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Courses Contents for the Mechanical Engineering Department

M 1002 Technology & Society (2 -0-1))

(+ =+ = V) aaally LinsliSil V¥

Introduction - history of technology - understunding
technology and its challenges (definition, use, ongin,
work, change, costs and  benefits, evaluation) -
technology, globalization and social development -
sociological  foctors  and  effects  (values, ethics,
lifestyle, institutions and groups, international) - case
study - technology and engineegring profession (ethics,
problems, practice, future environment).

- _m

ki) — lpglea, LadaGl b — Ladtll Al —
— (sl v alSly RIS o el o Jad 6 a4 plasad)
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M 1061 Eng. Drawing(a ) ( + —0-3)
M 1062 Eng. Drawing (b) (0-0-3)

(Fmem o ) (1) st gy Vo701
(F= s =t ) () prmiihopony 1 43X

Engineering drawing techniques and  skills

conventional lettering and dimensioning — geometne

constructions theory of wview denivation

orthographic  projection  of  engineering bodies —
from
isometric drawings and vice versa — derivation of views
from given views — sections and denvation of sections
from given views — intersection of bodies and surfaces
— development of surfoces — steel construction —

Pictorial  projection — derivation of views

symbols of electrical circuits.

JESTT =l s g pad) g — il gl b el Sllea

X TRy — gl e satanall BalEY T — il BT — Ayl
e Salany | — SJBN daiall o ) — (g plaial Jilall- g e 3 T) ala)
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M 1071 Production Eng & Workshops ( o)
(2-0-3)
M 1072 Production Eng & Waorkshops (b )
(0—-0-3)

(F=ei=0) [‘}LﬁJJJE!:ﬁH....Lh\.w a

(F=r =) () chus gl Ausia V. VY

Production Engineering: { 2 lecture hours in ¥ 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 matallurgy,
plastic processing, metal forming processes, joining
processes, metal removal processes ),

Workshop: ( 4 workshop practice howrs in 19 & 2™
semesters ) Basic bench work (deseniption, application
and exercises on casting, forming, welding, fitting, sheet
metal working, wood working, measurements) — Basic
machine tools (deseription, applications, simple
exercises on turning, drilling, shaping, milling, and
grinding).
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Courses Contents for the Mechanical Engineering Department

M 1111 Fluid Mechanics(a) (3-1-1)

(V=v=r) (1) adlpad) Kl V1YY &

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 Nuid Nows (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),

¢ DlaaBll adlddl AL ¢ Aag il o Gl AESH) wShall ailaa
dmiaiall ) Aa Sl gl S — (k] Bl pedll i
bl gl el ¢ dekeall Jlacd el Aloleddt o Rl s
sl e Pl e A2l daazall 3 0 Cilpaglall ¢ dniall
(Cnali€ — (Alally 5 puinall aliatl) il = gilall o dgianally &yl
(a1 D0 iy ealal = aliiie = Fiia) Gl glpl = atlpl
) adlpall el Ll ol = (glhals, Aoy Alles —

(A Altlan o A5 pad) AaeS Alitae o Ayl sl

M 1112 Fluid Mechanies(b) (3-1-1)

(V=1 =7 ) () ) 838 111 Y 5

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). tvpes of losses in
pipe flow. Applying the energy equation for pipe line
networks. Boundary layer theory (types of boundary
layers, laminar and trbulent flow over flat plate),

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

Sl ALY Alilea — alieksy Eed) byl Al dlile.
Sl — Al aal Sl s ol el = sl Rl
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M 1151 Theory of Machines(a) (3—-1-1)

(A=Vv=7) (l)aNidEre,

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

Kinematics of
mechanisms (displacement, veloeity and acceleration
of

Instantancous center of rotabbon —

analysis) - Computer applications in kinematics
mechanisms

— el lal! Kulio — b€ S el — ol
3 vhepedl daanll dnhs = V) Al g plal = 3l 21,3
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M 1152 Theory of Machines(b) (3—-1-1)

(V=1 =7 ) () i Al vrev

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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Courses Contents for the Mechanical Engineering Department

M 1161 Mechanics of Materials (3—-1-1)

(Y= =7 ) dlpall S5 Y100 5

Introduction — Equilibrium of deformable bodies —
Normal shear and bending moment diagrams — Stress
and types — Average normal and shear stresses — Strain
— Stress-strain  dingrams — Behavior of ductile and
brittle metals — Hooke’s law, Stroin 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),

Gl auip Silbate = sl AR WV Sl - Lok
= aclgly eVl chips - sladil uiey sallly Aisel
— el Rargall el Cildenly Taygeadl ikgal]
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— Al RN — el el = Lty — el

atiall = = Al = Laall — wfl ) ddbal) slpall ol

M 1162 Materials Technology (3-1-1)

(V=1 =7 ) alaadl dixia Laglsi€3 V10T &

Introduction 1o engineering materials  (Sources,
Selection) — Structure and structural defects of metals —
Phase transformation of metals = Theory of alloving
and constitutional  diagrams — Plastic  deformation
machine of metals — Strengthenmg mechamsms — Heat
rreatment of metals and alloys — Deterioration of
metallic materials — selection of alloys — Non-metallic
muaterials,

Otlaall g o[ ARYD ) tlead) sled) A b Gasia
Cigiaiay y Sl Aph ¢ Colaall bl ss o e
5 odlaall Auhall dalfladl costeall  calll SN i)
Alpadl elbiled) lial) poleddl aSal el LDl

Lanseall e daugll

M 1163 Mechanical Engineering Applications
(a) (--0-1)

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

(V== {i;i,.s_.:.ts_..-.....u“_ A Slidl VVr
(Y_ v v ) () Asilen Ausain Skl V114 5

Testing & Measurement Recording, Technique of

loboratory  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. ...etv) — Working drawings
(Fits, tolerances and surface finish notations.

— Aglaad) il ety 330l = Lty Cjladll s
dapl — Cilgate 4 =) JAs - Jylaa 4 moll JAS
L |_.;|.:__:ﬂ.i:|.r||

Sllee el oaalld Al rdalel Al bl ounal
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Courses Contents for the Mechanical Engineering Department

M 1171 Principles of Manufacturing &
Workshop(a) (2-0-3)

M 1172 Principles of Manufacturing &
Workshop (b ) (2-0-3)

(3= =2) (1) Ghgs piealll claslad VIV
(3= =2) (o) Cluss ptiealll clsdad VAVY

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 tols —Methods of wols and work
piece fixation — cutting parameters — machining tme —
Rate of metal removal and power consumed in cutting
process (turming, 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.

voilsladl o aladd) aay ) ekl wle Al Dl
abaadl Gl jeal o adaaily gl iluld ooidalg Yl
Sildes — SUELA e (La Sl Slulld — (0 GAluadl e
[ Zelaall s el o LlSH ) ¢ ABLAY ) Al Jaiall
-C'L'HI'-!"‘IP _E'thwl:;]:igﬁ;lah-t_hﬂi:t:ﬂy-
Sildas & ASLALN iadlly Gdadd) A e — Sl G
o Eta e Gdas o i RiC L ol o dbla ) adll
Vol yocaall y gl kel Lyl o
JEmll — S Lagly = (el gl o Ciglas)
¢ogandl  AlEall ) &) Sillee = 3l ey pall e
plad i Ladipll ¢ Jaagll ) Jeagll Lagdefs — [ gl o 38l
(Gealll ¢ alalll o 35yl

— elia¥l simis adill aseailly paiadll Je Sdapiiz (2540
cigladll SliSla Lot Loy (lonll oSl LS Alaasl|

Sl

M 1221 Thermodynamics (a) (3-1-1)

(V= =7) (1) as kals YY)y ,

Defimittons  and  basic  concepts  (thermodynamic
systems, properties and state, process and cycles) —
Properties of pure substances (pure substance, phase
change process, propertics dingram and tables, ideal
egas) — Work and Heat - First law of thermodynamics
(closed system, unsteady and steady flow  open
syvstems,  applications) - Second  law of
thermodynamics (Heat engines and refrigerators,
reversible and irreversible process, Carnot cyele) —
Entropy (Clausis inequality, entropy, increase of
entropy principles, entropy change of pure substances,
solids and liguids, entropy changes of ideal gases,
adiabatic efficiency of process).

dalall Ay abyi Angliall (Kialet A glana) culisjasy (gl
ebal Al saldl) Wl salall | eales — [Sdeally Silelmll
Jadll — (el G, Al Slbisiey Jgaa ekl s
faliiall Jo¥1 o pldll) Apld! Sealicall Jp1 Gl — 5)badly
Laghatall 1 oaldll Apladl el S8 el Azl
Sl — (A ol ik iie jally il da yudal)
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3 Jlpally dloall sfgally T Sgall g m¥) g3 g S
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Courses Contents for the Mechanical Engineering Department

M 1222 Thermodynamics (b ) (3-1-1)

(V== () Aba lSalia v YYY o

Gas power cveles (air stondard assumptions; Otto
and Diesel cycles; Striling and Ericsson cycles;
Brayton eycle; Brayton cycle with intercooling,
reheating and regeneration; ideal jet prolusion cycle;
second law analysis of gas power eycles)- 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), Adr fuel ratio, Heat of combustion,,

(striling -Ericsson —Dual= Diesel —O) 4484l =2
A e — Al Ll ey 1 Gl brayton 33
— 4ldl Rankine 535 "_p.ﬁll Fale) — cehall galel —3 0L
Altiaadlanall cilygs Addal) clypall = 2l sale) — sl sale)
Bl s plaas ]y o nall Silyes —elpgdl plaas iy apall Sl -
Sl Al alyall i — A0 Sl Ll s — jLas)
i = Al ety Ateaald) el s Al
e — aliladly el bl — S Sllsa iha da
—abmay clealid - el CiG A b~ all Dyl
—abmY sl sl —Glna Sillee | 8 eleglly 2040 4

Ayl ila cla

M 1251 Measurement Devices (3 —-1-2)

(T—\—f]wmmiitn\f

Intreduction — operating principles of sensors and
transducers — general considerations for selection and
evialuation of measurement cquipments = 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 —  mtroduction o signal
conditioning and data processing — Oplo-electronics.

Dead Lalially LEARN| atladll — Ll seal L
— bl laal) el — Gl el ladl el] — bl
S Jree bl — adlpal) eaie SLlE = el dn e S0LLS
Sl apally Aeally el Sluld = sleallly sgall Cduls -
Aallaay pasd Shenl (5 Aadhe — o piially poagall Ll Tl —

o il gl

M 1261 Mechanics and Testing of Materials
(2-1-1)

(V=1 =¥ ) dlgall Jladly LSS Y YTY 4

Introduction — Stress  transformation —  Strain
transformation — Strain gages - Material property
relationships — Theories of tailure — Design of beams
and shafts = Deflection of beams and shafis -
Statically indeterminnte beams and shafls — Buckling
of columns — Encrgy methods — Non=destructive tests
of materials ( Hardness, Photo elasticity, X-ray,
Acoustics, and Stain gages ) — Failure of materials
due to creep and Fatigue.

— Sk eslia — VLY el — Sligall el — ks
sl et = gl Sk = lpatlaa il S
Jall Al il saely Gl dadles = [l 2l
Sgall adplaa) — Al vl Jall — saael) cassy — LSak
lbgeally Sally sl Ay, 20al) Adi el 5kl

Iy Gl A Al gl = Jlait anlia

M 1262 Design of Machine Elements
(3—1-5)

(0 =+ = F ) Slsl ehial prass 1YY

Aspects and fundamentals of the design process -
Muterials 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 — shatts and axles — key
connections — couplings — clutches and brakes —
springs

L) el sl — G el L)y eale
Al gl = THEH Sl gl il — O sl
g Al i sreel = AGall JHUC S TR cayl) —
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Courses Contents for the Mechanical Engincering Department

M 1263 Computer-Aided Drafting ( a )
(0=2~10)

(v =¥ = ) (1 )maladl aelaas aus)ll VY1Y 5

Introduction to computer aided drafting, history,
advantages and limitations — overview of menus and
toolbars — entitics creation — creating simple 2D
drawings — modifying objects — hatching and Panerns
— Adding dimensions — Layer control — creating
surfaces and solids — solid editing — solid features —
layout and plotting.

pilydll Alas — 0my Ooljias, Fglh Graladl Bae oy pugl] Aaska
Cllagae Jae = ALY JICEV Al = oyl Ads i,

~ e pny— B Jaail] — JIYI bl — g
Aa | A VY ol g ey — Siliilally S

M 1264 Computer-Aided Drafting (b))
(0-2-0)

{- - - } {H}h,ﬁwui i.’ﬁLul:l,ln.u_;H VYA E a

Cienerating  working  drwings - Using  standard
libraries — Solid modeling of parts — Combining parts

— Cienerating properties — Meshing and exporting data

bl adg 8 Gl alia¥) alaaial — dlesall il als
Al = Silage ] palladldl 2dg — &Y Aiand = Al
daalodl el AN

M 1271 Manufacturing Technology( a )
(2—-1-1)

(V=0 =¥ ) (1) aiead) Lnglgi€i VYV 4

Metal  Casting  Technology:  Introduction
solidification  process —  hgud  metals  —primaory
(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
muanufacturing jomng  technology . (fasteming,
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,

APl fiteall — tpendll dolae — dasha t el A8l Laa gl 4355
plil — WAl coledl # b = Sty soladdl — 30541 A8LL -
Vsl 4 el s il e ) el A RS — SlS el
) A1 A8kl Slibee — ( mnilly gl ¢ AT G 2pand
) A€l adall A8 .
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Courses Contents for the Mechanical Engineering Department

M 1272 Manufacturing Technology (b )
(2-1-1)

(Y=Y =7 ) () atiecil| LaplyiSS VYVY o

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
muchine tools}l= power and mofion transmission in
machine  tools machine tools atiachments
introduction to jigs and fixtures.

Metal welding technology: classification of welding
operations for ferrous metils — thermal welding -
Oxy-acy welding — are welding v resistance

 pls! ¢ T e ) ) 2 el ol b
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M 1281 Mechanical Systems Maintenance ( a )
(0 —=1-2)

(V= v =+ ) (1) e ol i 1 1Y

Philosophy of muaintenance — types of maintenance
operations = maintenance planning — failure Analysis
and troubleshooting — tribology — preventive and
corrective maintenance — fault Diagnosis — computer-
mded  mmntenance machine  mauntmming
applications (workshop machinery, vehicles, engines,
pumps, A/C and refrigemation machings).

Aol Jadastl] —ilaall (33la #g8l —
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M 1282 Mechanical Systems Maintenance ( b )
(0-0-4)

(¢ =+ =+ ) (LKl al25 Lilua YYAY &

Dingnosis 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 shafi
alignment improves; pump rebability, increases seal
life, increases bearing life. Bearing lubrication,
bearing  monitoring  techniques, alignment  and
balancing, prematute bearing loss due to excessive
force, lubrication failure due to heat and moisture,
spectrographic analysis for lubricant failure dingnosis.
Troubleshooting, couphing strain and shaft deflection
symptoms of mis-nlignment, 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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Courses Contents for the Mechanical Engineering Department

M 1283 Industrial Safety (2-0-0)

(v =+ =Y ) olagul VYAY ,

Intraduction - Principles of Industrial safety — Risk
sources safety requirements ( Gases, Dust and Fire} -
Oceupational  diseases and occupational health —
Safety  regulations  for  indusmial  facilities -
Prevention and control of industrial risks , accidents
and fire — Safety procedures, rescue and evacuation —
Safety improvement — Performance evaluation.

ol oldlngy ladll alan = sliall e Silelld = Lok,

— Auigall daally digall bl = Gy 4agly cliley cilelat)
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M 1284 Psychology in Industry (2 -0 -0)

[1 —r-T}Mhﬁﬁ-ﬂ"TﬁiF

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) — humun
effectiveness (principles for the industrial engineer,
human productivity and work design, wage and
salary administration, job evaluation) — mdustry as
environment

eloimpeiall = (anll puinye Jaskesd | oSadlly e 1 maee)
Gy elyell citus ) Ayl y 3%l — (laliay) 5 cilulal)
Alad — Gy ) galll | s, Siulall) sebaalil — (cusl
asana , s Y1 Aabil | Reeliial T b il ) !

— (Rl s, el 50 5 el Laall

M 1300 Technical Report (00 -0-2)

(Y= =0 ) A8 il V¥ a

The student 1s assigned a practical problem to study
and write a though report covering all its aspects, He
15 expected to do one or all of the following: gather
information, callect data, review literature, analyze or
test in pursue of reliable results and solutions.

B i 33 A Shisly ool Gl A A i
PLTR PR R CU PR SR [ L NN SN TV D N RN
o ddadlly A maball pesd g ol Gl Clageall g

M 1311 Fluid Dynamics (3-2-1)

(V=Y=17) adigall Saaliua A 7YY

Fundamental aspects of compressible flow. Equations
of  steady one-dimensional  compressible  flow
(isentropic flow in stream tube, speed of sound, Mach
waves), Normal shock woves.  One dimensional
isentropic flow in a variable area duct (converging
diverging nozzles). One Dimensional flow with heat
transfer (Raleigh flow). One Dimensional adinbatic
flow with friction (Fanno flow), Oblique shock
waves (reflection and intersection of waves, shock
polar, and pressure deflection diagram). Expansion
wives, Two dimensional compressible flow (velocity
potential equation, linearized solution for subsonic

and supersonic flow, method of characteristics)

eoleatl qlpdl e dles | lelaa®l Gl Al pealud)
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Courses Contents for the Mechanical Engincering Department

M 1321 Heat and Mass Transfer ( a ) (3-2-1)

(V=v=r) (1) sy 5 a JUE) 1YY,

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

Y el = el R Ll — ARl 3bal s e dasia
solal daaglle Sl Sl — Juapll sihall Sy dalal
— kel aladi) ssada feeaglls il S| — asliday aed
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M 1322 Heat and Mass Transfer ( b ) (3-2-1)

(V=Y=¥) () 4laSy 50 JUED) VYYY

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

wpladly atliall plpdl — Jealy slall S ol
andl — dnglall mhatl e Jeall = doplaall Gadall 4 Laally
N e = (el anl Bgaza gl S alaall — 8Nl il B
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(sl 35adly A5 s i)

M 1323 Heat Transfer (3-2-1)

(V=Y =¥ )5la JEmrrrr,

Introduction — Genernl 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.

sibadl Y — s dlls 3hall i Laall sl — dasia
Y daa — el All¥) — sl silal el E
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M 1324 Thermo=Fluid Machines (3—-2-1)

(V=¥ =7) padlgag s 2Nl AFYE S

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

“bio-mnss ..elc. ).
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Courses Contents for the Mechanical Engineering Department

M 1331 Environment & Pollution

(V= =1 ) Aduldly Sigldll VYN A

(2—-1-1)
Introduction, Emission cffects, Type of emission | 3§ — o) sl sigl) ctuldl glel —cbdadl 3 e das
(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,
soumd emussion, sound emission control, emssion
recommendations for industrial engineering.

Gpfll ssh 6 —pladl ol sl S Sl s
Gyl — ibaal il cng€s 3yl —Bilall jaloas — (il
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e tiall cilanal Al Sy

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

(V=7-7) Al Glaayi cyiarry

Fuel- air evele, Actual eyele, 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

Sliay| SlSma b By o il gl o elglly 35330 5
(Aghadl il Bl cipa — gl SiSied) el
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M 1341 Refrigeration & Air Conditioning ( a)

(V=1=7) (1 )elagd) cansSy 2,8 VPN

(3-2-1)

Introduction to  refrigeration and  Refrigeration apall Aggaall 5 A 55 — aall SilaCle p oaal dasie
machines =ldeal and actual Vapour-compression | : _ o o o e
tefrigeration cycle — Refrigerants —  Vapour | =) S0l 2dll Db = 24 ale = Sl Sl

refrigeration eveles  (Single and multi stage) — Gas
refrigeration cycles — Vapour absormption systems —
Thermoelectric refrigeration systems — Introduction to
air conditioning — Basic central air conditioning
system — Psvehrometry and maoist air propertics — air
conditioning processes — Summer and winter air
conditioning cycles.
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Courses Contents for the Mechanical Engineering Department

M 1342 Refrigeration & Air Conditioning ( b )
(3-2-1)

{'ﬁ —T-\':I |'||__|:| ‘W‘@J%‘?ETF

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

..;:la.':i.f-.ll. _'151)..;'.1.“ ...J-‘-il- = 1_1‘,,‘,]'! I..-I:i._ls-_i L_,‘j -:.j_".]MJ .!._._L-hﬂ| ___I].-.:..
= il el Jl Aol ags pl - ual Ghleey
Ay Aalidl sladl SiSE - lpaaead Gby sld g)laa
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— apall e A Sl Gl — Ly saal Py — sl

P PPN NS S BPS SN  JPLE  JPS
M 1351 System Dynamics & Vibrations (Y=Y =) chipayly claghial (Sl YFeY 5
(3-2-1)
Introduction o system  dynamics  coneepts  — | iiia — Amoall Sl daio — cleghidl ol e

Modelling of lumped elements = Dynamic modelling
of physical systems (Mechanical, fluid. thermal and
electrical systems) — Analogy among Mechanicul,
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  jsolation,
vibration measurements) — Response of multi-degree
of freedom system and modes of vibrations.

CAghall ¢ RS0y el ¢ RS ) AdEall Akl Sl gl
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M 1352 Automatic Control (3—-2-1)

(Y=Y =17 ) A Sallitray ,

Introduction (defininons, control terminology, control
system configuration, clussification of control system,
feedback  control  theory) block  diagrum
representation transfer functions — stale space
modeling of continuous systems — solution methods
(Laplace transform and numencal integrations) -
transient response — stability — steady State error —
error indices — system analysis (root loci, frequency
response; bode plot and polar plot) — Nyquist stability
— digital control.

ol ghatall Aabiaall Jabally iy 1 oSanll kel daske
Agdaskaanll N ahaanil il glanall dahed — sl A0 o3
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M 1361 Mechanical Design (3- 2- 1)

(V=¥ =1 ) SuilCie aiaal VPN

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
mtroduce engimeering design procedures.,
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Courses Contents for the Mechanical Engineering Department

M 1363 Computer-Aided Design (CAD)
(3=2-10)

(Y =Y=7) bl asiaaadl 'TIY ,

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 oplimization —
mtroduction to fimite element method — apphication of
FEA to stress analysis — applications of CAD —
Individual projects — The laboratory uses commercial
CAD/CAE software packages for mechanical desizn,

- isl..._".li_n L:.tlluill.ll-h:ljl [ ,l;-=u.-.n]11 E'_LI 1._|._.||_1J| alalaadid n,;li datia
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M 1362 Material Engineering (3—-2-1)

(V=¥ =7) algall 4cia YPUY

Ceramics — composite materials — polymeric materials
— quantitative material selection — materials for low
lemperatare 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  hardeming  and  fracture diffusion
precipitation — martensitic transformation — new
trends in materials technology (Nano-materials),

Al Slpall . Sgallu€ LaN) | Aalgall Slgall . AEED sl
Suisd] dleadl  glaa) | Rasiidl Bledl cla s clagball
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M 1364 Design of Experiments (3-1-2)

(Y= =7 ) bl ehaly pasl Y FOE 5

The theory and practical considerations associated
with contemporary experiméntal 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,
mstrument response and elements of experimental
design. Emphasis  includes computer aided  data
reduction. modeling of a system and report writing.
Application of experimental design w engineering
problem.

Adlaiall pUsa| — Rsupaill colebadl Adaall 5 dsplall Aglall
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M 1371 Metal Cutting Theory (3-2-1)

[1 —T—-T} CHLI..&EL_JE}'IT'\'\ a

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 und machinability —
mechanics  of  grinding,  surface quality  and
dimensional control — Economics of machining,
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Courses Contents for the Mechanical Engineering Department

M 1372 Advanced Machining Processes
(3—-2-1)

(V=¥ =¥ ) dasiia gilal caalladd YFVY

Introduction — processes classification — thermal
nontraditional techmques (EDM, EBM & PAC) -
mechanical processes (UUSM, 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-traditiona]
machining processes.
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M 1382 Industrial Engineering (3-2-1)

(Y=¥—7) declia Adin YFAY &

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

Jpty Ayl = ] ead Gil = sl gy Cen G0k
adaeay dasladd | A Aadia —aagadl bl CaJllY dasia — 2l
e

M 1384 Production Management (2-0-0)

Introduction — decision theory — forecasting -
ageregate  production  planning short  term
scheduling — nventory  planning and  control -
Resource requirement planning systems( Material
requirement plunning{MRP| Capacity requirement
planning[CRP])- product strategy — process strategy
— human resource stralegy — work measurement —
learning curves — maintenance management and
reliability.

—saall il ) Saded — gl — bl Blanl Lpas —Take
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M 1392 Introduction to Mechatronics (3—2 - 1)

(V=¥=7) Cily i) dasia YTFAY 5

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 mechamcal
devices — Sensor technology (Proximity switches,
Photoelectric sensors, Fiber optic sensors), signul
acquisition,  filtering, and conditioning — Device
communications — Sensors and actuators (selection,
installation, and application sirategies).
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Courses Contents for the Mechanical Engineering Department

M 1401 Field Training (0-0-2)

(Y=o=o) lisall il YEY

The student is 1o spend six weeks in summer in an
mmdustrial facility related o his main field ol interest.
During this period he is exposed o typical work
environment. He is expected to hand a techmical report
concerning the benefits he gained during this perind,

Jaay Aialig Taldia J Clicall 3 all) ¥ oSN
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M 1411 Hydraulic and Turbomachines (3-2-1)

(V=¥=7) Sliuyy Ay ST VEVY 5

Introduction — turbomachines (definitions . basic
equations, similarity}— one dimensional fluid flow in
turbomachimery - two  dimensional  cascodes  in
turbomachinery - three dimensional flow — hydraulic
and gas turbines — compressors and pumps design and
aperation .

AL o ateall — nld aaalia ) Al S — Rasie
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M 1413 Hydraulic & Pneumatic Power Systems
(3-2-1)

dilagaiy A8y an 508 Cilaghiia VEVY
(\=¥=¥)

Hydraulic system: Basic and components of hydraulic
system — Hydraulic Pumps  (constant  displacement
pumps, outer and inner vane pumps, outer and inner
gear  pumps, varinble displacement pumps.  pision
pumps, cccentric plate pumps) — Hydraulic Fluids,
Reservoirs, Stramners, Fillers, and Accumulators —
Actuators (Axial and Rotary) — Hydraulic Valves
(Directional Control wvalves, Flow control Valves,
Servo-Valves, Pressure Valves) = Lines, Fittings, and
Seals — Basic Diagrams and Systems —Hydraulic
circunts design — Hydrostatic  transmission  Dynamic
Modelling and simulation.

Preumatic system: Air valves — Pressure measurements
valves — Air pressure regulators — safety valves — Air
drying — Pneumatic circuits design - Pneumatic
transmission.
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Courses Contents for the Mechanical Engineering Department

M 1421 Power Systems Components (3-2-1)

(V=Y-7) Akl 50 Cligga VEYY &

Power plant  arrungement and  components
imtroduction 1o heéat exchangers - steam generators
(fire tube boiler, water tube steam gencrators, water
and steam system, air and flue gas system, hem
balance for the steam generators, thermal design of
steam generators, control of steam generators)- steam
turbine components (turbine cylinder armangements,
rotors of steam trbines, velocity and  pressure
compounded stages, steam turbine seal system,
lubricating ol system, differential exponsion and
thermal  stress) pumps (multistage  pumps,
balancing desk), condensers and feedwater heaters
(direct contact condensers, surfiuce condensers,
feedwater heaters, dearerators) — cooling towers,

= el cishadl daie = LSy i Glhas i
ooalall gaalpe Sl 0 el uales Slis) laddl Silalss
il pal (gl N1 — ljlally elygdl allai ¢ jlaly aled) ol
Colalpe 6 Sall — el il el aceaall o e
el o Jadll cililgdand Citad ) dglaall clisah — ( e
C A S QU A Al il Alage 4 gl
(ghadl clagally oedll sadll 4 Rl Dl Wk
Sl — (ol e ¢ Jaball fisie clidhll) Skl
W o bl il sl cAEC) sludl s,

2yl byl — (gl — sluall Sililas — Aeadacd
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M 1423 Power Stations (3-2-1)

(Y=Y=1) Godll Cllaaa VYT &

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
cconomics of power stations,

BeliS ¢ jlaldl 5;5) Al Silladl — Bl ul 5 b — deska
pe lsally Aaabad] ARl 4 Bppll FME Caad Epke o Byl
¢ Ajlall Ans Al 55) Aujlall adyill Cillaae — (Auladl Cilladll
Sl cilheds ¢ Alal Sl gl el o aliglly et sals
adall Sllas — Waidl alal — A& cllaaddl = (dajlal

Slbaall Gl — 3B Cu3as — AE, gl

M 1431 Combustion Technology (3-2-1)

(V-7=r) Glaay) Laglesi v erY &

Thermul properties of combustnble 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, Name velocity, burming velocity, Hame
stubility, flame structure- premixed Mame- 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

Lt bia elglladdia) Glhay) Sljlal agball | alall
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Courses Contents for the Mechanical Engineering Department

M 1452 Control Applications (3-2-1)

(Y=Y=1) aSadll Gliukd Y0¥

Basie components of process control loops — Sensors
and  actuators -  control  modes (Discrete,
proportional, integral and denvative control) -
Design of process control system and controller
hardware{ hvdraulicpneumntic —  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 -
Programmuble logic controllers with applications —
Microcontroll (lavout,  assembly programming)-
Embedded system design - Case studies,

Silaleall = Colabaall A Sanll Ry Al Sl Al
lal€all ¢l adaiall) Adbad) el blal = S8 el
elaSlad] praaly Sildead) 8 oSaill el preas = (| Lol
~(Ruy N5 el ¢ Asba gl A0 gl Al gl
2l dadasl — Abalii-a Sl Agdnll cAaSladl 4an

~z £hi Jmally Aaliad) bl — B ol — gyl
Al =z B 5 LA e Jpsil Akl Jpadll s

— Ryl SlaSlal) aseead = Anadgll Sall Aadai] B gl
il 2l saadl clalall — Gasjall Akl Sl
e Sl — kel S e — (Al 35k

Al

M 1462 Projects Management (3-2-1)

[\-T-f] Gll.ﬂ-_l_y.li.- i_Ju] VEOY a

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 cosl
trade-offs — Resource allocation — Project control
(time and cost).

Sile g ptadl ubas = Clogpiall Lolhds Cudll) e Aaaka
Gl Ae ejlll G (ADN —ADA) G880 sl
Sl alaaiily gyl |l dadaadl Adee (8 Slidlaia,
Ay pall iy papdall gl Gaj 2y Cuully CPM, gyl
3 = A 525 e pandall a) B sl — Rulee (S
€3y ) b aSadll Bk — dalildl GLASOA b gy k)

=

M 1471 Computer-Aided Manufacturing
(CAM) (3-2-1)

(V=¥=7) cudalls assall iuaill YEVY o

Fundamentals of CAM = Introduction to NC Muchine
Tools — Specifications — Automated manufacturing
Systems (NC, ONC, DNC, AC) = Classification of
NC Machine Systems — Manual part Programming —
Computer-Anded  Part Programiming & post-
processors — trajectory interpolators — fundamentals
of rapid prototyping and automated fabrication —
CAPP — DFA & DFM — Applications programs will
be written and interfaced to the CADVCAM database
— Students purticipate in o manufacturing project
which utilizes CAD/CAM software to design and
manulacture o component using CNC  machiming
equipment,

aSadll LSl e detie — cadall acrall acnal) il
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Courses Contents for the Mechanical Engineering Department

M 1473 Materials Handling (3-2-1)

(Y=7=7) dlgall Alylia YEVY 4

Material  handling  (principles,  equipments,

Robot

and
systems) — Matenial handling systems design — Plant
site selection — Material handling  in Warchousing.-

et il L = Jlall) slyall gl ad; calld
praeai = (Labigdly (Sdyjagde AWl i)l ST (Al
s Ayl ey aead —Ojlaall aeadl i ALl (Bl

(ol = iyl = aadl) Al giaall =200 peand

M 1481 Operations Researches (3-2-1)

(Y=Y-Y) Qllae Sigas VLAY 5

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 wechnique (PERT) — Sensitivity
analysis — Integer programming, branch-and-bound —
Use of LP and [P computer software programs.

JELE — Sl plasilly Sidadll Aauapdl (SLEL o = dudadd)
dukedd = Bl el Jlae = acaddll 8L —(R
Al — dlall daS — Sugu— E_.p.il bl —le g il

apalall malll alassul — daaall

M 1482 Engineering Economy (2-2-0)

(v = ¥ =¥ ) maiglh dla®Y) VEAY

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 — Economie analysis of engineering alternative -
Rate of return — Depreciation — Income taxes.

Jaas — B gl sl — Tl L) — 3 all 3@l
— DY 3l Y A e DY - 5 3250

]
sl

M 1491 Process Control with Applications
(Z2-1-1)

(V==Y lgSlRadaty ilibaad) B WSa3)) 1 €4

Design of (P1, 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 svstems with PLCs and computer data
acquisition systems. Assesses students through st
and project evaluations and the course will be
assessed by graduate feedback.

il Lailna (Al dudma (sl GlElall aass
cadll — 5y el Lalatl] prenat — ALalSaally Ablined] Aimal
aSanll = Lakiall A puall laSlad)) (e 3 pealaall canlall 4

Aaill wplall | o sadieall Radail — bl auaad 3 gumsdl

A gpall SlaSladl Sadll Jia Cile guiagal) — (Cilbaadl &

s e lbana 230 S a8 gl plaaily dgeliall
alaadedy] ol oy Lo WSadlly A Ay Ol ks
aogbiey cblaa) A fe s GO aaliy Jadll 3255 40 Sakl

M 1492 Design of Mechatronics Systems
3-2-1)

(Y=Y=1) Ay Al AaBil) puaal VE4Y &

Conceptual design — Design and component selection

controller hardware,
Control

(drives,  sensors,
communication  system)

and

decisions ond

simulation studies — Design of electronic interfaces and

controllers for mechamcal devices.
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Courses Contents for the Mechanical Engineering Department

M 1500 Project (1,0,7)

{\'.m.1]bﬂ1’4ﬂ1.r

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 mclude
the details of the analysis and design satisfying the
concerned  codes  requirements,  the  computer
applications os well as the experimental work when
necessary, i addition w 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 s capability to apply them
in his future engineering.

Sl i el O ety el e U
i3 DA Lgad€) A il e galually ol Liada
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Eaaipus Adbazall 2, SY| illlte wa 35 o s Al gl
L YRR PLEG I | 4_1"5.'1 raladl Sl Uals LaS iy ptall
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cpsanall] Jlae Y Apssigll il gusll

pazaall ipcall dulgs ma ad Sy £ ptall gul alllal) aad
gaaliin] ol acagd e Ul o ol camay oy sall
i) s DA 4l LIS £ 35

M 1512 Fire Fighting & Water Distribution
Systems (3-2-1)

(V=¥—7) abuall pajgiy Bujadl aii YOV Y 4

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 drainsge system — Ventilation system.

alanid G, ailal) Radl€e s Cidiad — gilall EadlS
iyl alasnals goall Aail€e — aall Gadl€e b clslyy
aanil — goall A€ dals oSl Al aaasid — Al
gl Al plaaiul L auadl dagiie B aalldly 3 sl A5
o Bialy Laghia ol aall Chjeall a5l S, 3
anay o el nlly aSledl Cilaa, e Culllly o BV AU Laay
it —filaadly iadly Bl s 0al AUy catitl i pall alee

Aapgl) gl UacYl aboe wipal

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

(V=7—7) Liggi cllaaa VoYY 4

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

sboall il — llall al3) dygpall Al Cilleadd Zabdal) plg
Sillaaal Aabaall plell clilia ¢ (Glall sapdl — dagaal
Spall lomal— Ayl B cillae jlaal seld — gl A5
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M 1524 Computer Applications in Energy
Systems, (3-2-1)

(V=7v=r) dilhll alid A caclad) ciliadal Vo vE

Introduction — modeling of conduction heat transfer —
Navier-Stokes equations — numerical methods — finite
¢lement 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.
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Courses Contents for the Mechanical Engincering Department

M 1525 Non-Conventional Energy (2-1-1)

(V=V=7) Al & A8k Yove ,

Introduction to renewable energy sources - Solar
energy (solar rodiation 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) — Biomoss encrgy (conversion of
biomass) - Energy generation from agriculiure 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.

Flasyl 3ol ) Aad]) AL — son ) BELLI ihas e Aasie
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M 1534 Automotive Engineering (3-2-1)

(V=7=7) Clamay Slifpn Vo rE 5

Introduction, Automotives calcifications, automotive
body caleifications, Basic of brake system, type and
theory hydroulic power system, steering system, Tires
and  support  systems, vehicles  body  supports,
sUspension and aliments, power tansmutation
systems, filters basics and types, automotive Tuel and
lubrication systems. automotive road performance test
analysig

Cilalid = Lacad Bl SUS ) i — Sl sl ¢ Fuasia
— Aly g it gyl — Ayl Y gl = Jail ol
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M 1541 Industrial Refrigeration (3-2-1)

((V=Y=7F) oluall u,5) Yoih ,

Food Storage and Equipments (Thermal properties ol
foods, cooling and freezing time of foods, commaodity
storage  requirements,  Food  mucrobiology  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
apphications ( lce manufacture ice rinks, refmgeration
m the chemical industries) — Low tempernture
applications  (Cryogenics, Ultralow  température
refrigeration, biomedical applications of cryogenic
refrigeration).
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Courses Contents for the Mechanical Engineering Department

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

(Y=7-7) elpgd) iusS 2 Vo LY

HVACU 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 hent recovery
Systems Air  conditioning  system  comfort
application (Residences, retail facilities, commercial
and public system, hotels, motels and dormitories,
cducational spaces, health care facilines) = Industrial
nir conditioning system (industrial drying system,
ventilation of the industrial environment, Kitchen
ventilution) — Air conditioning systems for clean
spaces

— sl s Wl jlaaly el = eyl RS W i
elagdl kel = cpalls Adalall Sliagdl = Sl sled s
Chef | A alual] adal wead = o2 e elygdl Cis — (98 )
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WGelly Folall Aglanll il ApSldl bl ) Al
Sikinlll eS| Sl Adadent]  aludl el :_,L......ll
cadall] k) doliall el s ol — (Lol Llall ey
i Al — (el A A liall chal] dges Acliall 4

cadaill alalid) 8 olygll

M 1544 Refrigeration & Air Conditioning
Equipment (3-2-1)

(V=7=7) eclogd) chugly a0l Glaaa V046 o

Air handling equipment (duct construction, room air
distribution equipment, fans, evaporative air cooling
equipment, humadifiers, air-cooling and
dehumudifving coils, desiccant dehumidification, air

heating  coils,  wr ¢cleaners  for  particulate
contaminants) — General equipment (compressors,
condensers, evaporators, cooling towers, liguid

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),

Solana el il sledl auisl Sl ) el Alyle Sl
celpgdl cdaady apd Slile elpll Slibge sl sl 28
eadl — (elygll A0 el peis cilile | galoandile Chaatll
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Amaall il —4hall Cilaall — ALY

M 1571 Product Design & Development

(V=V=Y) piadl jughly asasal YoV 5

(2-1-1)

Introduction —  Product plunningl — Identifving Eapiall i) — Jueal Sildbia siiad — el Jadadill — Rasie
customer needs — Project selection — Product L . oy ) B |
specifications - Concept  generation  selection — | — & Al ppaeatl)-—~ il Maas: g iy palall Silkoalys —

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 enginecring — Supply chain design.,
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Courses Contents for the Mechanical Engineering Department

M 1573 Industrial Automation (3-2-1)

(V\=Y-r) Aeliall AdY) VYoVY 4

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

Al = A8 Ak Ll il - Al L Jas
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M 1574 Design of Jigs & Fixtures (3-2-1)

(V=7-7) L] Slielcs puaal YOVE 4

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 jgs and fixtures — Conceptual design of jigs and
fixtures (for drilling, reaming, milling, turning, boring
ete.) — Different types of dies and their purpose — The
steps to design a die — Different types of presses and
Press  accessories Considerations  of design
CConomics.

Y] Ghieludd AN BN — Y] Glielus G dadie
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M 1576 Machine Tool Design (3-2-1)

['I-"I-'I'} MI Q@L-M Tayi 3

General  requirements  of  machine  tools and
performance nomogrums — Standardization of spindle
speeds and teet rutes — Layout ot 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) - Hydrauhie dnves — Vibrations in machine
tools.
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Courses Contents for the Mechanical Enginecering Department

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

(Y=7=7) 3asadl aSgdy aSad VoA 5

Techmgues of sampling and statistical estimation —
Modeling, process quality, control charts, process
capability, acceptance sampling methods, Six Sigma,
and Lean Enterprise — Advanced techmiques 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,

Alaall 33y = Apialll = Slaa¥l il Sl w3k
= ilkall b Byl = leall dalill 5l — aSanll Ll —
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M 1582 Statistical Quality Control (3-2-1)

(V=7=7) sagall B Jlasy) aSadll VOAY &

Definitions — Tally sheet — Measures of central
tendency and measures of dispersion (uses of averages,
medians, modes, standard deviations. ranges) — Discrete
probability  distributions ( Binomaal, 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,

caihe = beall bae il Slaal) CRES) — Zilhiges
Jaailly = Jaus 1 2nally dacs il alaacn) cadally il Aol
Aabinadl Aol clegah — (sadly — gladd Caladily
aisll = (gl gl = Gty peelpl Al
o bl = el Slad) = Jlday) sl — el
= el el alaanil Slaaldl Glg - sl el

Gagell A aSanll e desde = Gl Blagi

M 1584 Advanced Operations Researches
(3-2-1)

(V=T=7) dasiis Sllas Sigay VOAE &

Owverview of the linear programming models-Nonlinear
programming models-types of nonlinear programming
problems- queuing theory- application of gueuing
theory —dvnamic progmmming- 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,

chsta Aol kA Ayl — Adkall daapdl e Aanbe
sl oAbl Aaapdl plely Al Jaull — )
slShadll Al aimeas — slSkaall —Rdlytall 2oz

M 1586 Productivity, motion & time study
(3-2-1)

(V=7=T) ASally gl ey aliay) YoAs &

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 samplhing and predetermimed system —
Wage payment and incentive planning.

Sl — 3 u Al e sl Jalgll da byl
diely 3Gl a3 (B e daall fuad — A5 Al
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M 1596 Robotics (3-2-1)

(Y=1=7) iy dl Y047 ,

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

Ageliall Slipy gl = Syl el = Syl e dacka
— Galally Sl aadl ¢ sl sealall Jald) pa il
il JEHAEN paaly A5 all dadedd jAlaall Sl
malydly alall oljalfl — a€all Adal aniny calS Y1 Aassal
el Sliadal e Ala Dilulys — Sulhaey Gl dalall duy ST

Malisg

M 1592 Hydraulic & Pneumatic Control
(3-2-1)

(Y=¥=7) Alagailly Sulgjugh oaill Vol Y 4

Introduchon o pneumatic and  hydraulic  control
systems — Poeumatic 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 und stability of open- and
closed-loop servo drives — Control charncteristics of
hydraulic and pneumatic components — Control of
speed and pressure — Electro-pneumatic and electro-
hydrmulic systems, electrical controls for flid power
circuits = Proportional and servo control = Fluid logic
control — flwd amplifiers — Fault diagnosis and
maintenance of pneumatic and hydraulic systems,

Rl = lagailly Syl Sadl Adal e ek
pladll Silelaa 3 Llaadl 380 — 50000 ke glly A5, el
Saill dolad Afaluall, Afshad) daiall — et
ASaall iy  Saaluall gl — Ltaly Lalayally 2620, 500
pladll Sl — 51kl Aaladly A grall Jpall DD SIS el 2
= depdly laall B aSanll — Aalegally 380, el Gl 3
g3 oS pSanll — bty SN Ay o ST Aakall
i b il aSasl] = ety il aSanl) = Zaailall 5l
Akl Ay Jlas ) st — 30, pagll Sl — ailed

Al gl A8y gl

M 1593 Mechatronics Embedded Systems
(3-2-1)

(V=T=7) 5 paduall duig ilCeall dalssY todr

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

Aol Sanl) Min = ppalaall Auy Sl Al e ke
Sl o Syl dalil = dajpall Ll e Rasie — §ypaladll
aaeay Aaia — jpadaall Akl mealy dada — il

ypalmall Aalat) gyl — dejeall dalady|

M 1594 Machine Vision and Image
Processing (3-2-1)

(Y=T=7) Cilalaad! 5lSlaay distall 45, Vo4t

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

: gyeall Radlas — icidaadl’ 3lSlasy LLSLN A3y e Aadka
Apdlaall il — Sl galll] o3k — ypiall G — ppeall Sl
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M 1598 Artificial Intelligence (3-2-1)

(v=1-r) lbay slEAl Yoaq A »

Introduction o following  ortificial  imelligence
technique — Artificial Neuml Networks (ANN) -
Genetics Algorithms (GA) — Reinforcement learning
— Fuzzy remforcement learning — Fuzzy logic (FL) &
Fuzzy neural leaming — The use of ANN, FL and GA
in control, estimation, planmng, diagnosis, imaging.
and heuristic search methods — Uncertainty models
and information representation: types of uncertaintics
and uncertainty measures —  Intelligent  control
methodologies,  learming  control,  fuzzy  control,
neurocontrol, newo-fuzzy control — Knowledge-
Based Systems: Rule-based Expert Svstems, Machine
Learning — Advanced Topics: Belief networks,
Supervised  learning  methods, Semantic  Nets,
Evolutionary methods,

Aaall SlSEN = elilagl)  clSal
adadll = el sl - Aedgla gl Sliadl - Aeliball
— malall el adatll — el il — malall el
Salimadly | paalall flaialy e lleal) daedl CISAY Glaas)
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M 1101 Mechunical Engineering Technology
(3—1-0)(Elecrical)

(+=3=7) LSS el Loarigll Lin ol 1S5 Y14y
(ebins)

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

Thermodynamics: Defimtions and basic concepts -
Properties of pure substances (pure substance, phase
chunge process, properties dingrom and tbles, ideal
gas) - First law of thermodynamics (closed system,
open  systems, applications) =  Second
thermodynamics (Heat engines, heat pump air
conditioning und refngerators).

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.

law of

alpall 116 — ol fonlaay adlpadl (pailad sallydll (Sul€.
oeied whaall fload Aalell Aloleadt 4 Adais e Lacall ) A4S
AEY Sl [y eilE, 1_'11...1& ;,‘.:u..,_i.-.....— [zl

Agial) 3aladl) el salall ald — Soliigady [l 33 e 1Sealin
Jadl Gl — (e Gl el Jglas ekl S el
it opldl Al Aadsadl 01 Gell) Aglal 1Sl
Saaliaall 1 ol — (91 o slal il As i) A plalal]
fedall daadly CliSaly lapually A hadl S el Al
el ipbadl Jul — ghadl S (B30 e Aadke 15)la
hall Qi ge dusie — sl sla¥l — sl salal Joa il
Aladl it — ( adly spadl ) Jealls

M 1343 Power Stations (3-2-1)

["I-"I'-‘I"} el Sllasa YYEY a

Introduction - classificaton of power stations —
steamn power stations (Improvement of Rankine cyele
efficiency, main and auxiliary systems) — gas turbine
power stations  (theory, components, applications,
witter injection) — combined cyvele power stations —
cogeneration — hydraulic power stations — diesel
stations — energy storage — cconomics of power
stations,

Beli€ ¢ a3y daslandl Slaal) — d3lall 009 adai— dasia
paebually Aadlit B o gl Gl fad Gpke o el
¢ Aujiall Adn g 5y) Alall adal) Sllaa = (Anladl Sillaadll
Sl all il ¢ Aplall il gl cljal o selilly Jadll sal;
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M 1104 Mechanical Engineering Technology
(Civil) (3-1-10)

(+=v=r) Al i La sl 5SS 0 0t
(2 )

Applications of mechanical engineering in  civil
engineering - Thermodynamics: Deflinitions and basic
concepts — Properties of pure substances (pure
substunce, phase change process, properties diagrum
and tables, 1deal gas) - First law of thermodynamics
(closed system, open systems, applications) — Second
law of thermodynamics (Heat engines, heat pump air
conditiomng and refrigerators),

Heat Transter: 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

vl 3alall) Akl salall s — liigady [sabe 13l 1Saalia
Ja ol = (e el e Jgas el s el
A8 ol Aaleall dagdadl (Y1 ) Aulall iSealuol
I€ualiaall AN 5 glal — (¥ el il o giall iy lal]
(Al daadly Sy lapaally Lglyadl CASpall) Ayl
Sl §hadl Juml = pladt Jim Gik e Aadke e
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Preparatory Year

Audlasy| 4B Al

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

(Y=2=+) (1) cadad) Aapy sl Vo ¥y &

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

el Sladall Chiead wdplall S ddalh daiie
spadl e ) Adeall Clilall Sl S sadmadl 5 Soledsll
dabaall o Sl stleall agilh oS00 0 mllaall B Jalad
B e B L (R
bl 4 a2 gall ciballall s pall |l @Y1 d e Al
plt y Sl 480 — Zalaaa) cudall sheal — (Rl
e i = el pla = Leslal g ) Sl B8
vl mla aial] ) Bl Al = el byl g e
S painga Jie Aagall ile puagall o Slaladdl o bl 6jlal
Lalas caa 3l Slepda g [alaill Silgal ) aSanll dayl
el Sl

WSl 2lE Se Spalhe Ciligdes il

Cpalal) L g il g i)

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

(Y=r=) (o) el ;a_-l-_pr_'n;lhﬁu'l.ui Yoy 4

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 bosic) 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.

3 et Gl i COICEA o b ] cilal gyl
) A Al Al aladsal el cslea) il
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First Year Electrical Engineering

g daale = bl LIS ALt deasil)

dugs Tusia 1) Bl

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

(+=¥=¥) (1) lsall Julady L gl duixigh 44 <1

Circuit Variables - Kirchhoif's Laws - Simple Resistive
Circuits = The Wheatstone Brnidge - 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 - Notural and Step Responses of RLC Circuits -
Sinusoidal Steady-State Analysis - The Phasor - The
Passive Circmt Elements — circuit theorems and Laws in
the Frequency Domain - Sinusoidal Steady-State Power
Calculations Appliance Ratings.

e e
liadly Suell zen Amph A Y AW gl Gpia,
s A = Al pladly Adadl o Ak - Al
— aplll Jdas A Sl ARk = gl 3l B = Lgiey
Alan V1 — Sl Ay Bladl — clladl €
— caldly Aagliall gy Sy Aagladl el Asegahll
ey Sy Ragliall il 3 ghaall duladuly Amadall Aol
Llasal = cilddly ciSally Ragliall ey calally dagliall
sealinll = ol Lhadl = unll yall ilas as 3l
Aladll & phall falydy SR - Gu Sl 5500 dllad padl

eathl L€l | e —  all haaN1 e —gas

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

(Y=9=F) (&) sHpall dubady Loyl Luasigh VYo ¥ &

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
Trunsforms - The Inverse Laplace Trunsform - 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

- Jiladl all = 5@l Cllia = WAl dagil SN el
sl Joadl — Gl sl — Lodaill ssasl Laidll 3220
Al — Sl cllgas — (@lally Jlall cuiy —  Jadl el
Sblgad — Aalally Al gl SBlganll — Aaill dllay 3ylaall
Jbad — § Gl 4 hall g sesliell Jibad — LSl 30
Sl = b Aldode = S dls = S Gl 6 gl
alaaials fhall Jdady $lSlae — Jalad] A4 plall = a4

el 4

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

(P=o =) (1) (V) RaapS Asmtin Clliadd VY o7

Laboratory Personal and equipment safety procedures - Basic
skills: using hand tools - soldering skills - Familiarization
with electronic components (resistors, capacitors, inductors,
Diodes, Transistors, 1Cs, ete - Electrical Drawings and
Diagrams: Schematic diagram - Block diagram - Assembly
diagrnm, PCB  Layout disgram. Prnted circuit board
fabrication methods - Introduction to CAD (in electrical
design OrCad poackoage) - Familinnzation with measuring
instruments and Oscilloscope - Simple practical electronic
projects  using Project Board - Simple Projects using hand
made PCB- Assembly of a complete project .

ke — ity Y1 Sl Sebal — chaddl 30
byl SLE alallly Al el Jleasd) sl
i imge —olile —eldg. —ibaglia) Ay AN
Sllabiay apey = o ALl gl —ohpanis
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E1104 Electrical Engineering Applications
(1)(b) (1-0-3)

(Fmo=d) [ ) (V) A dasinin il VY. 48

Familiarization with Elegtnical Circuit elements (Knife
switches, Fuses, Load swilches, 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.

g i =alae) AdleSll sl seale el
b il adalsl — cladlally = Jasll maliag
Oa Al medliay mll. kel = (gihaldl daall 33l = (52,
Al e aSa3y il — (el Bl miliey -
cllall Al Sl e @l — Aaus ais Gag)
ey — gabdl aeggll ibadd — GBSl plasnl
OlEaall feale SlSpmall Ay Sy — SilSeall L,

s | apd

— Ay

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

(Y=1=%) (1) Adhidl Jbgall V1T

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

— akidl Jhall = Ghiall el —clisll, sbeYl
Jheatiodly Aaalald) Cilpspedll haaii) 5 b — ALl Ll
Sl = HDL 3 ase = Upall Gk, i€ dlujd
Alpe = AV Akl gleall asensly tad — dadyll kit
— Al ALl bl —A8Y) Al ASLd Silaagl
rlalaall —Anaadl Aol gl aealy ldas — Jalladll
ALt aabiadl gty 58000 Loloadll cilsle — At
Alladl i = RAM — ROM — PLA - PAL s
A et 42201

byt ety Rl Lt Sl e s 2 Jena
choay dal Jedg 23 gl Jdadll 3B — L) Ldkaid
o Alasidl Buafiall A daall el ssecas — HDL el
vl alsally cla

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

(Y=1=%) () 4iliadl gigall VVYY O

Memory and Programmable Logic; RAM = ROM - PLA -
PAL and sequential programmable devices - /A and A/D
converters - Register Transfer Level - Notation, RTL in
HDL - Algorithmic State Machine -Binary Multiplier
contral 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 sell~paced laboratory and HDL design and mmalvsis
examples, involving the design of combiational and
clocked sequential vsing programmable devices - Simple
application examples using ROM, ADC and DAC.

RAM — ROM — PLA - dsuaull AL dailaiall iyl 58130
— ADDIA cifiae — Alubisa Raall AE cdpl — PAL
alas L dagle il Aladl Al — RTL Jadl Mol alai
=aal Jgle 5 Slall ceian = S0 Ll b RSl
Sole = e el Aol Akl plel] maeay llas
(RTL, DTL., , CMOS) &l fadl dabid) el
TTL, ECL, MOS

sl chay A&l Jaig Y el iy G Jesa
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oAgeayll AN dll jealindl slasnily Silalially

ROM, ADC, DAC Jaand Uars ciliuls
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E1123 Computer Programming (a)  (1-0-3) (F=e=d) (1) cosladl dpap VYT O
Programming with data structure. Data  types and Ay — Ul gl JAS Ul TS alsiaal daa

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 o searching. sorting and tree  seawrching
algorithms - pointers and references - Recursive algorithms
Laboratory:  Application using appropriale  programming
language such as C++

ayiall — Cilbyieadl — LAl A — daddl Al — il
ilaay A chiladl s — Sl ke alanSll -
afamy A Al g bl gt e cilde — pusasll
el il e Radka iilagall AN L aaal g 58080
s aaladl 5 Shlgall = 2l Cay iyl 5 anpll
- LSl Sl glsd

o el e Aalie Apey Al plais L gaddll ¢ fanll

E1124 Computer Programming (b))  (1-0-3)

l'l'r_.-\} {u,i}l._uh.lliaquﬁ"q'lftﬂ

Object-oriented  design: Elements  of  abject  oriented
programming  (functions, classes, subclasses, objects,

messages, and inheritance)- encapsulation and information
hiding; scparation 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,

il el daadl el el sl sl
g ks — (Sl oy el ccalaal) ccdadall (Jlgall )
Sl ple g madall g S0 g boaill inila el olis)
adlaall COCE Ja EDialaall g

) B gl Ggage Aaay Aad aladnuly Gadatll dilesadl
Bladl ) # ol y +t

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

(Y=1=7) (V) 4agsl lalad@ll 1V &

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-dynumic instruments - Induction.-type
instruments - Current and voltage measurements - De
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,

Jally — Aadlly ] el Al Siladaadt
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Second Year Electrical Engineering

A g davia Al 433N

E1201 Electromagnetic Field Theory (3-2-0)

(v =¥ =) abliigg )l S laall Apkis 170 &

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

CYlaall = EOganlly SldlsYl Ak = Cilgasdl s
= aljlall Al sapkaldl Shlog AELL du Sl ddin
Dilgll el s A LAl s enall Al — spaal) day ity
— Aulalsslly Al fypeall B (lipafle S dlae L2 el

Aprtall Lghlnd Sl = Jlaall Jaila

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

(Y=3=7) (7) Al clubdl VY. v 4

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

Lladl 1 (CRO) dogadl aadl agul g2 clasl o),
— A bl gl = Ll Glatyl sl - A
SO aaly = all ddate DWW ;- pall S
ol et B ) SN ey — i el
g il S e — Amall y degudly Lojhall ol — Sl
sy CYgae = Sl SYsane spaall Y s — Jaaall
oally Baady ) Bl LY s — s3I gl
o lea — Rl sae il e Al Sheal il ~
Heal - tgall il Al ik sheal - Ll sl
el bl Al |l

E1211 Random and Stochastic Processes

(v=Y=1) Aulpdall Clilad dlii VYY) A

(2-2-11)
Probability Theory — Discrete Random 1,.,.r=:|riuh]e:a — | = Al Ayl chEnd — Loyl ks
Continuous  Random  Varjables —  Probability  Density L e e
Functions — Operations on random variables, Moments - it Sl =gl AMUSHFARy = Sliatal A yat
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averages — Functions of Random Processes — Stationary "
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E1205 Maintenance workshop of Electrical
Machines (1-0-3)

(F=e=1) Al AT Al L35 1700 &

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: Electne iron - Water heaters — Mixers -
Blinders - Fans, blowers - Vacuum cleaners - Automatic
washing machines — Refrigerators - Adr conditioners,

L GlSae — Ja gotal ) 30 Gl e il
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E1206 Maintenance workshop of Electronic
Devices (1-0-3)

(F=o=1) dug S8y Bjgal) L dlyy 1Y 0 &

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 circut, 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 hasic
principles of the up to date sets and exchanges). TV sel
(the basic principles of video signal, construction using
the wvideo camern, simple illustration of video
transmission (black/white and color), TV-receiver block
diagram, the basic ¢ircuit of TV, TV- circuit operation,
TV-systems principles, follow up the received signal
starting from antenta o the loud speaker and TV
screen). Circuit design and construction (selected sets
and their schematics must be regularly updated to track
last used technology).
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E1203 Electronic Circuits ( a ) (2-1-2)

(r=3=¥) () Ligmel ggarv.r s

Bipolar junction transistors: static models, small-signal
models, large-signal model, H-parameters, the M-S
contacts, the Schouky diode, the Field-effect transistors,
large signal and small signal models - Metal oxide
semiconductor  Field-Effect transistors (MOSFET) -

Basic transistor amplifier circuits: de and ac analysis for
the CE, CB, CC, C5, 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.
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E1204 Electronic Circuits (b)) (2-1-2)

(t=1-Y) () Ayl glga VY.

The 1C process: the hipolar process, C-MOS process. The
elements of integrated circunts: R, C, L, BIT and MOSFET,
The basic integrated circuit building blocks; active loads,
current sources and sinks, currenmt murrors, voltage and
current  references. Amplifiers: operational amplifiers,
difference amplifiers, comparators, op-ump applications;
linear and non-linear op-amp circuits; analog signal
processing, D/A and A/D converters, switched capacitor
filters.

Alac—d,L3]) il gl Sldee
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E1214 Signals and Systems (2-2-0)

(+=¥=¥) alugalli) vvre &

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 invanant systems; Discrete-time LTI systems;
The convolution sum - Continuous-time LT] systems -
Properties of LTI systems - Causal LTI systems deseribed
by differential and difference equations - Filters described
by differential equations and filters described by difference
equations - The continuous-time Fourier Analysis — Energy
and power spectral densities,

— abid) el Jeatal) paill ) 2 ol il
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£ 1222 Computer Architecture (3-1-1)

(Y=1-7) olalliletivry 4

Revision of basic digital  components,  Dat
representation - Number Systems and Computer Codes
— fixed point and floating point arithmetic. The
objective of the course 15 to mtroduce the internal
grchitecture of a computer (processor). The course
contents include: What 15 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 [SA for example MIPS R3000);
Trunslation of High-Level C Constructs mto 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 langunge using for example the SPIM
simulator, and solving problems in computer
architecture and design using the VHDL hardware
description language. All tools run on departmental
Windows-PC systems.
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E1223 Computer Engineering  Applications
(a) (1-0-3)

(F=e=1) (1) Goirin usla clBads VY Y P S

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 o match  the real  circuit,  testing
connections and circuil quality, simulating the circuit,
drawing the PCB,

Computer Programming with Matlab; Introduction to
Matlab — Matlab Desckiop 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

e Gsghaall Plall ey g alSlan y el G Leaiillli syl
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1224 Compuier Engineering Applications
(b) (1-0-3)

(P=o=1) (o) diaih s Clduka VYYE &

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

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

Matlab GUI: (Three phase interfuce 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) (3-1-2)

[ ¥rd=yr) (V) Aoyl Yrry &

DC machines: Construction - DC windings layout and
brushes position — Commutation - DC generator -
Voliage 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 Jogeing - DC
generator charcteristics — self exeited DCegenerator —

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

diagrams - Equivalent circuits - Transformer losses and
efficiency - Transtormer tests - Inrush current - Auto
transformer - Parallel operation of transtormers - 3-hase
transformer  and  connection  groups Current
transformer - Voltage transformer.

Lib, Basic  experiments of DC  mahines and
transformers
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E1338 Electrical Machines ( 2) (3-1-2)

(Y=4=7) (¥ ) dwsll cyivrra o

Induction machines: Construction- principles of operution —
phusor dingram - Rotor and stator equivalent circuit -
Motor performance using exact and approximate equivalemt
circuit - expressions of power and torque - losses and
efficiency calculations -  Classification of squirrel cage
induction motors - Wound rotor charactenstics - 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 Exciation
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 mowver charactenstics —

Determination of synchronous machine parameters — losses
and efficiency of synchronous machines.

Lap : Basic Experiments of induction and - Synchronous
machines
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F1339 Electrical Power and Machines  (3-2-1)

(Y=2-7) Al oYl sl Vrrs d

An Overview on gencration, transmission and distribution of
electrical  energy-Overhead  short  transmission  lines -
Underground cables - Earthing of electrical equipments,
Transformers =Electric generators and motors - De machines -
Synchronous muachines - Induction motors - Fractional
horsepower motors — Special Machines.
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Third Year — Major: Communications

Computers Engineering

and Slialad) 5 oLyl Ausis Aad - AUEN 234

1303 Design of Electronic Circuits (3-1-2)

aiy.r d
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(Y=1=7)

Amplifiers RF IF Power, LNA and wvideo
oscillators: Tuned and untuned oscillators stability,
VCO, Phase locked loop, Modulators: AM SSH
balanced, FM. PM, Pulse modulators, Digital
modulators, Demodulators: AM, FM and PM
detectors, Transmitter and recewver circuits, Circuit
simulators, Digital, Analog and mixed
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E1314 Communication Systems ( 1) (3-2-1)

(1-1-1‘} (V) clalyl ki Yrie 4

Introduction to annlog and digital communication
systems, The Hilbert transform: complex envelopes
and representation  of  band-pass  signals  and
systems. Amplitude modulation (AM) systems:
madulators and demodulators for AM, DSB-SC,
quadrature-carrier multiplexing, SSB-SC, and V5B
moduluted signals. AM applications- Introduction
to angle modulation systems (FM and PM) and
discussion of narrow-band FM (NBFM) modulated
signils,  Phase-locked loops. FM  applications.
Performance of Analog Modulation in presence of
Noise,

el = ol Ligad — Al g Ablall oLy Ldal L3 A
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[£1324 Data Structures and Algorithms (3-
1-2)

(Y=1-F)  Glauléllly clibad) Jsba 1FYe @

Data structures implementation and performance,
Techniques for designing  algorithms  including
counting, summation, recurrences, and asymplotic
relations; techniques for the design of efficient
algorithms, including greedy methods, divide and
congquer, 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-onented programming languages as C shamp
or Java,
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E1321 Microprocessor Based Systems ( a ) (3-1-2)

(Y=4=7) (1) Ly Sl Ciladlaall Jo 5aadaad) Ladaiyf) AYY Y

Microcomputer Fundamentals: CPU- Memory - 10 -
Basic Architecture of Microprocessor : Instruction
format - Addressing Modes, Soltware: problem
definition — Algorithm — flowcharts - Programming
language levels and translators.  Programming:
arithmetic operations - logic operations - data transfer
— branching - subroutings — looping — Interfacing:
with ROM - with RAM - /O interfaocing - using
interrupts - asynchronous /O - Address decoding -
buffering and delays adjustmenmt - standard bus
structures.  Selected  Architectures of  8-bit
MICTOProcessors - programming examples - support
chips.
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E1312 Microprocessor Based Systems (b ) (3-1-2)
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Typical 16 and 32 bit microprocessors: Architecture -
Instruction Set - Programming - Interfacing w0
Memory and /O - Interface Support Chips (8255 and
8254) - Basie 'O Imerface (solated and memory
mapped) - The Arthmetic Coprocessors.
Microcontrollers: architecture - programming and
interfacing. Microprogramming: Concepts - Micro-
programmed Control Unit - example of micro-
programmable MICTOProcessors such s
AMZ2901/2903 and its family of support logical chips,
Microcomputer  Development  Systems:  Software
development  tools  (editors, linkers, loaders,
interpreters ) - mass stornge 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 tum On
and OFF eight values i 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)
vitlue of a sinusoidal voltage.
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E1327 Computer Organization (3-1- 2)

(Y=¥=7) ulall daiivrry o

The objective of the course 15 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 nput/output organization.

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

A S AR, GpeSll Glen ol apphe aaf A matall (e gl
Lyl 358 ¢ ppaeS lead el sl 8 AU as Saldl S e
Pt TR R DR 1| S WY N USRS I I P PO - PR
laall 338 ymas e Jalal] cilmiapaly Sl Sy a1 Jaylea
gl fmay SlaiBys il AW Jaball SUL asd 1aGe LK)
Endian sl ¢ sl 5 e a8y 58000 gl Julall s(ic e
ol ) desia (Mapping lszy clad) aS0 s sl LA
o Al Sl =hal [ Jlaa) aday bl 38030 Sl Jlas

datapath 2u5y sl = (gshD auliey Jebes Jlall Zasday
BlSlaa Glea alasnily wial VHDL iy sjeatil alaaisd ddlaall
Jeetall Al e el dglhadl e ) agan clgall il 55803
Windows-PC

E1312 Transmission Lines (3-1-2)

(Y=1=7) Jlaldaghi Yy Y &

General transmission lines theory — Infinite line —
Terminated line — Impedance transformation —
Group and Phase velocity = Wave propagation -
Rejection and Standing wave phenomena, Smith
chart — Impedance maiching, waveguides —
microstrip lines.
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E1325 Computer Networks  (3-1- 2)
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Computer network architectures, protocol types (e.g.
TCHIP and OSI), Protocols Layers, network
programmsing.  Transmission  media, encoding
systems, circuit and packet switching, multiple
access arbutration. 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  dentfying
problems,  proposing  alternative  solutions,
implementing prototypes using available network
protocols and evalunting resulis,
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Ly daals = dadl LISY Ll Al

E1326 Information systems  (3-2-1)

(Y=7-7) Slaphaadl pki V7YY 4

Introduction o information theory — The entropy of discrete
memory-less sources — Shannon's 1st theory: the source
coding theory — Prefix and instantancous codes: Huffman
codimg and the Lempel-Ziv algorithm — Discrete memory-
less channels and the binary symmetric channel (BSC) —
Shunnon’s 2nd  theory: the channel coding theory -
Shannon's 3rd theory: the information capacity theorem —
preceded by a discussion o mutual  information  and
differential entropy — Fundamentals of linear block codes:
standard  arrays = Hamming distance - and  syndrome
decoding. Cyclic codes: detailed discussion to Hamming
codes — briel diseussion to BCH, RS, LFSR, and Galoas
codes — and mtroducing the concept of coding gain,
Introduction to — convolutional codes —  the Viterbi
algorithm — and the difference between hard and soft-
deciston decoding.
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Third Year — Major: Biomedical Engineering
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E1301 Acoustics and Ultrasound (3-1-2)

(Y=1=7) Clipall idy Sligall \¥.Y 4

Vibrations and Waves-The Acoustic Wave Equations-
Transmission  Phenomena-Radiation and Reception  of
Acoustic  Waves-Ultrasonic  Transducers - Medical
applications of ultrusound - Surface Acoustics wave Devices
- Modes of signal representation — 2D, 3D and 4D
Ultrasound deveices,

gk — ayah clyd cslas — gy i
Naw = Aggad Clagdl gy IV S
R (350 gl ) il Al (33 gy
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) ey 280,

E1336 Power Electronics (3-1-2)

(Y=1=-7) 580 clagasl Vv &

Power Electronic Devices: Power diodes — Thyristors-:
MOSFETs =IGBTs - GTO. 1= Phase Controlled Converters.
Switched mode power supplies - Single phase and 3-phase
mverters - PWM  mverters- Harmonic  Reduction  and
Electromagnetic compatibility

= gl =Bl Sliage el by JEI SligSa
dagfaddl sagll e = MOSFETs -IGBTs — GTO
Aagll i —  mall Al jias — sl aagd ol
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E1351 Biomedical Electronics  (3-1-2)

(Y=Y =7) bl clag eyl Vrey

Biological instrumentation, low power consuming circuits
especinlly  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) dgadl IKGlSLl YTy &

Biomechanics of the musculoskeletal system: Principles of
strength of materials apphed to the skeletal system -
Biomechanics of structures and tissues of the musculoskeletal
system- Biomechanies 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 Joimt-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)

(T=4=r)  eliaedl) Cillliyy il VroY &

Physiology:  Cuardiovascular  system: cardiac  system,
regulation, hemodynamics - Circulatory  system, cardiac
output  and  contrel - Respiratory  system:  pulmonary
transport, gas exchange, ventilatory mechanics, respiratory
control - Renal system: transport processes, Muid 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)

(Y=1=F) Spaadl Jubadlly Jubadll 3igal YFo g 4

Electrometric methods (e.g. potentiometry, conductometry,
colorography,..et¢ - Chromatography, thin-layer, paper, gas-
ligquid and  ligmd-liquid - Spectroscopy,  colorimetry,
ultraviolet, Infrared, applications in biomedical.
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E1302 Safety in Electrical Environment (1-1-0)

(+=V=1) Angsll Al 3 oLy AYLY &

Electncal huzards: Electnie shock — Electrocution —
Fires — Explosions, Safety Standards for Electrical
Systems: Circuits - Cords — Conductors — Cabinets -
Boxes —Fitlings — Examination, Installation and Use ol
Equipment - ldentification of Disconnecting Means
and Circuits - Working Space for Electrical Equipment
- Guarding of Live Parts - [dennfication of Conductors
- Polarity of Connections — Grounding - Grounding
Path - Grounding of Equipment Connected by Cord
and Plug - Ground Fault Circuit Interruplers - -
Flexible Cords and Cables.

— ALy Sl s all Bl — 4l Sl Ciletall 2 4utlipg€h ylalal)
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1332 Electrical Power Systems ( Y)
(3-2-1)

(Y=Y=F) (7 ) sl (geil) plii YFPYFY S

Performance of Long Transmission Lines and Power
Circle Diagram — Coronn , Overhead transmission line
insulators, - Transients in power systems { Travelling
waves, capacitive and inductive current switching), DC
Power Transmission,

Jaill Aglay Aulgd 3p0il) 5003 aie sy — Alighall Jal aghei gl
e Bplall agall —JED Lgdad SNl — 0 Auall —
Gilll 2gadl s Jaglad, —dfiadly Aupedl Sl et —2lC)

paiasall

E 1305 Technical Report (0-0-2)

(Y= = o ) hdll plll Vr.o

The student 15 assigned a practical problem to study and
write o 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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1331 Electrical Machines (2) (3-1-2) (\=3=7) (V) dagS ol 1rey &

(t-1-7)

lmiucllinn machines: lCmuilruu:inn- principles  of | .4 i = sl psalia —0esSy) Afall Sl
operation — phasor diagram - Rotor and  stator

equivalent circuit - Motor performance using exact and s pasly il el Ay XSl I {genit]
approxithate equivalent circuit - expressions of power Al Lddal] LACY 50040 Mladnly ol gl
and torque - losses and efficiency calculations -

: : 3 ; A ! Lelillly posall sl Sl A el g 3508l Y alaa
Classification of squirrel  cage induction motors - oSy B0 b Cilibacng padadl 9 3000
Wound rotor characteristics - Induction generator and | £ dpdl jwilbady Jlasdl il o Gl Sl el il
s charactenstics - Synchronous  machines - % g

e . ] . Jpailiad y Adall Silalgallcagalall leall aiaall
construction - Equivalent circuits and phasor diagram 2 Sidigal gl gl
ol synchronous maching - Torgue and power cquations | sl aglly AE8E00 Gaally eusSy daalpll Sl

- Starting of Synchronous motors — Effect of feld | e g .o — paiad) 3 53l N slaa .l pmalls i
Excitation on motor power factor — System power ' '

factor cormrection using  Synchronous motor - Al Glaiadll o g — Ll
Synchronous generator — Power equation — loading and Wl gl s Je il Jlad) 2k
coumter torque — paralleling alternutors = active and o ; G R N i
reactive load sharing between generators in parallel — | Nbl Gl alesuly plal 3 B dalas Gpad

Prime mover charactenstics - Determination  of | ajiedl Gl . Sall ajelly loaadll o ajally 358800 S 2las

synchronous  machine  parameters — losses and | | SO -
e : A gl Sl gall s Jlea¥ A5 L5y Alelnlly Aladll lealy
efficiency of synchronous machines. il il e G} A5y 2 Sl

Lap : Basic Experiments of induction and - LISl 34121 Al palea
Synchronous machines ol shilly | galal o]l chalaa e
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E1333 Electrical Power Systems ( Y ) (3-2-1) (V=Y=T) (1) dagst il i Vrrr &

: Sl asacanll — Jaill Jaglad culyi — Lu Sl gl Jdal pealic
Power system elements (prime movers, alternators, e L L R o
power transformers, transmission lines,...etc), Power |~ Jplall Alasiay Jplall 5yemd doglail) G JS1 R Jaglai. ol
elements (0. H.T. lines: parameters, mrlhmce, aiill —iaa il colsl  —Jall Lghal S asanal
clectrical design, representation of short and medium), RSl aidly gl AN R Riiiall syl

Mechanical design  of T.L transmission lines, i
Underground cables (construction, laying. Alall Al ¢ 3y sall
performance), Low voltage distribution systems:(A.C.,

and D.C. systems, radial feeders, ring feeders

1335 Power Electronies{a ) (3-1-2) (Y=1-¥) { I ) S8l iy 1YYl o

Power Electronic Devices: Power diodes - Thyristors.
Uncontrolled Rectifying Circuits - Phase Controlled s 1 & o "
Converters - Dual Converters - Serics and Paralle] | =il skl G Sasil clplas ASaadl 2 dayl
Enm'ert]ti:rﬁ -CDm;ign _l:rl‘ :_c l{'ifm'u:rlursch- AC gnlu'fge Al ol s gty el ocdgles At
antrollers. Lommutlation lechnmques - Lhopper Lircuits, 3 u 1 i

; . ! 2y a 193 o g whe palall] y | PLRTE N | b oailaSaty, Sl
Harmonic Reduction - Practical Applications. (Small Power | 77 5% B e STRs) Al :
Electronic Projects), acbeall Cilaatall | Ll ol Qi o bl
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E1334 Power Electronics (b ) (3-1-2)

(Y=V=7) () 3,88) iy asl) YYYe

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

MOSFETSs — talpll 3 oSadll oyl opdll il o€l Seal
Cablia — palall 4SS, 4wlal cdplad (IGBTs - GTO
Ol maa el el Slples peal moladl e o
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E1236 Control Engineering (1) (3-1-2)

(A=3=F) (V) aSaddaia VYYY &

Mathematical foundation: complex-variable concept -
dilTerential equations - Laplace translorm -

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.

Stute-vanable analysis: Matrix  representation  of  state
equations, state-transition matnx - state-transition equation -
relationship between state equations and transfer functions -
charactenstic equation

Stability of linear control systems: methods of determining
stubility - Stability of discrete-data systems - stability,
Time-domain analysis of contral systems,
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E1342 Control Engineering ( 2 ) (3-1-2)

(Y=9=F) (V) pSaddeia \Tiv &

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
eriterion: multi—loop systems — linear control systems with
time delays — data control systems: Pl — PID - Phase-Lead —
Phase-Lag, Lead-Lag (Lag-lLead) — 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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E1423 Digital Signal Processing (1) (3-1-2)

(Y=1=7) (V) il CLLEY) dallaa VEYT O

Introduction to DSP systems and A/D and D/A
converters - Fundamentals of discrete-time signals
and systems. Frequency domuin represeatation - 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 1o 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.

S Al s N g Al BV Aallen dakl | b 4asia
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E1411 Waves and Antennas ( 1) (3-2-1)

(¥=¥=w)

(V) Slilsglls Slagalt Ve Y &

Maxwell s equations — vector potentials and solution
ol wave equations - radiation from elementary
clirrent eléments — antenna parnmeters — linear wire
antennas — ground effects — loop antenna — antenna
arrays and antenna measurements,

Oa Ll — dapdl Sldlas oy yall 4aie — LSl Siolaa
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E1427 Cryptography and Cryvptanalysis
(3-2-1)

(V=7-7) Cbhidll Jdady el VEYY &

The objective of the course 15 o provide an
introduction to the basic concepts of computer
security. The course contents  include;  security
concepts, such as  confidentiality,  integrity,
authenticity, availability ete.; 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
Cryptannlysis - Classical eryptanalysis - Modem
Cryptanalysis - Differential Cryptanalysis

Proctical  Work:;  Tramning  the  student  on
implementing the different encryption-
lechniques/cryplanalysis-techniques  using  software
coding and hardware implementation.

oo 3 Reime ol isll Ly cqad pisedl el Ll ad Seida
daidd = S AN pardl i — Plell pandll — el
eraall ol aall = slasd Bl = Bl el lae = 33yl
EUEEE SO, TN By WS SR FRl WP B ON -
Al cddell LE - dnasl el

q.A




e S e

Y
T

Ly dasle = doucdl LSS Lt domdl

Gt S Akl oud Sl L calall (5

Courese Contents for the Electrical Engineering Department

E1415 Communication System ( 2 ) (3-1-2)

[T—\-T‘} {1 ] S Laly) Wi VEYe

Introduction to analog pulse modulation: PAM and the
TDM system; PM and PDM. Digital baseband
transmission: the matched filler 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
passband 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,
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E1429 Embedded and Real Time Systems
(3-1-2)

il Gl B daasall AuaiY) VEYS O
(t=1=r)

In this project-based course, students will design and
develop an application for an embedded system, and
then investigatle low-level performance tuning and
optimization. This course mcorporates 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 desien: embedded processor  selection;
hurdware/firmware partitoming; glue logie; development
tools; firmware architecture; firmware design, and
firmware debugging: handling real time constrains i.e.
timing, power and memory constrains. The [rmware
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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I£1320 Presentation and Communication v =2 =Y) Jealgilly paall Cljlga V7Y &
skills (2-0-0) [ } i

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 vour
assumption more effectively - Understanding your
own strengths = How others may see you. Non-
Verbal Commumication Skills: Looking at body
language -  Increasing confidence - Difficult
people or situations.

Presentation Skills @ learn and practice the best
method for debvenng yvour message, how to
prepare quickly presentation Content, Presentation
Design miethods, handling Questions and Answers,
and hinally the proper use of Humor
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Computers Engineering (Elective Courses)

dLIAY | iy Al
-

(1) 4 gpanall

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

ciflalyl B 3,08 Cleguags 12Y 0
(Y=v-¥)

Sclected wpics related to current development in
communmication  systems,  Radar  systems  data,
Communications and signal processing.

SVl Al b palal) e ige e BlEhe Silegage
N Tallaa 5 YL = gl CaSEH bt — R

El1eyY Microwave Circuits and Devices
(3-2-1)

(V=1-7) gy Saall Sgaly Jlgatery o

Microwave components (cavities, hybrid circuits,
directional  couplers,  circultors  and  isolators) -
microwave transistors and diodes — microwave FETs
Transferred electron devices; Avalanche transit-time
devices. MW lmear beam tubes — MW crossed-field
tubes — Monolithic MW integrated circuits.
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E15142 Digital Signal Processing (2)
(3-2-1)

(7) 4sadll CLLEY) Aadlas Yoyt &
(\=r-r)

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

Architecture of DSP  microprocessor,  C-langunge
programming of  DSP microprocessor.  Audio-rate
sampling of analog signals. Design and implementation
of FIR and IR filters. Digital modulation for

commmunications. Application of the discrete Fourner
transform,

Practical work: domg  some designs that go into
communication systems using DSP processors using the
C language.
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Courese Contents for the Electrical Engineering Department

E1516 Detection and Estimation Theory (3-2-1)

(Y=Y=F) _usllll y cadsll 4 ki Vet o

Basic concepts ol statistical decision theory: Main
mgredients; 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; Chernofl
bounds and large deviations; sequential detection,
quickest change detection, robust detection.
Parameter  estimation:  Bayesian  estumation;
nonrandom  parameter  estimation;  maximum
likelihood estimation, robust estimation. Signal
estimation in discrete time: Kalman filter; recursive
Bayesian and ML estimation.
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E1518 Waves and Antennas (2 ) (3-2-1)
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Aperture antenna theory — hom antennas — lens antenna
— microstrip antennas — refllector antennas — ground wave
propagation — ionospheric wave propagation — space
wave and scattering lines = Antennn measurements and
radintion characteristics.

g — Al b = G5l Slala = mlaldl | s agyle
SRl = e Y ilagall Ll = Sl Al = i S
el = Jagdadll sfas y cladll Cilage = dupan Yl cilagall

Lty alliady gyl

(@) dsganall

E1520 Advanced Computer Architecture (3-2-1)

(V=7=T) Al cladladiSle Yor. d

computer  architecture;
Computing: Flynn's

Advanced  concepts  n
Introduction (4] Parallel
classification scheme,
Superscaler processor architecture — VLIW processor
architecture — Ahdmal’s low -  Multicore processor
Architecture ., Cache coherence problem ; special
purpose processors. Introduction to performance of mult
COre Processors,
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E1522 Data Security (3-2-1)

(V=7-r)  clld oealivory &

Technmigues for achieving security in multi-user computer
systems and distributed computer systems; Cryptography:
symmetric and asymmetric eryptography 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
emanl security; Electronic commerce: pavment 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)
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Selected topics related to High speed computer networks.
Computer Clusters.
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E1526 Computer Operating Systems (3-2-1)
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Basic Concepts of Operating  Systems, Processes,
Interprocess communication, -1'0 Programming - Interrupt
Programming - Muachine Structure - Memory Management -
partitioned allocation, paged and segmented memory
management- virtual memory. Processor management: Stafe
madel = Job and Process Scheduling - Multi programming -
Multiprocessor systems - Process synchronization - Device
Management techmigques 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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£1528 Image Processing & Pattern
Recognition (3-2-1)
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(Y

Introduction, A/D and VA Conversion, Fundamental
steps in Dhgital Image Processing, Elements of Visual
Perception, Image sampling and quantization,
Histogram Processing, DSP and Digital Filter Design,
Two-dimensional Fourter translorm, 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
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E1452 Management of Medical Equipments (3-1-2)

(f=1=F) Akl Sga¥i sy Yeoy &

Imternational  stapdards - mamtenance  technology -
documentation control, training - Management information
system = Procurement of medical equipment - Design and
management of an equipment repair laboratory.
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E1451 Biomedical Statistics (3-1-2)

(Y=V-¥)
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Probability Theory;  probability. conditional and joint
probability.  probability  density  distribution  functions,
stationary and non-stationary random varables, erotic random
variables, auto and cross correlation-Statistics: mean and
varionce, histogroms,  hypothesis, analysis of  vanance,
discriminate analysis, decision making, regression analysis
and curve fitting.,
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E1454 Life Aid Equipments  (3-2-1)
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Theory and operation for the next devices: cardio-pulmonary
resuscitation techniques - artificial lungs, suction machines—
defibrillators — pacemakers —bio-artificial liver— Ventilators
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E1425 Biomedical Electronics and Instruments
(3-2-1)

(V=Y=7) pall sxadlly g sy Vevo o

CGieneral introduction of biomedical systems. The principle
and designs of vanous mmportant biomedical struments such
as poacemaker, BEEG, 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=1-7)  clddid igal Veor ¥
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imaging: Ultrasound, X-rays, magnetic resonance umaging | ] s g ; 3
(MRI), devices: defibrillators, pacemakers, bladder | o He=t = A Jash = Asadl Sl Aas

stimulators, blood pressure measurement - Pulmonary | - (i cldue — 30,80 deall el bl

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=¥=7) dubll 5jgay) Sllaay dai Y t01 &

Introduction; defimitions, 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
moidels - Population dynamics models - Mathematical model
of continuous culture of microorganisms - The principles of
conservation and analogy (mechomcal, electrical, fluid, and
thermal systems) & applications - Muscle model - Human
thermoregulation model - The principles of simulation,
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E1500 Project (0 —-0-8§)
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The student deals with the analysis and design of a complete
engingering 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  sansfying the concermed codes requirements, the
computer applications as well ns 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 Electronies (3-2-1)

(Y=v=7r) Adgall clig syl Veor

Interaction of radiation and atomic systems - Theory of laser
oscillation: Fabry- perot laser — Oscillation, Frequency,
Power output - Some laser system - Electro-optic modulation
of lnser - OPTO-electronic semiconductor devices - DC and
AC charactenstics - PIN and avalunche photodiodes -
Applications: OPTO isolator types - Parameters and
charactenistics - Circuit applications, Solor cells - LCDYs,
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E1551 Nuclear and Radiological equipments (3-2-1)

(V=1=7) Leladyly Lgsill sigal) 100y &

Matter and energy - Radiation - Radioactive decay - Kinetics
of Radioactive decay - Interaction of radiation with matter -
Imaging devices Tomographic imaging devices - Algoniths
for ohject reconstruction, with nendiffracting sources -
Measurement of projection data Algebraic reconstruction
algorithms - Magnetic resonance phenomena - Image
formation - Safety of patients and personnel.
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E1554 Artificial Intelligence (3-2-1)

(y=Y=¥) qnl.'lh-ﬂ'!'l el€ill Yoot &

Artificial intelligence concepts and techniques, including
problem representation and solving using search methods,
mference, knowledge representation and  planning.
Knowledge-based systems. Applications of rule chaining,
heuristic search, constraint propagation, constrained search,
inheritunce, and other problem. Applications in electrical
and computer engincering 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 leaming
paradigms

Laboratory: assignments will require programming in some
Al programming language (Such as LISP, or PROLOG).

il Liacia o elbal) G By palis
s A g Gadl Gl Loads Jall 148 JSLE
il Al e iadedh Adld) ladadsll p ddgeddl
Seadl sl L) o ALY Gl el Juls e
g el Al B sl | gal JBLE. 5 Shall caddl
e adia Aliall 5 aaaill e afH) al Slilall A
spucall oLl

S e Silialed td )l ceaa e Aglaal Slegag.
) adadll 23l g Sl Sl el A aall

Jia e lhaeal] olS31 il Jlmail saly Jee tesall

zalal g el




3 S e

L )
e i

g daale = bl LS ALt i)

G S Adkidl g ) 8L alall (5

Courese Contents for the Electrical Engineering Department

Fourth year — Major: Electrical Power and Control
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E1443 Digital Control (3-1-2)

((Y=3=F) bl aSalll VE4Y &

Introduction: Spectrum analvsis 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 n 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,
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E1437 Power System Analysis
(3-1-2)

(Y=V-7 ) ol alid Julad Y EYY &

Representation of power systems — Network equations
gnd 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.
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E1435 Power Systems Protection (| 3-1-2)

(T=1=T) el ol Lldy veTo &

Protective relaying in electrical power systems, Static
and digial relays, Over current protection, Differential

protection, Distance  protection, Protection  of
generators,  Protection  of power  transformers,
Protection of bus bars, Protection of overhead

transmission lings, 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=V=7) Auysll dlijadll 25 VETS O

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 dec drives - Industrial examples. Variable
frequency fixed 1/ ac motor drives — Vector control and
Direct torque control of ac-motor drives - Syhchronous
motor drives = Permanent magnet synchronous motor -
Switched reluctance maotor - Stepper motor drives,
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E1438 Transducers and Special Machines (3-1-2)
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Input transducers: displacement; acceleration — speed -
force — torque — pressure — flow — level - temperature
transducers. Linear motors - Brushless AC & DC moiors -
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.
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E1441 Industrial Control Systems (1) (3-1-2)

(T=1=7) daclicall aSasll ulii VE£Y &

The programmable controller at the heart of the automated
systetn - Study of differemt software package used in
industrial field - Ladder dingram 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 hst -

DCS and SCADA Applications.
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Fourth Year — Major: Electrical power and Sl jiall) aSadlly dupgsll (sedll Aad — dagldl A3l

Control (Elective Courses)
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1530 High Voltage Engineering (3-2-1)

(Y=7-7) Al il dssia Vor . &

Generation  and  measurement  of  high  voltage,
Generation of de, ac and impulse waves, The impulse
generators- Electrical breakdown in gases, , Electro-
negative gases, corona discharge, Electrical breakdown
in hgquids and solids.- Earthing in power systems .
Phenomenon of over-voltages in power  Systems,
traveling waves Lightning and lightning protection,
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£1532 Computer in  Power

Systems (3-2-1)

Applications

Lg,m,m,l,i.,...u cldubs Yory 4
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Power system matrices — Input and transfer matrices —
Admittance matrices of the bus bars — lmpedance
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.
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E1534 New and Renewable Energy (3-2-1)
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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 Acrodynamics — 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)
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Primary Distribution planning — Medium  voltoge
substations — Topologies of Medium voltuge feeders -
Medium-voltage Overhead lines — Medium-voltage cables —
Effects of charging curment of light loaded feeders -
Protection in  Primary Distribution — Protection in
Secondary Distribution — Real examples of primary and
secondary distribution networks — Computer soflware used
in distribution planning and design.

= hogd sl ollea. — LSy gl Wl llas
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E1538 Flexible AC Transmission
(3-2-1)

A pall duygetl diUaY) 55 B3gal Yora A
(V=%-T)

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

— Al ALl Sllaely Apal A LN Sheal o ppie
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E1546 Parameters Estimation
Identification (3-2-1)

and  Systems

Al Je Giadlly clpatal uadi Vo g
(Y=r-7)

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.

Sl — ol chmeally, pilall Al il
plaaaily bl Cigan] AUSBIST Gl cilidsl —Ciall
A Ak = el 2l ol - Acadl digk
GAllE mlpe sisidd gl Slasall dagks ool
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E1548 Intelligent Control Systems (3-2-1)

(V=¥-T) 4SH| aSadll JRiVosA &

Introduction to intelligent systems and their applications —
Imtelligent 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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E 1540 Advanced Industrial Control Systems
(3-2-1)

(V=¥=F) dasiiall duelicall aSalll phi V0t

Sensors and transducers: Temperature, displacement, force,
pressure, displacement sensors — Actuators: Hydraulice,
Pneumatic, and Electric actuators — [igital PIL, PID
controller - Industrial Process Control  examples:
Continuous Casting process, Rolling process, Winding and
unwinding process, Drawing process, Mixing Process.

cEgall o Aal L aledl Aage 1 Al cl ey calldsll
dgilea | AA]y e ¢ SRl - Al Slalia — el
— PLPID ggll G a8 aSamdl — Ru Sl cllaldl
A A e dAsliall Sl 8 WSadll Ao Al

dalall ddee |, i diee |l gy i A

E1544 Modeling ol Electrical Machines (3-2-1)

(V=%=7) Ayl oY dald tost &

Linear trunsformations - Power invariance - Three phase
stationary reference frame— Rotating axes reference frame -
Transformation between ditferent reference frames - Torque
equations = Polyphase synchronous machines - Permanent
magnel  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 mechameal systems using available packages
- Modeling and simulation of electro mechanical systems -
D.C, and AC servo-drive mechanism - application on
tvpical leedback systems - Modeling and simulation of
other phvsical problems: hvdraulic- thermodynamic- ete

o Syl ab] 8 =l 4 el — Adadll o3l
S g Jipdll = gl gplall Sl JKa = anglll
3030 lalfie Slafla = ajall Calae = ddbaadl aliy)
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Azl slladdl — il cllad) Ll —asgd dulal
- ALUS Sl peabil lSlaad) —dabiadl Codall maly
Aalid) caladl maly pladial ASUC LB e gl
DIC 33 kell adlall Slll = 380180 oSl Talatly) 51S1as ~
Aaia —Aumal) Ll Ll Adal e muda — AC,
sl = Aghall ASubiell M deads AR 3lSlad

A LA )

E 1542 Robotics (3-2-1)

(A\=Y-r¥) Siligagll YeoiY &

Design of compensuting  digital controller, Synthesis of
digital controllers  Electric and  mechanical  sensors,
Transducers,  Actustors,  Implementation  of  control
schemes.- kinematics and dynamic equations of robots,
control of robot manipulators. A range of algonthms, tools
and development environments are covered, including
neural networks, control systems, computer vision, and
programmable digital systems, which enable sophisticated
systems 1o be developed, and implemented in real-time,
Applications
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SAY) ALUB (5 Sga

ALlSal) Ratigl pnd ()i Sl i

E1125 Computer Applications ( a) (0-0-2)

(f=e=s) (1) dal) cliudi VY Yo &

Programming  with  data  structure.  Data types  and
representation - file structures — linewr structure — lists
struciures - arrays - queues - siacks - trees - datn structures
representation in storage media - operations on trees and lists
m 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++

Lop— clild) glal y s ol Ua Jlassnls daall
Chghoall — ilhghoaldl — Wl iy — Adaa ) Ll — Sulilll]
Glamy A SULY JA5 — Gl i slgl -
Clling b EEH 5 G el e Gilde — a3
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E1126 Computer Applications ( b)) (0-0-4)

(== ) o) caalad) Cliuhi YAV YY &

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

gl Agagell dasdl el el waal sl
gdais — (gl g el clital) ecdidall G Jsall )
Jpalh ele il smadall y bl Joodll pimlaglaall olis
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E1209 Electrical and Electronic Circuits (2-1-1)

(V=1=1) Ay iSly A Slpa 179 8

Elements of electrical circuits - Linear circuits- circuits
concepts - DC circuits and network theorems - Capacitance-
inductance - Sinusoidal alternating curreént circuits at steady
state - Balanced 3-phase circuits and power calculations —
Electronics: diode circuits — transistors — Op-amplifiers
cireuits - integrated circuits.
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E1238 Electrical Power and Machines  (2-1-1)

(Y=V=7) RS Ty sadll Y YTA &

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 - De machines
-Synchronous machines - Induction motors - Fractional

Sl Loglet, —dap SN AR wiay iy adg Je dale Bk
— A3 Sl Shsaall |l —Ea W ST = 5l Al
Y el = adl lal el — LSl sl
SV — sl sl —idal cdSadl — Al

horsepower motors — Special Machines,

. Aalall

E1337 Power Electronics (3-2-1)

(Y=¥=r) (all oldgasli yrry 4

Introduction 1o power electronics - Power diodes —
Thynstors - Ac voltage controllers - Single phase
converters - Three  phase  converters - Thyristor
commutation techniques — GTO, IGBT and MOSFET -
de choppers — Inverters - Single phase Inverters, Bridge
inverter Inverters. Adjustable speed de drive svstems -
Adjustable speed ac drive systems - Criteria for selecting
drive components - Permanent magnet de motors - de
servomotors - Stepper motor drive systems - Computer
controlled drive systems.

Slalla — el = 3l Slaage — 3 Sy S5 dasia
A Ciliagad) — LapSal saldl dagll Gilanes — aifal
GTO, 1GBT — jpwulll il Syl — Zaadll aagy
Sl dagll Jae — o adl — el A clabia -MOSFE
Ayl fpitie pid) LAl Syl clatll ot = Rl S s
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Al pealiadl 3 gl Gl clSime sl als oiliySa
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paladl e sadad) dlipadll Jai— gylaill

E 1328 Microprocessor and Microcontrollers (3-
2-1)

aidall olaSalally ciladlaadl YTYA &
(1-1‘-1‘]

Microcomputer Fundamentals: CPU- Memory - /O -
Basic Architecture of Microprocessor: Instruction format
- Addressing Modes. Software: problem definition —
Algorithm = flowchans - Programming language levels
and translators. Programming: arithmetic operations -
logic operations - data transfer — branching - subroutines
— looping - Interfocing: with ROM - with RAM - /O
interfacing - using interrupts - asynchronous 1O -
Address decoding - buffering and delays adjustment -
standard bus structures,

Microcontrollers:  architecture programming and
interfacing. - programming examples - Development
Svstems: Seftware development tools (editors, linkers,
londers, interpreters ) - Debugging with Emulation -
Debugging in Real Time - Examples of some popular
development systems,

Al — VO — 880 —CPU  :jmad el clull
hipad = gl Jalatl = a¥) J€5 0 el Sl 3
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gy daals = Ladedl LIS LLstuy Al

E 1541 Digital Control (3-2-1)

(V=1-r) Hﬂ aladltogy &

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

< 3L el Balel — Colisall 3A dalaal ‘_j;_.j.jl cilaglls dasia

Z gl 4 bl Slilan 7 L (grall I degadll — Gl Aslas
Z = saall lladay § (soall b L Cllabaa) o) -
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E 1511 Digital Signal Processing (3-2-1)

(V=7=7) dudyll S dalles V21 &

Fourter series, Fourier transform . sampling theory,
convert Discrete  time  fourier  transform (DTFT),
Discrete  founer transtorm  (DFT) Z-transform,
Realization of digital systems, Design of [IR filters
Design of FIR filters

s Juad Al ApBI L g el g Al
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E1105 Electrical Engineering
Technology (3-1-0)

((+=V=7) Asgsl) Ausigl Laglsii VY 0o 8

Elements of electrical circuits - Linéar circuits- cirouit
concepts DC  circuits and  network  theorems.
Capacitance- inductance - Sinusoidal alternating current
circuits at steady state - Balanced 3-phase circuits and
power calculations =Electronies:  diode  circuils
transistors Op-amplifiers circuits - integrated circuits -
Basics of Electrical distribution: Transmission lines -
underground cables - electrical installations in buildings.
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Course Description of Civil Engineering Programme

Code - Course name (Lecture, Tutorial,
Practice)

(el ¢ iyl o Bpelana) ) pRall aeal = 338l

Course Contents

JAal ) el

AR AR ) i

C 1111 Structural Analysis (1-a)(3,2.0)

(e ¥er) (1) il Julai vy o

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

— el bl — Jlad 1 apsyy Jlealfl — Apndl €als Y cle A
Sty Apdpandl (gt — SpaSE slindl) pyiey Gt gshy Andgandl il
cagiedl = Cilaadl = G SlsN) ayiey il

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

(YY) i:l..g-"qu.'il..‘-l'rdglﬂ'i‘li'l'.l

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

Slolaill il cmd — Sl dlally Ll il oS0 505l Ly tas
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L (e KL P

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

(Vo v ar ) alga jLaaly palsa Y3TY 2

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 Bipal = st Sl — llaa) plydl = Jladflly dlgall
ghial— S el s = SSE Y ol las)— Jlasyl
shmad — 3l jlmal = el slaal— el gloal— el
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C 1122 Technology of Building Materials
(3.1,1)

(V) e ) olid alga LinglgiG VY YY 3

Specilications and standard  specifications of
materials and products - Mmin properties  of
engineering materials - Building Rocks - Minerul
binding materinls [Lime, Gypsum & Cement] -
Concrete aggregates - Steel reinforcement - Timber
- Bricks - Fiber - Composite materials.

Ll el sl — Elamiadly slpall Ao lall cli a gally cilioalgall
eadly puadll Aiseall Aaa S alpall — (L) _;L::.l — gl alg il
= gl = S = milall e = Bl Al WS, - el

v el 2padl = b

C 1132 Plane Surveying (3,1,1)

(Y eV aT ) Lgiadabaa VITY 2

Introduction to surveying and mapping - History -
Definitions - Classifications - Units - Scales -
Coordinates - Reconnaissance - Sketch drawing -
Mstance measurement - Electronic  distance
measurement - Angle and direction measurement -
Theodolites - Vertical angle measurements -
Horizontal angle measturements - Traverse -
Traverse adjustment - Area measurements,
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C 1141 Fluid Mechanics (3,1,1)

(Y o) a7 ) adigall LSalSaa YA EY 2

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

lacl = Jlpod) 10l ) = oladl pailosd — Silaaylly dladil
obaa = colasill Pla sl = clylagl Aol gial = Slgadl
bl gill — adel] 58 Wslaa —  Jusp Asles — Ll

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

(Yo an ) (Ta)) qula clindd YV Y 2

Introduction o AuwoCAD - Drowing Elements
(Line - Circle - Polygon - .. .etc.).

e s — (ASa) et ol el cdiidal Jana
(2 ore = pbmall — 330 — T ghall) Aabad) jealiall puy

C 1102 Computer Applications (| - b)
(0.0,2)

{Tl'i- r}[m,l-"]-__'...l_'nn-;ll.l.l.r.h.l-__"”-'f.‘l

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

coltadl oy & (2854 enigl) ] cilal) Slaudas alaan
— Alpall ol = gl ol it b Lsadl Ll
) el Ry AA — (Aaadl Lol

C 1103 Civil Drawing (a)(1,7,2)

(Yo o V) 1) Pdapauy VYo S

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

gladl = ldaliaaly Tulill JuaeYl = sl asill Al lalbaadl
— LA e A gl dali] — Cilale ally 5Ll Jafyall
A gilaall Clakim sl () ol Lis)

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

(Yoo oV ) () ddapmy Vet

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

Projection of steel sections and joints.

e i) et Ll — Al el Al clalle ol
aiaall ol Tl cdalla el e adly daldl

Dk plly Agitaall e Uil i)

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

(Y en V) (T=1) Rauitia cliadas VY00 3

The mamm clements of structures - Construction
techniques - Building by bricks - Sol mvestigation
- Types of foundations - Retaining works -
Excavation works - Foundation planning - Filling
works.

— sl ol i) e LA ki
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C 1106 Engineering Applications (1 - b)
(1,0,2)

(Yoo o)) (=) ) dansin Cliadd YY1 2

Different types of shuttenng (wooden shuttering -
metallic shuttering - tunnel forms - climbing forms
- slip forms - lift slabs system) - Concrete

components - Steel reinforcement - Concrete
manufacturing - Practical  examples  of
constructions.
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Al 43,40 o) e

C 1211 Structural Analysis (2-a)(3,2.0)

(e Yar)(loy) Al gasvrny s

Determimmation 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 benms and frames.

Ay maall JalSSll Ak Jlaanly Shasl 3 S5 Gl
Jadlldih daanils sl 4 Sl e, — A 3 sl
Sl et S el A gle Aladn =l Y

LS sana pall iy,

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

{tLT;r}[Ltl-T]glwll_uﬂ'!T\TJ

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

Lapb i oY) Gplll L€l o son e padl ol sl Ladas
ol b 3k — Gl Rl Ak — 2l NS SN
iy il 300 Laylad — aphall auis aph — asially

L sarma gl

C 1221 Concrete Technology (3.,2.1)

(Ve ¥ er ) Glaidl Laglgs& 1 YTY o

Introduction to concrete as a structural material
(History - Advamtages - Disadvantages -
Components - Quality of concrete) - Mixing water -
Conerete manufacture  (Batching - Mixing -
Trunsportation - Placing - Compacting - Surfoce
fimishing, Repair and curing) - Properties ol fresh
concrete (Consistency - Workability - Segregation
and bleeding) - Properties of hardened concrete
(Strength - Shnnkage - 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
concreles,

—agumlly Sljaeall = A0 Laska) 000 LS Al all e
Ll del o= S lall cba= (Llaall dapa = oSl
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— alyall) Zoajldall A jaT alyh— (Readlnall — gl — el
Bl ety s — (il — sl e ait] — Skl
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C 1252 Design of Concrete Structures (1)
(3,2,0)

(¢ e ¥ or) () Al Sliia paal Y YoY 2

Properties of concrete materinls - Ultimate  linuat
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.
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Course Description of Civil Engineering Programme

C 1241 Hydraulies (3,1.1)

(Vo) oy ) lsdg e e s

Busic concepts of open channel flow - Uniform
Row 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.

ot il ahonl] = 4, 5C)) ol & il TN feall)
il — Ay ) Al — Ayl el 3 il 2
— byl = Akl = sl Uoiladl — Lauya S sl
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C 1242 Hydrology (3,1.1)

(Vo) oY) astath YTEY &

Introduction: (Hydrologic eyvele — Environment  and
hydrology — Importance of hydrology) -
Hydrometeorology: (Solar energy — Temperature —
Vapor pressure — Humidity — Wind — Evaporation -
evapolranspiration) — Precipitaion — Rainfall —
Infiltration — Hydromomhlogy: (Wastershed -
C'haracteristics — Morphological parameters — Time
parameters) — Surface runoff — Soil erosion and
sedimentation - Protection works against lash
Noods = Subsurface hydrology = Water quality and
pollution control — Introduction to application of
remote sensing and GIS in hydrological studies.

vl — @l Ly sl — 3 ady pugl ype 1) asia
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C 1231 Topographic Surveying (3,1,1)

(Y eVor)ddigadsdalaa VTP

Vertical control — Leveling - Definitions - Methods
of determining relative heights - Bench morks -
Errors - Profile level notes - Topographic maps -
contours - Ordinary level - Precise leveling - Grid
leveling - Contour lines and volume computations -
Trigonometric leveling - Horzontal and vertical
curves - Intersection and Resection.
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C 1208 Architectural Engineering(3,/,1)

(V=1=7 ) djlenall dciigh Y70 A 2

The architectural elements of buildings (Function -
Finishes - Building materials) - Types ol covering
(Plan roofs - Inchned roofs - Domes) - Service
clements (Stairs - Elevators) = Openings (Doors -
Windows - Dimensions according to their function -
Construction  materials) -  Introduction to
architectural drawings (Axes - Interior and exterior
dimensions - Finishes tables).
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Course Description of Civil Engineering Programme

C 1201 Computer Applications (2 - a)
(0,0,3)

(Fov oo ) (17 ) il ciliads VY g

Computer Apphications for Structural Analysis:
Determination  of  internal  forces  in statically
determinate and indeterminate structures (beams,
frames & frusses) structural  deformations
Thermal effect on structures,

el Jodas s SLAN il 3 T el il agds
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C 1202 Computer Applications (2 - b)
(0,0,3)

(Foon o) (w=Y) cula clinks Y7oy 3

Computer Applications for Design of Reinforced
Conerete Structures ( Design of columns und beams)
- Data Base Forming - Curves and Charts Drawing -
Optimization.
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C 1205 Engineering Applications (2 - a)
(1,0,2)

(Too eV )(Tay) dovsin clida Y Yo 2

Thermal msulation - Water proofing - Plastening -
Painting - Flooring - Doors and windows - Sanitary
works.
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C 1206 Engineering Applications (2 = b)
(1,0,2)

(Yoo V) (=) dacaia Gliadd VYo% 2

Construction of Steel Structures (Cutting - Drilling
= Shaping - Welding - Bolts - Erection = Clading).
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C 1204 Profession and Society (3,0,0)

(+ ¢ o7 ) painally digall VYot 2

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 o the field of Ciwl
engineering (Housing - Water - Sewage - Tralfic
and transportation - New communities),
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Course Description of Civil Engineering Programme
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C 1311 Structural Analysis (3) (3,2,0)
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Matrix Structural Analysis for 2D and 3D structures
(Stiffness method) - Using computers to perform
21 and 3D analysis of structures,
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C 1351 Design of Concrete Structures (2 - a)
(3,2,0)

(o) (1-7) dold liis paai VPoy

Design of hollow block slabs - Design of paneled
beams - Design of {lat slabs - Torsion - Design of
sections subjected to bending moment and axial
force - Check stresses for sections under hending
moment and axial force - Frames - Desigh of stairs
- Design of deep beams - Design of short cantilever.
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C 1352 Design of Concrete Structures (2-b)
(3,2,10)
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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).
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C 1361 Geotechnical Engineering (a)
(3,1,1)

(Yerer) (1) A dams duaa Py o

Introduction  to  Geotechnical  Engineering
Definitions and Relationships - Index properties of
Soil - Permeability and Seepage - Seepage through
Earth Dums - Stress Distribution in Sml - Shear
strength of Soil.
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C 1362 Geotechnical Engineering (b)
(3,1,1)

(Ve da®) (o) 4l 400 A YT 2

Soil Compaction - Consohdation of So - Lateral
Earth Pressure - Stability of Slopes = Difticult Soil -
Ground Water and its Control - Stabilization and
Improvement Soil  Exploration  and  Site
Investigation.
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Course Description of Civil Engineering Programme

C 1371 Design of Steel Structures (1 - a)
(3,2,0)

(ot ) (1-) dises aliia prasai VPV 2

Steel as o 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
unbriced frames - Design of flexure members -
Twvpes and classification of beam cross sections -
Bending strength of compact and non-compact
ctoss sections - Design of laterally supported beams
- Lateral-torsional buckling - Design of laterally
unsupported beams - Design of beam-columns
(combined axial and Aexural forces) - Design of
bolted connections - Bearing type and friction type
bolted connections - Design of welded connections.
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C 1372 Design of Steel Structures (1 - b)
(3,2,0)

(v Yur) (ip=)) dann mliia piaual \FVY 2

Introduction o composite construction - Design of
composite floor beams (Strength  requirement -
Design of shear connectors - Use of formed metal
deck) - Design of composite eolumns - Flexure
design of  slender  sections - Connection
classification and design (Flexible - Rigid - Semi-
rigid) - Design of base plates and anchor bolts -
Introduction 1o Load and Resistance Factor Design
(LRFD) - ldentification of Limit states {Strength
limit state and Serviceability limit state) - Design of
tension, compression and flexure members using
LRFD approach.
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C 1331 Photogrammetry and Geodesy
(3,1,1)
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Uses of photogrammetry - Types of Aenal
photographs - Relief displacement on a vertical
photograph - Stereoscope - Parallax - Flight
planning - Triangulation and Trialteration - Choice
of figures - Measurements of tnangulation - Theory
of errors and their application in surveying.
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Course Description of Civil Engineering Programme

C 1381 Transportation Planning & Traffic
Engineering (3.1,1)

(V0N 0P ) gpall Acating JEI Jasadd YA 2

Transportation  Plunning:  Introduction o
transportation planning - Transportation problem
defimition 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  (Humon
characteristics and vehicle characteristics) - Traffic
volume - Traffic speed - Traffic density - Travel
time and delay studies - Traffic flow characteristics
- Highway capacity (Two-lune highway) - Parking
studies - Traflic control devices - Intersections
control (Conflict points at intersections, Types of
intersection control) - Traffic signals design -
Weaving  for  intersections,  freeways,  and
CXPressways.
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C 1382 Highway Engineering (3,1,1)

() ) o) Gkl dcia APAY 3

Geometrie 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  classificabon -

Subgrade soil Strength- Soil stabilization - Stresses
in flexible pavement - Stresses in nigd pavement -
Traffic loads considerations - Flexible pavement
design- Rigid pavement design.
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C 1342 Irrigation & Drainage Engineering
(3,2,1)

(V0% er) cially gl dsia YFEY 2

Introduction - Methods of Imgaton and drainoge —
Alignment and design of canals and drains —
Sprinkler irrigation system - Drip irmigation system

- Canals lining - Ground water - Reclamation of

so1l.
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C 1392 Water Supply Engineering (3,2, 1)

(V0¥ o7 ) olaalls dlasyl dciaia YPAY &

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.
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Course Description of Civil Engineering Programme

C 1301 Peronals Skills (1,0 ,2)

[Tt'ral }wﬂ_;l{.d.\f-'\#

Communication - Crtical thinking and Problem
Solving - Leadership - Negotiation - Self Directed
Lesaming,

A 4l

C 1304 Pollution and Environment

(Y 00 o)) Adglly Sglill Yra g 2

(1,0,1)
I‘hllmu[}h}- of  Environmental  Controls - | 30y G alal aud,aly dale B il yall fasia — el Aol e ld
Introduction w0 National  and  International | _ dit T 3 :
Regulatory Structures - Emissions Control - | =8¢ = ol S50 dalas = cloglall Slagl o8 280 ) =

Environmental Impact Assessment - Ecological
Samitation - Nature and Sources of A Pollution
(Chemical and Biological Aspects, Effects on
Health and Environment) - Air Pollution Control
und Reduction.
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C 1300 Technical Report (7,0,2)
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Fach student prepares a report about a selected
topic of civil engineering. The report 15 submited
and discussed at the end of the term.

S Al naglarpan e oyl slacl alll 1S a0
PRI R S C QU U I RS ol SR U
Ak il

1Ty




S il

gy daale = dadd) LIS LLstudt At

Bl At od Sty Ak adall syt

Course Description of Civil Engineering Programme
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C 1408 Engineering Economy (1-1-0)

(0=1=1) outigh sbadyf 1644

Basic concept of engineering economics — Cash
flow — Compound interest formula — Time value of
money - Nominal and effective interest -
Equivalence — Present worth value — Benelit/Cost
ratioc = Annual cost — Economic analysis of
engineering alternative — Rate of retumn -
Depreciation — Income tuxes,
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C 1451 Design of Concrete Structures (3)
(3,2,0)

(v e Y or)(r) Giled oldia saal VE0Y 2

Working stresses design method - Design of water
structures (Circular tank - Rectangular tanks -
Underground tanks - Elevated tanks - Wide tanks) -
Design of shell structures (domes - cones),
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C 1472 Steel Structures Design (2)
(4.2,0)

(v 0¥ 8 ) (7) Abaee Sliia piad YEYY 2

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 pirders - Floor
connections) - Design for fatigue and stress range
concepts - Design  of plate  girder brdges
(Preliminary proportioning - Design for bending -
Design for shear - Combined shear and moment -
Buckling of plates - Longitudinal and transversal
stiffeners - Load beuaring stiffeners - Splices -
Curtailment of flange plates - Details) - Wind
bracing svstems - Design of bridge bearings,
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Course Description of Civil Engineering Programme

C 1481 Highway and Airport Engineering
(3,2,1)

(Vo f ) Qlllaally Gkl Aaiin VEAY 2

Highway Engineering: Testing aund specifications
of road aggregates - Testing and specifications of
bituminous materials charactenstics and tests - Hot
mix asphalt concrete characteristics and design -
Asphalt concrete mix planet - Pavement layers
construction - Pavement maintenance - Drainage.
Airport  Engincering:  Auport  planning  and
component - Aircraft charactenistics related to
airport design - Airport  classification - Airport
configuration - Runway orientation - Airport
obstruction clemrance surfaces - Airport capacity -
Geometric design of the airport (runway, laxiway,
exit taxiway - and apron) - Heliports landing strip -
Structural design of airports - Airport lighting,
marking, and sings - Druimage.
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C 1461 Design of Foundation (a)(3,2,0)

(v e ¥ e ?) (1) bl puaai 1 £9Y 3

Bearing  capacity - Shallow  foundation
(Construction considerations - Design
considerations) - Design of shallow foundation
(Isolated footings - Strip footings - Combined
footings - Strap beam footings - Rafts) - Deep
[oundations (Construction considerations - Design
considerations).
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C 1462 Design of Foundation (b)(3,2,0)
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Design of deep foundations (Piles foundations -
Piers - Caissons - Construction and design of
retaining wills - Construction and desizn of sheet
pile walls) - Construction and design of ground
steel tanks - Foundations on difficult soil,
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C 1491 Sewerage(3,2.,1)

(Vo7 o7 ) aall dipall Adia 12414 2

Sources, tvpes and characteristics of municipal
wastewater - Municipal wastewater collection and
transportation - Prelimmary treatment of municipal
Wastewater (Deceleration chamber - Sereen and
Gritchamber) - Primary treatment of  municipal
wastewater - Sccondary treatment of municipal
wastewater (Oxidation pond - Activated sludge
process - Trickling filter process - Rotating
biological contnetor - Aerated lagoon) - Sludge
disposal (Thickening - Stabilization - Dewatering).
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Course Description of Civil Engineering Programme

C 1402 Projects Mangement (3,2 ,0)

(+ o ¥ a¥ ) Sleg il gldl Y4.¥ 2

Definitions used 0 projects management - The
project life cycle - Project stages - Relationships
and responsibilities of the different project parties -
Execution phase responsibilitics - Productivity -
Quality management.
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C 1441 Design of Irrigation Works
(4,2.0)

(¢ 0% ot) @l Jlael psaal V88 2

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).
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C 1500 Projeet (1.,0,7)
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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  satsfving  the concerned codes
reguirements, the computer applications as well as
the experimental work when necessury, in addition
to the technical engineering drawing of his design.
The project report 1s 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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C 1400 Field Training (0,0,2)

VEs N A( Y6 .}?‘.1.4._.,...,.4__,.:;”.. 3

The student should carry out a field training in
some construction project for & 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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Course Description of Civil Engineering Programme

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

(v o or) aliaad Wualiuay JV3 Auala Yo Y 2
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Seismological Background - Earthguake analysis
using equivelent static method - Lateral load
resisting systems - Configuration of earthquake
resistant structures - Response spectrum analysis -
Muln degree of freedom systems - Mode shapes -
Modal superposition method < Code applications.
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C 1522 New Construction Materials
(3,2,0)
- Elective course (List A)
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Different types of new construction materials -
Constituent materinls of the new construction
materials - Properties of the new  construction
materials (Physical,  Chemical & Mechanical
properties) = Fabrication technology - Comparison
with conventional construction matenals -
Structural applications - Testing - Economical poimt
of view.,
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C 1552 Repair and Strengthening of
Concrete Structures (3,2,10)
- Elective course (List A)

(v o ¥ o7 ) ddlealdl Slicall ae iy auayi Y00 3
[“""‘ﬂ} Glia) ke —

Deterioration  causes  of  concrete  structur -
Evaluation of concrete structures - Repair and
strengthenmmg matenals (Types - Testing -
Haondling) - Bond between vepair and strengthening
materials and concrete surface - Design of repair
and  strengthening  systems - Repair and
strengthenmg of concrete elements (Foundation -
Columns - Beams - Slabs.,.ete.) - Repair and
strengthening of concrete structures against effect

alpa — Auile ) sl L — Zgla el sl s bl
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of carthquakes and fires - Protection and Al

maintenance of concrete structures.

C 1554 Special Concrete Structures (v 0¥ er) duald Lilud clsia voot o
(3,2,0) .

- Elective course (List A)

(1 Aatlf) glaal jia =

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

C 1562 Special Foundation (3 ,2,0)
- Elective course (List A)

(+ ¥ 7) dala Clulud You ¥ 3
(1 dastd) (gyladl  ha -

Intreduction to numerical analysis of shallow and
deep foundations - Modem  foundations (design
and Construction) - Reinforced earth structures -
Foundations for offshore structures - Introduction 1o
construction and design of tunnels and under
ground  structures - Introduction 1o foundations
subjected to dynamic loads.

— Apeally A ) ) el sanall Staill 3 Aaska
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C 1572 Advanced Steel Structures (3,2,0)
- Elective course (List A)

(¢ 0¥ o) Aaaile ddsea Slida VOVY 2

(1 Aaill) glaal ik -

Design of cold formed sections - Plastic analysis
und 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 relevamt 1o
bridge design (Beam pgrids - Cuwrved and skew
bridges - Composite bridges - Temperature effect in
bridges - Erection of bridees).

3 ey adaattly (itadl] = 30 e AL o lhil paad
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C 1532 The Global Positioning System
(GPS)(3,2.,1)
- Elective course (List B)

(+ ¢ Yo7 )aslial Lyl clilaay) o8I Yory 2

(o Aull) glasl -

Introduction 1o 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,

= Az licall Y] falew plydl = Lmlicall Jlaill = daia
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C 1534 Remote Sensing (3,2,10)
- Elective course (List B)

[ (] .T.f].‘l:.t‘:F-JLl:-L'ﬂ'lﬂrt o
(o Auill) las) e -

Basics and principles of remote  sensing -

Definiions - Energy sources - Advantages of

remote  sensing  techmigque - 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
mterpretations,
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Course Description of Civil Engineering Programme

C 1582 Highway Construction Mangement
and Quality control (3,2,0)
- Elective course (List B)

(« e ¥ o7 ) Gkl Slegyiaiags huag 3l V2AY 3
(o Aaill) (IR 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.

Bl e Sliada - Gy dall Doy e 5 g la g Sl in
el Sl g e e doadll Al Se e — Gkl Sleg e
Bagall lacay lan — Al Slhalall #5508 -

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

(0¥ 0¥ ) sapally JAII Glslas gilai VoA 3
(o Aalll) GLodl ;5 ha -

Techniques of analytic and simulation modeling -
Sumulation methodology - Steps - developing o
simulation model - Validation and analysis of
Simulation modeling and  results - Computer
simulation models — Simulation modeling of
signalized intersections,

Jae Solghaa = FlElaall damgia = BlElaal) daiany Ldall) il
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C 1592 Advanced Sanitary Engineering (3,
2, ()= Elective course (List B)

(v 070 F) Aadlia diaeo duatin 104Y 2

(v Aedll) () jha

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

deahioly gpteall AN = olaall e daTATN g Cum g el A1)
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C 1594 Modeling of Water & Wastewater
Networks (3,2,1)
- Elective course (List B)

(Fe¥in) amall cdpally oluall CilSad dadal 1044 3

Madeling of water distribution systems - Analysis
and design of water networks using computer
apphcations — Modeling of sewer systems -
Analysis and design of Sewer Networks using
computer applications - Applications.

pladily olaall LSS wiaialy Julad— alid] auig SIS a0
Jilad - aall Gieall slis auaad SIS Aadai. o) satall

- e calall daialy el Gl S aiaay
P B

VT




S A

Ly dmale = dadl LIS Ll At

Ak ddedt B O A el (g g

Course Description of Civil Engineering Programme

AClCial) datigh ponads A5¥1 48,80 DU das s Aisal) Latigh) and pgds e -

C 1107 Civil Engineering Technology
(215 1)

(A =1=7) Aol Auaigh LaglgiS V1 oY o

Distance measurements by tapes and electronic
devices - Angle measurements by theodolites -
Measuring and calculation of levels - Traverse
caleulations and setting out of bulldings - Adjusting
the verticality of building elements - Fundamentals
of highways pavement - Types of buildings -
Fundamentales of concrete and steel  structures
(Different elemenls - construction methods) -
Concrete technology - Construction  technigues
relevant o machinery - Stabihity of structures -
Design and construction of Machines footings -
Effects of heavy machines vibrations on structures.,
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C 1108 Civil Engineering Technology
(3.1.0)

(+ 0 o7 ) ddaall Auaigh LagleiS 4 Y o A 2

Distance measurements by tapes and electronic
devices - Angle measurements by theodolites -
Measuring and calculation of levels - Traverse
citlculations and setting out of buildings - Adjusting
the verticality of building elements - Fundamentals
of highwavs pavement - Types of bwldings -
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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Courese Contents for the Basic Engineering Sciences Department

B 1021 Mechanics

(n)

(1) Ll very

General principles, Vector algebra and applications to
mechanics, Statics of particles, Moments of forces and
couples, Equivalent systems of Torces and moments,
Equilibrinum 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 Al clgadall e - dle bl
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B 1022 Mechanics ( b )

() Sl 10 7Y (s

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

Laboratory experiments
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B 1011 Mathematics (1 ) ( a )

(1) (%) el

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

Differential Calculus: The real number system, the extended
rel number system, real intervals, Real functions and ther gruphs
(Algebraic functions, trigonometric functions and their inverses,
exponential, hyperbolic and logarithmic functions). Limits and
continuity. Differentintion of real functions of one variable.
Applications of differentinnon (maxima, minima and inflection
points, curve tracing. optimization problems, related rates). The
first mean value theorem and fimst order approximation of
functions
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Courese Contents for the Basic Engineering Sciences Department

B 1012 Mathematics 2

T Skl VoY

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

Integral Caleulus and mathematical analysis: Indefimite imtegrals
with applications. Methods of integration. Definite integrals with
apphications (areas. volumes of revolution, lengths ol curves and
surface integrals). Sequences and series, power serics. Mean
value theorems and Taylor's theorem, Taylor's and Maclaurin's
expansions of functions.
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B 1111 Mathematics ( 2 )i a )

(1) (F) claalh v1yY e

Differential Equations (A): Classification, formation and types
of solutions of ordinary differentinl equations. First order
differentinl equations (separable, homogeneous, exact and linear
equations). Orthogonal trajectories, nth onder linear differentiol
equations with constant coetficients. Particular solution of non-
homogeneous equations by opertors and vanabion of parmmeters
methods. Euler's equations, Reduction of order. Linear systems of

differential Equations. Gamma and Beta functions.

Multivariable Caleulus (A): Surfaces and curves in three
dimensions. Vector functions ol one variable, Scalar functions of
several variables, partial derivatives. Directional denivatives, 1otal
derivatives, Applications (tangent plunes and normal lines, Tavlor

expansions, maxima and minima, Lagrange's multipliers).
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Courese Contents for the Basic Engineering Sciences Department

B 1112 Mathematies ( 2 )( b }

(=) (7 ) <Sbablh vy

Differential Equations (B): Senes solution of  differential
equations, Special functions of mathematical physics (Legendre
polynomials and Bessel functions). Laplace tmunsforms with

applications, Fourier series with applications. Partial Differential

Equations (Classification and types of solutions, solution of

linear partinl  differentinl equations with constant  coeflicients,
canonical and standard forms, solution of some imitial-boundary
vitlue problems)

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

el Al el e sleadl Ja ¢ o Aalalidl) Cialaall
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B 1213 Mathemarics 5 (for Mechanical Engineering
Specialization) (3 j( a )

(1) (r) claslyvvvr

Functions of a Complex variable: Complex numbers and the
complex plane, Cauchy-Rigmann  conditions and  analytic
functions. Complex differentiation. Confiormal transformations,

Some elementary transformations (linear function, the function

w=z" , mtional and bilinesr Functions, imitional fiunctions,
the exponential function. tmgonometnc 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 hnear programmmge. The simplex method. Application to the
transportation problem
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Courese Contents for the Basic Engineering Sciences Department

B 1214 Mathematies( 3 )( b )

(2 ) (7)) bl VY8

Numerical Methods: Least square approximation.  Lagrange,
Mewton and Hermute 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 imtial value problems in ordinery  differential
equations.  Finite  difference  methods  for boundary  value
problems m ordinary ditferentinl equations and  initial-boundary
vitlue problems for partial differential equations. Computational

Nuid mechanics (gas dynamics, elosticity and heat flow),

Probability and Statistics: The probability space. Conditional
probability,  Probability  functions amd  distnbutions,  Basic
theorems. Discrete and continuous  distributions.  Statistical
estimation. Tests of hypotheses.
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B 1215 Mathematics( 4 )( a )

(1) (¢ ) cluabh Vv¥Ye

Functions of 8 Complex variable: Complex mmmbers and the

complex plane. Causchy-Riemann  conditions and  analytic

functions,  Differentiation. Conformal  tmnsionmations. Somwe

clementary  transformations  (Iinear function,  the  function
SR : ik T T ;

W=2I . ratonal and bilinear functions, mtonal functions,

the exponential function, trigonometric functions, ...). Complex

andd  integration.  Taylor's and  Laurent's  series.  Comtour

integration. Applications to potential and field theory.

Mathematical Programming Problems: Gruphical approach
of limear programming. The simplex method. Application to the

transportation problem.

ol (g adlly Kl Hae Y e Kall pdall iy
oSl sl L Al Jledly ey — S8 g n
bt Jlgall ) Adg¥) Cpanll (e Lyl IsblaT) aly)
2 Jpally ksl ANy Gy SN, W=20 A,
Sl sl L La ey Aaliall Jlyadly 4yl adially Alall
SO VIS | i P WL | R N SRR 1 S . T . PR
oo laall Agplany seall 4

Akke Aokl Aol Al Jolad + Asdle )l davajll s
Cdal Al G cliuds Skl




3 S il

Ly daals = doddl LIS LLstut Al

Al Apnlidl pglall gud Oyl sl & 4=

Courese Contents for the Basic Engineering Sciences Department

B 1216 Mathematies( 4 )( b )

(w) (¢ )bl V7Y o

Numerical Methods: Least square approximation.  Lagrange,
Newton and Hermite interpolutions, Newton-Cotes and  Steifel
imtegration methods. Numerical solution of a system of linear
and nonlinear equations, Cne step and multi-step methods for the
solution of initial value problems in ordinary  differential
cquations.  Finite  difference methods  [or - boundary  value
problems in ordinary differentinl equations and initial-boundury
value problems for partial differential equations. Computational

field theory and acoustics.

Probability and Statistics: The probability space. Conditional
probability.  Probability  functons and  distnbutions.  Basic
Statistical

theorems. Discrete and  contimuous  distributions.

estimation. Tests of hypotheses.
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B 1217 Mathematics( S )( a )

(1) (o) clbabiriy o

Funections of a Complex variable: Comples numbers and the

complex  plane.  Cavchy-Riemann  conditions  and  analvtic

functions. [Dnfferentinnon. Conformal  tansformations.  Some

clementary  transformations  (lmear  function, the function

w=z'

. rattonal and bilinear functions, trrational  functions,
the exponential function, trigonometric functions, ...). Complex
and Taylor's  and  Laurent's

integration. Apphcations in fluid mechanics and structure.

miegmtion. series.  Contour

Mathematical Programming Problems: Graphical approach
of lincar programming. The simplex method. Application (o the

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

() (o) cbualif YYVA

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

continuum mechanics (Muids. elasticity and soil mechanics),

Probability and Statistics: The probability space. Conditional
probability.  Probability functions and  distnbutions.  Basic
theorems., Discrete and  continuous  dismbutions.  Statistical

estimation. Tests of ypotheses.
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B e Chemistry (o g ¥——7 ) (Y—+=7) (1) smsll vegy
The gaseous state, liquid state, cements, electrochemistry | gk FRPL4 PP R T N B (PR PR T T
and metallic corrosion, metallic  elements, solutions,

colloids, thermo chemistry, chemical kineties, chemical
equilibrium, acids and bases .
Laboratory experiments.
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Water treatment  separation  techmiques  (distillation,
extraction, desalination), organic chemistry basic concepts,
Hydrocarbons, Hydroxyl compounds, organic acids and
bases, coal, petroleum-based  industries,  chemical
explosives, high polymers, lubnicants and detergents.
Laboratory experiments,
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Courese Contents for the Basic Engineering Sciences Department

B 1214 Mathematics( 3 )( b )

(e ) (r) clald e .

Numerical Methods: Least squure approximation. Lagrange,
Newton and Hermite interpolations. Newton-Clotes and  Steifel
integration methods. Numencal solution of a system of lincar
and nonlinear equations, One step and multi-step methods for the
solution of mitial value problems in ordinory  differential
equations, Finite difference  methods  for boundary  value
problems in ordinary differential equations and initial-boundary
vilue problems for partial differentinl equations. Computational

M mechanies (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
estimution. Tests ol hypotheses.
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B 1215 Mathematics ( 4 )( a )
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Functions of a Complex variable: Complex numbers and the
complex  pline,  Couchy-Riemann  conditions  and — analytic
functions.  Differentiation. Conformal  tansformations.  Some

elementary  transformations  (linear  function, the  function

== q" = E3 B4 = . Ll "
W=2 ., ratonal and bilinear functions, irranonal functions,
the exponential function, trigonometric functions, ...). Complex
and

mtggration.  Taylor's and Lowrent's senes.  Contour

integration. Applications to potential and field theory.

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

transpontation problem.
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B 1133 Modemn Physics ( 3 -1-2)

(Y=1=v ) sl sligadll VIFY

Planck’s theory of quantizatnion, Photoelectmne effect.
Compton effect, Dual property of motion of particles,
Principles of quantum mechanics, Schrodinger 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, maobility,
drift of carriers, receptivity, doping of semiconductors:
n-type and p-type, hffusion of camers, Recombination
and generation, Continuity equation, pn junction, other
Junetions, Diode applications,

Laboratory experiments in photoelectric effect, Hall
effect, current in semiconductors, thermistor, diode
charactenstics, photodiode
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Course content

English Language

U 1011 Technical English Language (0-2-0)

Rapid review of grammar — technical vocabulary development — scientific reading comprehension (skimming,
scanning, answering literal and inferential questions) — listening to authentic materials from labs, workshops (
instructions) - communicative skills development - writing ( paragraph format — note-taking — definition ) —
translation from English into Arabic and vice versa.

U 1012 Technical English Language (0-2-0)

Dictionary skills - Reading comprehension pertaining to the specialized departments (focusing on terminology)
—vocabulary development strategies (word formations) — descriptive writing of experiments and labeling —
listening (lectures on specialized topics) —speaking (describing and discussing) - translation from English into
Arabic and vice versa.

U 1111 English Language (0-2-0)

Library skills - Reading comprehension strategies (authentic materials of specialization fields) —writing
(technical report — describing table, graphs and charts) — listening (academic lectures and presentation) —
speaking of interpreting graphs and figures - translation from English into Arabic and vice versa.



