices -
Curtailment of flange plates - Details) - Wind

bracing systems - Design of bridge bearings.

sl Jie (WU Adbad L) - Ll LS gl
A (L) meall Jlaal — Al LSy @ilillaally
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C 1481 Highway and Airport Engineering
(3,2,1)

(Ve ¥ ¢¥) chlaally @kl Luxia VEAY

Highway Engineering: Testing and specifications
of road aggregates - Testing and specifications of
bituminous materials characteristics and tests - Hot
mix asphalt concrete characteristics and design -
Asphalt concrete mix planet - Pavement layers
construction - Pavement maintenance - Drainage.
Airport Engineering: Airport planning and
component - Aircraft characteristics related to
airport design - Airport classification - Airport
configuration - Runway orientation - Airport
obstruction clearance surfaces - Airport capacity -
Geometric design of the airport (runway, taxiway,
exit taxiway - and apron) - Heliports landing strip -
Structural design of airports - Airport lighting,
marking, and sings - Drainage.

=Gl 8 il LN i)y Gailiad ;g Awaia
Al apenaiy Gailiad— Aaliuy) alsall ciljladly jailad
alad o Lay) — dal W) b lal) cildaae — daalul) 46l WY
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pranail) — Ly gaall il lall ) Sl — (Ll U
— Jlhaal b Ll cladtall s ) — jlladll LN
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C 1461 Design of Foundation (a) (3,2,0)

(Y (i)él.ubu\ﬁmdﬁ\i\\ 3

Bearing  capacity -  Shallow foundation
(Construction considerations - Design
considerations) - Design of shallow foundation
(Isolated footings - Strip footings - Combined
footings - Strap beam footings - Rafts) - Deep
foundations (Construction considerations - Design
considerations).

chlie) — Al i) dada ) lulud) — Jasill 5508
—Alasidl aeldl)  dale ) Ll el — (arenail
— (Al — A5y A Sl 2 e )sall — ddayy A1) il )

(el cihylsie) — gl cilsie ) dipead) Ll

C 1462 Design of Foundation (b) (3,2,0)

(~sT‘f') (g)cﬂhh\ﬁmﬁ\iﬂﬂ’d

Design of deep foundations (Piles foundations -
Piers - Caissons - Construction and design of
retaining walls - Construction and design of sheet
pile walls) - Construction and design of ground
steel tanks - Foundations on difficult soil.

— alead — A5l lwlul) Al Gl apeas
) ppeaaiy 1 — 5Ll Jailgall sty 28 — (il
Glulal - A5 dpanall GLBAN ety 3n — dall)

Gl 45 e

C 1491 Sewerage (3,2,1)

(VY er) aall dipal) Luxia V€4 2

Sources, types and characteristics of municipal
wastewater - Municipal wastewater collection and
transportation - Preliminary treatment of municipal
Wastewater (Deceleration chamber - Screen and
Gritchamber) - Primary treatment of municipal
wastewater - Secondary treatment of municipal
wastewater (Oxidation pond - Activated sludge
process - Trickling filter process - Rotating
biological contactor - Aerated lagoon) - Sludge
disposal (Thickening - Stabilization - Dewatering).

sba Jiiy pant = oanall Cipuall olia alsdy g lsly slas
conal) Capeal) sliad 41aiy) Jd Lo dalladll — acall Cayall
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C 1402 Projects Mangement (3,2,0)

(~ ‘Yc")cﬂb‘gﬁuﬂb\dl\i~"d

Definitions used in projects management - The
project life cycle - Project stages - Relationships
and responsibilities of the different project parties -
Execution phase responsibilities - Productivity -
Quality management.

Lj;bA_ t}).m,d\ s 'é)jd— t_'\.D}‘).JLA“ 'é)\dl Glalthias u.}):;'v
JS Sl giaes g ymiially doand) calylal (g LBl — &5 5l
B)Y) Basa — Aaliy) — 2wl Alsje llgise — agle

C 1441 Design of Irrigation Works
(4,2,0)

(v e¥ct) @l el ppaai VE£Y

Basic concept of irrigation structures design -
Design of culverts - Design of syphon - Design of
aqueducts - Design of retaining walls - Design of
tail escapes - Design of bridges - Design of weirs -
Heading up structure - Head regulator design -
Types of dams - Navigation structures (locks).

et = Fll) areai — (551 Gliie maail dpulil) g5all)
e — L) Lilpall aaal — EY A araal — Sl
e 28l Al — ahlagll apaai — (LS apaal — Clgal)
el = spa il g ledf = aall JhlE apean — el

A(352Y) Al

C 1500 Project (1,0,7)

(V‘~6\)&3‘M\\°~~J

The student deals with the analysis and design of a
complete  engineering  project  using the
fundamentals, principles and skills he gained during
his study. The project report presented by the
student should include the details of the analysis
and design satisfying the concerned codes
requirements, the computer applications as well as
the experimental work when necessary, in addition
to the technical engineering drawing of his design.
The project report is to be submitted and discussed
by the end of the project. The student should prove
his complete understanding of the elements of the
project and his capability to apply them in his future

engineering.

JelS rin g5 )8l @O asaailly sl Jany olllall 058
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C 1400 Field Training (0,0,2)

(Tc~c~)g-.|‘-\.+4c7\i)ﬁ\i~~é

The student should carry out a field training in
some construction project for a period of six weeks
during the summer vacation. A report is to be
submitted and discussed at the end of summer

vacation.
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C 1512 Earthquake Engineering and
Structural Dynamics (3,2,0)
- Elective course (List A)

(¢ e ¥ o) alaidl Wby JOW Awsia Yoy Y 2
(1 4l gl ke —

Seismological Background - Earthquake analysis
using equivelent static method - Lateral load
resisting systems - Configuration of earthquake
resistant structures - Response spectrum analysis -
Multi degree of freedom systems - Mode shapes -
Modal superposition method - Code applications.

Lyl alaaialy elanadl 55 Jalaill — G oo dele datie
Led sl Aadaify Apslall Jlaal¥) — ¢ 8K Salu) Jaal)
— ) Coglaall Ayl — S5 A e glaall cnliall Akl —
doa — hiall JICal — sanaiall dgjall calays cld daklay)
menll Ayl alastul saxaiall Appall cilays il cliadl)

LW ST aladialy culinlal — (sa5al)

C 1522 New Construction Materials
(3,2,0)
- Elective course (List A)

(¢ ¢ ¥ or) Luaal) pLaY) dga VYOYY 3
(1 Aaild) gylad) jha —

Different types of new construction materials -
Constituent materials of the new construction
materials - Properties of the new construction
materials (Physical, = Chemical & Mechanical
properties) - Fabrication technology - Comparison
with  conventional construction materials -
Structural applications - Testing - Economical point
of view.

LYl alpe culisSa — Aanl) o Ly olsd Alidall ¢ 1559
Aflaslls A5l Galsall) Apaall LIS Slse (alsd — Aipaal)
Ly s ae dilie — deliaall LunslsiCi— (4 SalSully
Bl dgay — chlsal) — ALY il il — A )
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C 1552 Repair and Strengthening of
Concrete Structures (3,2,0)
- Elective course (List A)

(¢ ¥ 7)) Lilwal cliia) aexig arayi 100Y 2
(1 Aatll) gylas) ;8 —

Deterioration causes of concrete structur -
Evaluation of concrete structures - Repair and
strengthening materials (Types - Testing -
Handling) - Bond between repair and strengthening
materials and concrete surface - Design of repair
and strengthening systems - Repair and
strengthening of concrete elements (Foundation -
Columns - Beams - Slabs...etc.) - Repair and
strengthening of concrete structures against effect

g — Lnlupal) bl ausi — dgluall clind) joax Gl
O Sl — (Aalaall = L) — £ 1531) meailly ava )l
paasl) sl e = Ailpall mlas s ailly aseyill s
saac¥l — Glulu¥l) Aplujall  jualiall ae Xy arei — acaills
cliiall peaty ey (& dailpa = UL — clyosll -
elind) Alas dglea = Boally IV a3 dgla Al

of earthquakes and fires - Protection and Al

maintenance of concrete structures.

C 1554 Special Concrete Structures (¥ er)dald dlua clida Voot 3
(3,2,0)

- Elective course (List A)

(1 daill) gld) i —

Pre-stressed concrete (Continuous beams) - Design
of high rise buildings (Loads - Resisting systems -
Design of structural elements - Reinforcement
details) - Types of R.C. bridges - Design of R.C.
bridges (Slab type - Girder type - Box-girder type).

Llle L) apaai = (3yaiusall lpasl) aleal) Al A3l 3l
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C 1562 Special Foundation (3,2,0)
- Elective course (List A)

(+cYev) Lald alulal You Y o
(1 4l gl ke —

Introduction to numerical analysis of shallow and
deep foundations - Modern foundations (design
and Construction) - Reinforced earth structures -
Foundations for offshore structures - Introduction to
construction and design of tunnels and under
ground structures - Introduction to foundations
subjected to dynamic loads.

— Agenlly Lndaid) LWL apenail ganal) Jolaill 8 G
— Aal ) Al cline — (lgilly apeaadll) Liaal) clully)
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C 1572 Advanced Steel Structures (3,2,0)
- Elective course (List A)

(¢ ¥ er) dasiia disma ciliiia YOVY

(1 Aaild) gylad) jha —

Design of cold formed sections - Plastic analysis
and design (Plastic hinge concept - Determination
of collapse mechanism - Plastic analysis and design
of rigid frames) - Frame stability and second order
effects - Direct analysis method - Design of open
web steel joists and steel deck - Topics relevant to
bridge design (Beam grids - Curved and skew
bridges - Composite bridges - Temperature effect in
bridges - Erection of bridges).

gyl apenailly Jdaill = 2Ll e S5l cile Unill ayess
Jalstl) — L) AT aaat — sl O iaial) a5 ¢ie) Aisall)
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C 1532 The Global Positioning System
(GPS) (3,2,0)
- Elective course (List B)

(¢ ¥ or)delial jLaYl clilay) alai yory o
(@ daild) @lad) 8 -

Introduction to GPS - GPS basis and idea - Field
procedure in GPS surveys - Data types used in GPS
- Satellite positioning and ground control system -
Uses of GPS in civil engineering - Hardware and
software requirements.

— Gelicall HLY) dabue g1yl — e liall LAY (e dasia
cililaal dayy = AUl L Feasi el lillly ilastal) g 1)
DL il — i ¥) lilaal) ki el [l
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C 1534 Remote Sensing (3,2,0)
- Elective course (List B)

(~ ‘Y‘T)mgejluﬁu\!\\cria
(@ 4aild) glas) e -

Basics and principles of remote sensing -
Definitions - Energy sources - Advantages of
remote sensing technique - Photo and image
interpretation - Control points and ground truth
observations - Field work steps - The use of remote
sensing in GIS applications - Hardware and
software required for image processing and
interpretations.

— AU aleas — Gaplati— 2 oo b saley bl
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C 1582 Highway Construction Mangement
and Quality control (3,2,0)
- Elective course (List B)

(+ ¢ ¥) Gl clogydabags bapag i3 YOAY
(@ 4aild) glas) e -

Highway project management procedures and
methodology - Application of highway project
management - Application of value engineering in
highway projects - Production management of
asphalt mixture - Quality control and quality
assurance.

Blal e clapki— Gyl cilegy b 3la) Aagiag Cilelyal
sasall Glavag Jawa — dglan) cUalal) &) 5yl —

C 1584 Simulation Models of
Transportation and Traffic (3,2,0)
- Elective course (List B)

(~ o ¥ cf))Mbdﬂ\SEbAESLd\°Ai K]
(o 4atl) @ad) e -

Techniques of analytic and simulation modeling -
Simulation methodology - Steps in developing a
simulation model - Validation and analysis of
Simulation modeling and results - Computer
simulation models — Simulation modeling of
signalized intersections.

Jue Glghd — 3lSaall Angia — 3lSIaall dadaiy Julaill ol
CJLAJ - cjua.‘b LSl CJLAJ d_..\lalj ru_\sa — 3Slaa Céj_‘u
Ladnid) clalal@l dada = ATV oalal) dlads Wl sLSlad)
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C 1592 Advanced Sanitary Engineering ( 3,
2,0) - Elective course (List B)

(¢ c¥ oY) dasiia daua duaia Y04 Y 0

(@ dail) lad) 8 -

Nitrogen removal and recovery - Phosphorous
Removal and recovery - Membrane filtration -
Adsorption - lon exchange - Reverse osmosis - Air
and flotation - Wastewater reuse.

ety el 4005) — sluall (e 4Dty Cuag yiil) 41)3)
— S Jalill — (aliaial — Gl il — ol (e
ol aladid sale) — gilally Lboall alsall A1) — daglall 1))

C 1594 Modeling of Water & Wastewater
Networks (3,2,0)
- Elective course (List B)

(+e¥e¥) Al Cipally sliall CilSud Aadai V04 ¢ 0
(@ dail) @lsd) 8 -

Modeling of water distribution systems - Analysis
and design of water networks using computer
applications — Modeling of sewer systems —
Analysis and design of Sewer Networks using
computer applications - Applications.
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C 1107 Civil Engineering Technology
(3,1,0)

(~ ‘\cﬂ')@u\hélqi\g;jﬁﬁ\\.\/d

Distance measurements by tapes and electronic
devices - Angle measurements by theodolites -
Measuring and calculation of levels - Traverse
calculations and setting out of buildings - Adjusting
the verticality of building elements - Fundamentals
of highways pavement - Types of buildings -
Fundamentales of concrete and steel structures
(Different elements - construction methods) -
Concrete technology - Construction techniques
relevant to machinery - Stability of structures -
Design and construction of Machines footings -
Effects of heavy machines vibrations on structures.

Ol — A S 55 aY)y oyl alads s clilasall (L8
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C 1108 Civil Engineering Technology
(3,1,0)

(v ) or) duaal) duaigh LagleiSi VY oA 0

Distance measurements by tapes and electronic
devices - Angle measurements by theodolites -
Measuring and calculation of levels - Traverse
calculations and setting out of buildings - Adjusting
the verticality of building elements - Fundamentals
of highways pavement - Types of buildings -
Fundamentales of concrete and steel structures
(Different elements - construction methods) -
Concrete technology - Fundamentales of the theory
of structures (Loads - Reactions - Stability of
structures).
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Course Content for Basic Engineering Sciences Department




S iy

g dralr — gy dodeg) LIST 101 douU)

B 1021 Mechanics ( a )

(1) gl VoYY G

General principles, Vector algebra and applications to
mechanics, Statics of particles, Moments of forces and
couples, Equivalent systems of forces and moments,
Equilibrium of rigid bodies, Centroides and centers of
gravity, Analysis of structures (trusses, frames and
machines), Friction, Moments of Inertia (areas and
masses), Internal forces and moments in beams (axial
force — shear force — bending moment).

Laboratory experiments

— Gl B Alidty clgadal) o - Al cbwlud
Al Adail) — cilalgadyly sl aje — Clasuad) Klia)
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B 1022 Mechanics ( b )

(@) Sluall VoYY

Kinematics of particles (rectilinear and curvilinear motion),
Kinetics of particles (force and acceleration method — work
and energy method — impulse and momentum method),
Planar Kinetics of rigid bodies (translation — rotation about
a fixed axis — general plane motion), planar kinetics of rigid
bodies (force and acceleration method — work and energy
method — impulse and momentum method), Mechanical
vibration.

Laboratory experiments

— (e (2 A pally ddadll A8 al)) Clarual) LSslais
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Sl Sl — (3Sal)

Alara qulas

B 1011 Mathematics (1) (a)

(T) (Y) cbabiiay g

Modern Algebra: Sets, Elements of mathematical logic with
applications, Relations, Mappings, Algebraic structures (Groups-
Rings-Fields).

Differential Calculus: The real number system, the extended
real number system, real intervals. Real functions and their graphs
(Algebraic functions, trigonometric functions and their inverses,
exponential, hyperbolic and logarithmic functions). Limits and
continuity. Differentiation of real functions of one variable.
Applications of differentiation (maxima, minima and inflection
points, curve tracing, optimization problems, related rates). The
first mean value theorem and first order approximation of
functions

bl daidl e salue . il gandl ¢ Gyaal) ol
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B 1012 Mathematics 2

Y bl VY

Linear Algebra & Geometry: Matrix algebra and systems of
linear equations. Applications (codes, matrix games). Vector
spaces and subspaces. Inner product spaces. Eigenvalues and
eigenvectors, diagonalization of matrices. Vector algebra and
linear geometry in three dimensions. Polar coordinates. Conic
sections. Complex numbers.

Integral Calculus and mathematical analysis: Indefinite integrals
with applications. Methods of integration. Definite integrals with
applications (areas, volumes of revolution, lengths of curves and
surface integrals). Sequences and series, power series. Mean
value theorems and Taylor's theorem, Taylor's and Maclaurin's
expansions of functions.

Valaall adaiy cligiiadl s Acsiglly add) o)
ALY ELA L (lplal Agtians 3&1 ) @l 4dadl)
A aal L Jalal) oyl ¢ 1ha L Al el £ )alls
o Akl Alghas ) A8l sy (S 4l
Lphadl) caldlaay) . abagl D0 8 dakhal) Lusiglly cileaiall

A4Syl alaeY) L Ak Al cole ) |
s aslidag dpaad) e Jalill s Jotailly Joalsil) clua
psaally dalisal ) asliplaiy dpanal) Jalall . JulSil) 331
lagtinall L (Apadad) el clyiaial) gl Gyl
Ayhang dass gial) dall dyylaig L osdl) Alidiciay cDuluiallg

cdlall slSas sl IS Sday 5L

B 1111 Mathematics (2 )( a)

(T) () cbabd i

Differential Equations (A): Classification, formation and types
of solutions of ordinary differential equations. First order
differential equations (separable, homogeneous, exact and linear
equations). Orthogonal trajectories, nth order linear differential
equations with constant coefficients. Particular solution of non-
homogeneous equations by operators and variation of parameters
methods. Euler's equations. Reduction of order. Linear systems of

differential Equations. Gamma and Beta functions.

Multivariable Calculus (A): Surfaces and curves in three
dimensions. Vector functions of one variable. Scalar functions of
several variables, partial derivatives. Directional derivatives, total
derivatives. Applications (tangent planes and normal lines. Taylor

expansions, maxima and minima, Lagrange's multipliers).

Al alal e alaal) (e Canay ¢ | Aglalinl) eyalaal)
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B 1112 Mathematics (2 )( b))

clpall VAN Y

(=) (Y)

Differential Equations (B): Series solution of differential
equations. Special functions of mathematical physics (Legendre
polynomials and Bessel functions). Laplace transforms with
applications, Fourier series with applications. Partial Differential
Equations (Classification and types of solutions, solution of
linear partial differential equations with constant coefficients,
canonical and standard forms, solution of some initial-boundary
value problems)

Multivariable Calculus (B): Double integrals with applications.
Triple integrals with applications, cylindrical and spherical polar
coordinates. Line and surface integrals with applications. Vector
analysis.

el lalil) iV aleall Ja ;g Adalinl) ey alaal)
JuiaY agaa i€ ) Ll e Ll 8 dalal) Jlsall
st COludiiiag ¢ Lglandats ALY CLsas L ((des dlss
g5l g ) Aiial) Al alinl) N aladl) . Lgsliydas
Al Ll @l dial) dlialidl) Y aladl Jag Jslall
A0 al) Jilse (any g Led Al A0 0l ) gualls
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casial Jidas L ailuday oadadly Jaall Jalsal)

B 1213 Mathematics 5 (for Mechanical Engineering
Specialization) (3 )(a)

(7)) (F) abal, 1Yy o

Functions of a Complex variable: Complex numbers and the
complex plane. Cauchy-Riemann conditions and analytic
functions. Complex differentiation. Conformal transformations.

Some elementary transformations (linear function, the function

w=72" , rational and bilinear functions, irrational functions,
the exponential function, trigonometric functions, ...). Complex
integration. Taylor's and Laurent's series. Contour integration.

Applications for steady state heat distribution and elasticity.

Mathematical Programming Problems: Graphical approach
of linear programming. The simplex method. Application to the

transportation problem

e Sall (gsiaally Kl el el piial) Jlga
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e Jlgally adadll AN Al A, W= 2" ai,
Gl Jalsilly Lyt g AdiBiall Jlgadly A Al deuldl
el . GLSH Joa Jual€all . cuygly ysbils edluldia .
- Ay yalls bl gl JBlia (4

Ak dpladl) daepll dnlul) Jolall : Ayl daasl) Jilwa
L dal Allie 4 calialas ¢ (slaudl

AR




S iy

g dralr — gy dodeg) LIST 101 douU)

B 1214 Mathematics ( 3 )( b )

(c_q)(r ) Glualll Y Yy e

Numerical Methods: Least square approximation. Lagrange,
Newton and Hermite interpolations. Newton-Cotes and Steifel
integration methods. Numerical solution of a system of linear
and nonlinear equations. One step and multi-step methods for the
solution of initial value problems in ordinary differential
equations. Finite difference methods for boundary value
problems in ordinary differential equations and initial-boundary
value problems for partial differential equations. Computational

fluid mechanics (gas dynamics, elasticity and heat flow).

Probability and Statistics: The probability space. Conditional
probability. Probability functions and distributions. Basic
theorems. Discrete and continuous distributions. Statistical
estimation. Tests of hypotheses.

@Y @b gl alapally coill ¢ dgamd) (3l
Jafiuy (5S — Gig (yda o JLSiwdl Cipapag (g
N alaalls ddadll Y alaal) (e aUail gaaall Jall L JalSll
Jal Glgbaall 30a 2iag saalsl 35 daall 3y da . A dadll e
b . Loliey) bl eV alaall 8 480wl Jilse
Lloalinl) e alaad) 8 Apaal) o) Jilue Jal s350nall (35400
Lloalaal)l Y alaad) 8 Apaall 480N adll Jiluay Lalie)
g pally el LSilS ) dplaal) allsall LSalS0s . 4 0500)
(Bbad Qs
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B 1215 Mathematics ( 4 )( a )

(1) (¢) abald yvie

Functions of a Complex variable: Complex numbers and the
complex plane. Cauchy-Riemann conditions and analytic
functions. Differentiation. Conformal transformations. Some
the function

elementary transformations (linear function,

W=2" | rational and bilinear functions, irrational functions,
the exponential function, trigonometric functions, ...). Complex
and Contour

integration. Taylor's and Laurents series.

integration. Applications to potential and field theory.

Mathematical Programming Problems: Graphical approach
of linear programming. The simplex method. Application to the

transportation problem.
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B 1216 Mathematics ( 4 )( b )

(<) (¢ )abal) v g

Numerical Methods: Least square approximation. Lagrange,
Newton and Hermite interpolations. Newton-Cotes and Steifel
integration methods. Numerical solution of a system of linear
and nonlinear equations. One step and multi-step methods for the
solution of initial value problems in ordinary differential
equations. Finite difference methods for boundary value
problems in ordinary differential equations and initial-boundary
value problems for partial differential equations. Computational

field theory and acoustics.

Probability and Statistics: The probability space. Conditional
probability. Probability functions and distributions. Basic

theorems. Discrete and continuous distributions. Statistical

estimation. Tests of hypotheses.

EaY @b gl Glaall il : dgasd) @l
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B 1217 Mathematics ( 5 )( a )

(7)) (°) abual iy g

Functions of a Complex variable: Complex numbers and the
complex plane. Cauchy-Riemann conditions and analytic
functions. Differentiation. Conformal transformations. Some
the function

elementary transformations (linear function,

— N . - . _— .
W= 2", rational and bilinear functions, irrational functions,
the exponential function, trigonometric functions, ...). Complex
and Contour

integration. Taylor's and Laurent’s series.

integration. Applications in fluid mechanics and structure.

Mathematical Programming Problems: Graphical approach
of linear programming. The simplex method. Application to the

transportation problem.
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B 1218 Mathematics ( 5 )( b )

(@) (0 ) clalyh VYA

Numerical Methods: Least square approximation. Lagrange,
Newton and Hermite interpolations. Newton-Cotes and Steifel
integration methods. Numerical solution of a system of linear
and nonlinear equations. One step and multi-step methods for the
solution of initial value problems in ordinary differential
equations. Finite difference methods for boundary value

problems in ordinary differential equations and initial-boundary

EaY b el Slapall gl Aasdl Gl
iy sS — g Gpda LSl Gy (s
Y alaally phaall e alaall (e aUail (gaaall Jall . Jalil
Jal Glgbaall 30n 2iag saalsl 35 haall 5y da . A dadll e
b - AlgieY) Alalil clalaall 8 SN Al Jiles
ALl Y aled) b dpaall 4l Jilue Jal 53sanall (3,
ALl Y oaled) & dpaall Ag1n) mdll Jiluas dalieY)
LS lSsn5 A3 pally ilsall ) LSlSall (6 il . 3 gijal)

value problems for partial differential equations. Computational

continuum mechanics (fluids, elasticity and soil mechanics).

Probability and Statistics: The probability space. Conditional
probability. Probability functions and distributions. Basic

theorems. Discrete and continuous distributions. Statistical

estimation. Tests of hypotheses.

Lk al) eV LaaY) - VLY £y s laayly cylaiay)
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B+ ¢ Chemistry ( a ):( Y-+-Y)

(Y=Y ) (1) bl Vo 8)

The gaseous state, liquid state, cements, electrochemistry
and metallic corrosion, metallic elements, solutions,
colloids, thermo chemistry, chemical Kkinetics, chemical
equilibrium, acids and bases .

Laboratory experiments.

JSB iyl o Lasll ectinanY) AL A cigladl 2l
e LSl ey g pall Sallaall e Jllaal) ccnfplall yualie ¢jaladl)
(el ) A ilaekl) Jelall cN A xa Ay)all
sl alaad)

Alare ylad

B Y.¢YChemistry (b ) (Y-+-Y)

(Y=Y ) (@) cbaslretY .

Water treatment separation techniques (distillation,
extraction, desalination), organic chemistry basic concepts,
Hydrocarbons, Hydroxyl compounds, organic acids and
bases, coal, petroleum-based industries, chemical
explosives, high polymers, lubricants and detergents.
Laboratory experiments.

A0 cpadlai ) ¢ ydaiill) slsal) A allaad Jadll il s
(iS5 )2l Ay gazmnll ¢ LasSU Al aaliall ¢(daslal)
camndll caggmal) Lyglally alea¥) (JinSs el LS5
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Lclalaially chle gl (el

Alers cylas

B1031 Physics (a ) (4-0-2)

(Yot ) (1) elpalhyery

Units and dimensions, Vectors, Electric force and electric
field, Motion of charge in electric field, Electric dipole in
electric field. Gauss law and applications, Electric potential,
Capacitors and dielectrics, Electric energy, Current and

Jlaally 43Sl 358l ccilgaiall ¢gilyall sy cilassll
s ol 0L (Sl Jlaall 8 a5 3 S)a ( peSl
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resistance, Magnetic field and magnetic force, Sources of
magnetic field, Bio-Savart law and Ampere’s laws,
Electromagnetic induction and Faraday’s law, Self-induction
and magnetic energy.

Laboratory experiments on electricity, current and resistance

and magnetism.

O Aol daslially (ayeSU LAl Ablall gally CldSall
Aalalinall 358lly il Jlaall iy el 8)2dl s
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B 1032 Physics (b )(¢-+-Y)

(Y= 7%) (<)

"—L}):\ﬂ\ \'T‘Y o

Wave motion, Traveling waves in stretched strings, Sound
waves and intensity, Doppler effect, Superposition of
waves: interference, standing waves and beats, Interference
of light waves, Interference from thin films, Diffraction of
light, Polarization of light, temperature and heat, First law
of thermodynamics, Kinetic theory of gases, specific heats
of gases, thermodynamic processes: isochoric, isobaric,
isothermal and adiabatic, Heat engines and efficiency,
Carnot engine, Heat transfer: conduction, convection and
radiation, Elastic properties of materials, Hooke’s law,
Hydrostatic and surface tension, Hydrodynamics, Viscosity.
Laboratory experiments on waves in stretched strings,
sound waves, interference, diffraction and polarization of
light, specific heat, thermistor, thermal conductivity.
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B 1133 Modern Physics ( 3 -1-2)

(Y=)=7) @l cLal VA TY

Planck’s theory of quantization, Photoelectric effect,
Compton effect, Dual property of motion of particles,
Principles of quantum mechanics, Schrédinger equation.
Infinite potential well. Rectangular barrier, tunneling,
Atomic structure and spectroscopy, Quantum theory of
free electrons in metals, Statistical distribution laws.
Crystal structure and Miller indices, Band theory of
solids, Effective mass, density of states, intrinsic
semiconductors, Electron and hole densities, mobility,
drift of carriers, receptivity, doping of semiconductors:
n-type and p-type, Diffusion of carriers, Recombination
and generation, Continuity equation, pn junction, other
junctions, Diode applications.

Laboratory experiments in photoelectric effect, Hall
effect, current in semiconductors, thermistor, diode
characteristics, photodiode
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Code - Course name (Lecture, Tutorial, (Gl ¢ (i pal ¢ Bydalana) jiall ana) — gl
Practice)
Course Contents ookall aladl g giaall
&3‘8‘\&3)33\&)\)&

AE1111 Architecture Design 1A (3,5, 2)

(Yoo er) (T-) glamapmaai VYY) g

The design process and its various aspects -
functional relations and circulation patterns -
gualitative and quantitative study of architectural
spaces - relationships between spaces and
required openings - the effect of openings upon
facades - human / environmental / functional
relations - simple structures for small scale
buildings - simple design problem solving.

(S SRR (- WUV I [FE2 DS, U P N [P SR | S
e Adliaal) Ada iYL Aalal) cile ) @l Al jo - AS ja jualing
£1% JSI e 52U colaiall g gl sl Al 50 - (a5 oS
A0 - Ae leny) Aaliall s duluay) cilaliay) o Jay 0 -
da e e ldall cupa s 5 i (Slaal byl LY

Adasal) Lpgaaill COIKE

AE1112 Architecture Design 1B (3,5, 2)

(\'cG‘Y') (g-\)éJmﬁmAﬁ\\\T d

The design process and its various aspects -
functional relations and circulation patterns -
gualitative and quantitative study of architectural
spaces - relationships between spaces and
required openings - the effect of openings upon
facades - human / environmental / functional
relations - simple structures for small scale
buildings - simple design problem solving.

gy oy 55 Al W Lentasd ) ey i) Al
O Adliaal) AaioL Aalal) cle ) @l du) jo — A8 ja jualing
JST A AU claall g bl gl Al ja — oSl Sl Eun
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da Ao aldall cu x5 e Sl Jaseal) oLESY) Al )2

Uavad) asaail) COIKEA

AE1121 Building Construction 1A (2,4, 0)

(CetcY) (T gilaasliail VY)Y g

General introduction - Drawing Techniques -
Abbreviation symbols — dimensioning — technical
presentation — understanding types of structures -
wall bearing & skeleton types - Traditional
construction - masonry - raw bricks & brick
masonry — detailing - Introduction to foundation
design - construction buildings types &
techniques.

25l 5 apanaill la e (5 jlaxall (LIY) 50 - Aadia
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AE1122 Building Construction 1B (2, 2, 2)

(Y YY) (o)) glamslli Yy e

Pursuing Refused Conuete buildings and types of
Roofing systems. Wooden construction — light steel
detailing - Stair types construction — introduction to
technical Installations — Finishing Applied Research

o Aaliadl) Adasl) caullad g Al el Al Al cLsy)
ADllS Ay jlama Gl - apaally LSV - adally (L)
e Ao sana @l S gy - Al S il dania - AR
e ALzl de sana and COUall Lgy a5 Al ilay)

Ll ol ga

AE1131 History & Theory of Architecture 1A
(2,2,0)

(v Ye¥) (=) st clligra iy g

Ancient Egyptian Architecture - Mesopotamian -
Greek Architecture - Roman Architecture

4 yaadll 5 jlaall cliia LA La ) ghat g el 5 jlaal)
@M\ij\f&)@\oﬁuamﬁ)mf@ﬁ\
(Ala gl 5 4y 2 YY)

AE1132 History & Theory of Architecture 1B
(2,2,0)

(YY) (@-)) b el il Big gy S VIYY g

Quality, comfort and safety — Private spaces —living
and sleeping zones — Public use spaces — user needs
— Service &utilities — vertical & horizontal
circulation.

il Aalitd) il ol s il e eyl e )
(0 cpsill iy Sl il el dll ) pal Al Jleaiwy)
(v sl ¢ cplaniioal)l ldlaia ) alal) Jleaiul) Glas

Y1 5 Al 1) a5l Gl 5 daadd) Gl

AE 1171 Theory of Structure (3,2, 0)

(v e Y oY) cilplaay) 4T VIV 2

Equilibrium, stability & compatibility. - External &
Internal equilibrium of statically determinate plane
structures; beams, frames & trusses. - Normal, shear,
torsional stresses & combined stresses. - Elastic
deformations. - Introduction to the analysis of
statically indeterminate structures through consistent
deformations & moment distribution. - Buckling of
columns. - Introduction to space structures.

Jlaa¥le cliiall g 5l - LSl sarall clbiall Jidas
il SN 8 A Al 58l - Jladtl agn e LS
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At

AE 1172 Surveying (2,2,0)

(* ¢2¢2) dgimall daluall VIV Y

To introduce the student to basic elements of
surveying and their architectural applications.
Plotting scales, verniers, linear of angular and simple
angular measurement devices. - Chain surveying,
levelling & theodolites. - Map drawing. -
photogrammetry and its architectural applications.
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AE 1174 Properties of materials (2,2,0)

(+ <2¢2) Apall iy palsd VIVE S

Introduction to various building materials, their
properties, testing and uses. Materials used in
Engineering products. - Standards, codes &
inspections. - The development of innovative uses
of building materials - Concrete; components,
manufacturing, quality control. - Partitioning
materials; gypsum, lime, timber & bricks. - The
effects of water on building materials. - The
mechanics of engineering materials.

- LY lexinal 5 L Jlal (3 5k 5 Leal 53 5 ) sally allal) oy o
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AE1101 Visual Training (2,5, 0)
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Introducing various drawing principles and
artistic techniques; pencil techniques, pen & ink -
proportions perspective, scale and composition —
Foreground, middle and background - sketching
architectural elements and landscapes.
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AE1102 Perspective and Sciography 1 (2,4,0)

(~‘icV)JJM‘JJE\\\~Y&

Shade and Shadows of a dot, a line, a surface, and
a volume — Shade and shadow of buildings in
plans, elevations and layouts.

Basics of perspective — vanishing points
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AE1211 Architecture Design 2A (3,5,0)

(Yeoer) (I-Y) gl paail) VYV Ve

The program aims at developing design skills and
ability to deal with complex form generation processes
and design assignments, covering various levels of
form generation, including: context, site, solids and
voids manipulation, spaces, structure, architectural
expression and character; to develop analytical and
synthesising abilities and communication skills, It
emphasises the importance of the setting;
environmental and socio -cultural factors in the design
process, introduction and experimentation with current
trends and conceptions through studio and design
assignment, multi-elements and limited scale projects.
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AE1212 Architecture Design 2B (3,5 ,2)

(Yc°“~) (Q-Y)éJW‘M\\Y\Y&

Developing design skills and ability to deal with
complex form generation processes and design
assignments, covering various levels of form
generation, including: context, site, solids and voids
manipulation,  spaces,  structure, architectural
expression and character; to develop analytical and
synthesising abilities and communication skills, It
emphasises the importance of the setting;
environmental and socio -cultural factors in the design
process, introduction and experimentation with current
trends and conceptions through studio and design
assignment, multi-elements and limited scale projects.
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AE1221 Building Construction3 (2,4,0)

(et Y)(I-Y) gl VYY) g

Working drawings preparation (plans, sections,
elevations, details, finishes, wood, and metal works),
execution stages (site works, foundations, skeleton,
scaffoldings, quality  control).  Contemporary
construction techniques/methods, architectural/building
works (partitions, curtain walls, panels), finishing
materials (matmarx, bricks, timber, metals, plastics,
and synthetics), finishes (plaster, cladding, suspended
ceilings, etc.) expansion and settlement joints,
admixtures, thermal and damp proofing.
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AE1222 Working Drawings & Const.Methods (1)
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Preparation and specifications of building elements,
integrated drawings (plans, sections, elevations),
dimensioning and levels, architectural and construction
details, fenestrations (doors and windows), partitions,
fixed furniture, finishing schedules, proofing materials,
claddings (internal and external), weekly assignments.
Preparation of complete working drawings and design
for a given (preliminary design) project, including
plans, sections, elevations, details, openings,
fenestrations, partitions, fixed furniture.
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AE1231 History&Theory of Architecture 2A
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Early Christian Architecture — Byzantine Architecture -
Romanesque Architecture — Gothic Architecture
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AE1232 History&Theory of Architecture 2B
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Designing Community Facilities — educational,
cultural, health, Recreational, commercial,
administrative and touristic buildings
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AE 1271 Reinforced Concrete and Foundations 1

(+ ¢¥ Y)Y clulud) g Aol Alu A1) Y YV 2

Fundamentals of reinforced concrete structures -
Analysis and design of sections subjected to bending -
Loads and load distribution - Reinforcement details of
beams - Solid slabs - Columns - stairs - Statically
determinate frames - Ribbed and hollow block slabs -
Panelled Beam slabs - Flats slabs - Connections of
precast concrete structural elements.
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AE1272 Reinforced Concrete and Foundations 2
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To study soil characteristics and mechanics, and the
selection and design of foundations. Soil properties -
Soil classification - Soil compaction - Stresses in soil
- Soil compressibility - Theory of consolidation -
Lateral earth pressure - Design of shallow foundations
- Pile foundations - Retaining walls - Site
investigations and selection of suitable foundations.
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AE 1216 Technical Installations

(v o€ oY) A alas a3l VYV,

Electrical installations, artificial lightening, light
and vision, artificial lighting sources and design,
acoustic design (building and spaces), air
conditioning, water supply and sewerage,
drainage, solid waste disposal, fire fighting and
alarm, new directions

- sl ). Leliall selall s Al <) L )
'Sc\_ﬁa:}” (‘.\:\.A.AAS - 4\:\5\_\.;43\ el JJL.A.A ( :\_Jj‘)l\}
Jlasl cile) il 5 el 5 pall araaill . dpeliall
O paldill 5 oanall i joall 5 sloally Aasil) ol
Y Gy yal) da glie Jlaef . Sl cilaladl)
) suaall cilalasy) -

AE1251 Environmental Control (2, 3, 0)
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Definition of the environment and elements, climate
and levels, man shelter and climate heat transfer. :
Defining the environment & its components - Climate
and levels - Man, shelter and climate - Heat transfer
(man and environment) - Thermal comfort (standards,
indicators and indices) - Climatic classification -
Egypt's environment - Climatic control and the design
process - Thermal performance of buildings and
architectural features - Energy conscious design -
Natural ventilation & air flow in and around buildings
-Natural lighting & energy
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AE1202 Human Studies in Architecture (2,0,2)

(Y ov o) Al Ay laradl bl VY L Y £

A look at architecture within the framework of human
sciences. The history of human sciences in architecture
- Human theories and society formation -
Environment relationship - Perception, behaviour and
culture - Behaviour and the built environment -
Human needs in relation to social concepts -
Humanities in contemporary architecture - Sampling,
data gathering and social research tools - Applied
behavioural research
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AE1283 Computer application1 (2,1, 2)

(Y ) V) ) ualal) clighs VYAY ¢

Introduction to design using computer drafting
techniques- 2d computer techniques — 3D computer
techniques- virtual reality techniques- Simulations-
Decision and evaluation techniques.
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AE1311 Architectural Design 3A (3,5, 2)

(Yeoer) (=) gutea) praaill V¥V Ve

The program aims at developing design skills and
ability to deal with complex form generation processes
and design assignments, covering various levels of
form generation, including: context, site, solids and
voids manipulation, spaces, structure, architectural
expression and character; to develop analytical and
synthesising abilities and communication skills, It
emphasises the importance of the setting;
environmental and socio -cultural factors in the design
process, introduction and experimentation with current
trends and conceptions through studio and design
assignment, multi-elements and limited scale projects.
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AE1312 Architectural Design 3B (3,5, 2)

(Yoo ¥ (@-Y) gieral praail) V¥ Yo

The program complements and continues the aims of
Architectural design (4) in developing design skills
and ability to deal with complex form generation
processes and design assignments, covering various
levels of form generation, including: context, site,
solids and wvoids manipulation, spaces, structure,
architectural expression and character; to develop
analytical and synthesising abilities and communication
skills, It emphasises the importance of the setting;
environmental and socio -cultural factors in the design
process, introduction and experimentation with current
trends and conceptions through studio and design
assignment, multi-elements and limited scale projects.
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AE 1321 Working Design 1A (2,4 ,2)

(Yot ¥) (-)) LAdill Clagaaill V¥ YV e

Preparation and specifications of building elements,
integrated drawings (plans, sections, elevations),
dimensioning and levels, architectural and construction
details, fenestrations (doors and windows), partitions,
fixed furniture, finishing schedules, proofing materials,
claddings (internal and external), weekly assignments.
Preparation of complete working drawings and design
for a given (preliminary design) project, including
plans, sections, elevations, details, openings,
fenestrations, partitions, fixed furniture
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AE1322Working Design 1B (2, 4, 2)

(Yot oY) (@) 4ldil claeail) \YYYE

Preparation of integrated execution documents for
projects, preparation of working drawings of a pre-
designed project, including wide spans, general
conditions and specifications, quantity surveying,
analysis of bids, cost analysis, shop and as built
drawings.
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AE1331 History&Theory of Architecture 3A
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Islamic Architecture in Egypt: Umayed period —
Tulunid period — Fatimid period — Ayubid period —
Mamluk Period - Ottoman Period — Muhammed Ali
Period
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AE1332 History&Theory of Architecture 3B
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Romantic architecture and directions — the gap
between architecture and construction — the move
towards eclecticism — crossing the gap in USA and
Europe

HanieS e il ol b A el ALY Al o
O b sadll L A uiila sl cilalai¥l - 5 yalaall 5 jlaall
ol g - Al gl shaill § AaLAY) 5 jleal

¢S el 5 L

AE 1361 Town Planning (I) (2,4,0)

(~‘icY) (\)ON\M\‘“‘\&

The concept of a regional , comprehensive and
incremental planning - Principles of Land use
distribution - Environmental considerations - The
central business district - Community facilities -
Industrial areas - Circulation network - Urban
planning problems in Egypt - Planning surveys -
Approaches and concepts for creating alternative
plans.
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AE1342 Urban Design(1) (2,4,0)

(FcEcY) ) el aaail) VY EYE

Introduction to urban design, housing and related
fields; relevance of contextual design; history and
development of urban form and housing; an
introduction to site planning and design principles,
elements, processes and products; examples and
application, local and international, limited
assignments.
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AE1381 Computer Application 2 (2,0,0)

(+ Y Y)Y qulall cligds VFAY g

Developing Ideas with Computers; The course goal is
to facilitate the development of analytical, critical and
integrative thinking-To help students to initiation,
planning, execution and presentation of design
computing projects or research thesis- To encourage
the students to examine, discuss, question and debate
issues of computing and information technology in
design -To envision better design tools for the future.
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AE 1302 Technical Report (2,0,0)

Al AN VY e

Each student prepares a report about a selected topic
of civil engineering. The report is submited and
discussed at the end of the term.
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AE 1303 Peronals Skills (2,0,0)

Laddicl lga VYT

Communication - Critical thinking and Problem
Solving - Leadership - Negotiation - Self Directed
Learning.
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AE 1324 Building Technology
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Introduction,  structure  concepts and  theory,
construction and structures, historic development,
building technology: principles, material technology,
construction execution, methods, traditional and
mechanical, prefabrication, new execution systems
selection determinants.
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AE 1364 Site Planning and Landscape Architecture
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The unit covers the two closely related disciplines: site
planning and landscape design, reviews: objectives,
principles, conceptions, approaches and outputs; site
selection and evaluation, site organisation, recording of
natural and man-made settings; landscape evaluation,
cost and economic considerations, applications and
case studies, landscape details and construction;
seminars;  limited research  assignments and
applications.

elsall ppanai Sllee 5 Ase () ) p8al) (2 pn
O s Gl Y1 i ¢ mal Y1 i g 5l
Jia) s Ledla saa s lolead) sdgd daladl s anlidl
Lpmplall ) Jai llee g 281 sall JS5 5 a0l
W jualic 5 il V15 jlac 5 (Gl s aranal ¢ Baudall 5
o8 sl ety Jlal i ey ¢ Lgtboalaa
el 8l Lgitilai g Slaall a1 (Bt 3 lac
pranali iy Lo o 5 il jlasall 5 (3 pall 5 A0 jend)
Cuobaig Adla Bl jo el g a8l gall (G2t

8 533as il

AE1352 Introduction to Environmental Studies
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Site environmental analysis, ecological systems,
environmental design and planning principles,
environmental design principles and criteria sustainable
design, current research issues and topics in
environmental architecture.
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AE 1382 Computer Application 3
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Developing Ideas with Computers; The course goal is
to facilitate the development of analytical, critical and
integrative thinking-To help students to initiation,
planning, execution and presentation of design
computing projects or research thesis- To encourage the
students to examine, discuss, question and debate issues
of computing and information technology in design -To
envision better design tools for the future.
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AE 1411Architecture Design (4) (3,5,2) (Yeoe?) (£) giarall araaill) €9 Vg

In-depth studies in Interior Design elements - Emphasis
on design drawings and detailing — Materials selection
and specifications — Technical Systems (lighting, air-
conditioning, plumbing and sanitary aspects,...)-
Furniture design and textile —Components of Aesthetic
quality in interior spaces — Design applications.
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AE1421 Working Dr.&Const.Methods (2) (2,4 ,2)

(Yete¥) (¥)Lodi claaail) V€YY ¢

Preparation of integrated execution documents for
projects, preparation of working drawings of a pre-
designed project, including wide spans, general
conditions and specifications, quantity surveying,
analysis of bids, cost analysis, shop and as built
drawings.
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C 1400 Field Training (0,0,2

(\'c~c~)

The student should carry out field training in one of
architectural projects for a period of six weeks during the
summer vacation. A report should be submitted and
discussed at the end of summer vacation.
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AE1402 profession practice
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Professional practice, designer and supervisors
responsibilities, quality and quality control, contractor
and owner responsibilities, actors relations and roles.
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AE 1500 Graduation Project (1,3,0) (4,10,2)
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New architectural dimensions — new philosophy of
approaching the problem — outcome of the new marriage
between fields — living architecture — memes presentation
and representation of the shape of time.

An integrated design project to combine the collective
outputs of the previous architectural, technical,
environmental, urban design and planning studies, during
the architecture programme.
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AE1461 Town Planning (2) 2,4,0)
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Development, planning & urban settlements - structure
plan and general plans - The process of planning -
regional framework - physical, economic, demographic
& social studies - Urban upgrade - legal framework -
Planning constraints, potentials & determinants - Goals
and objectives - planning alternatives - evaluation &
selection - implementation and monitoring - Existing
settlement studies - sectoral studies - Community
development (theoritical & practical) - Urban planning
project in an existing or a new town.
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AE1441 Urban Design2 (2,4,0)
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Urban design: scope, objectives, output, major schools
and trends, urban tissue, visual perception, townscape,
urban form, analysis and design of urban spaces and
paths, images and mental maps, community
development: socio - economic aspects, legislation and
development control, case studies- The urban design
project, covers: development, upgrading, conservation
and community design of an existing and a new area.
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AE1413 Principals Interior design
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In-depth studies in Interior Design elements -
Emphasis on design drawings and detailing —
Materials selection and specifications — Technical
Systems (lighting, air-conditioning, plumbing and
sanitary aspects,...)- Furniture design and textile —
Components of Aesthetic quality in interior spaces —
Design applications.
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AE 1465 Computer Aided Analysis (Information
Systems) (1)
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The course is designed to introduce the student to
the rapidly expanding field of Geographic
Information Systems (GIS)- theory and application -
spatial problems and digital solutions- geography,
information and systems- Database and project
design — GIS as decision making tool — planning
alternatives.
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AE 1451 Computer Aided Environmental Design
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Computer Aided Environmental Design and
planning - environmental design software -
environmental systems simulation and evaluation:
acoustic, thermal, lighting, air-flow and integrated
systems.
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AE 1562 Computer Aided Analysis (Information
Systems) (2)
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The course is designed to introduce the student to
advanced techniques Geographic Information Systems
(GIS)- Time and GIS- Time map , digital data analysis
and remote sensing- Data base and meta data
clearinghouse- surface simulation and 3D modeling-
GIS and heritage documentation.
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AE 1512 Architectural Criticism
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The course goal is to introduce the theory of
architectural criticism- its different approaches and
critics- methods of documentations, evolutions and
presentation of critical works- applications on case
studies.
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AE 1514 Interior Design
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Concepts and principles of Interior Design- Design
Approaches and Styles — Interior Design elements —
Factors influencing interior design decisions
(Perception, colors, aesthetic aspects, human and
functional  needs, technical requirements) -
Presentations methods and techniques — Design
applications.
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AE1516 Aesthetics and Form Generation
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The course goal is to introduce the basics and traditions
Ethics and image perception in today architectural and
urban design- to develop the form generation and space
design skills- to study the relationship between
historical and today architectural and urban outcomes.
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AE 1552 Environmental Assessment & Rating
Tools in Building
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Importance of assessing the environmental Impact of
buildings — Concept & definitions of int” — Regional —
Local Assessment building tools — analytical studies of
most used Environmental assessment & rating tools:
"LEED": "BREEAM", "CASBEE", "Green Star",
Green Pyramid - Comparative Analysis among
assessment tools — Field of usage — Ratting &
Measurements system for each tool — Levels of
Evaluation for each tool — Advantages & Dis-
advantages of each assessment tool..
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AE1532 Architecture of Islamic Societies
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The course goal is to study the regional Islamic
Architecture in depth- and it introduces the characters
and elements of Islamic Architecture in lrag, Iran,
India, North Africa, Spain, Yemen, and South —East
Asia.
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AE1522 Project management
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Project management methods — management principles
— implementation policies, programmes and schedules
— CPM - site management ( time , labour, equipment) —
Cash flow — practice principles — owner, architect
(designer — supervisor) and contractor: roles and
responsibiities — quality control means and criteria —
interdisciplinary relations and roles.
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AE1524 Quantities & Specifications
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Introduction to the writing of specifications documents
presented with working drawings as part of the
contract documents-General and special conditions of
the job-Defining the scope of work and detailed
descriptions of items and materials-Quantity Surveying
(rules and methods) -Check listing of the finished work
and detecting faulty items.
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