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Course code Course -l Sl 258
MENG 7401 Numerical ana.lysis i‘n mechanical A Atigh b sae Jalas VEo) el
engineering
MENG 7482 Industrial operations research dpeliall llaall & gay VEAY claa
MENG 7483 | Production planning and control WY (8 aSaill g Japlassl) VEAY claa
MENG 7484 Industrial economy s liall alady) VEAE claa
MENG 7485 Modfaling aer simulation of Al e shaidl $Slas ; daias VEAG vl
industrial systems
MENG 7486 Industrial facilities.planning and Ao lial) Shenctl (a5 s VEAT clas
analysis
MENG 7487 Work study A Ay VEAY claa
MENG 7488 Quality control and assurance 83 gal) A g3 g Sl VEAA claa
MENG 7489 Total quality management 4] 3 gall 3 ) VEAQ claa
MENG 7400 Project & 5l Vi cla
alalll L ol 95— ASilual) digl 8 Lidad) il jal) 2 ghd < 5 jha Y
Course code Course aall Sl g8
MENG 7401 m'\tlal::hmaenriicC:II ::;ilzzi;riigg LSl Rl A e s Vi e
MENG 7472 | Physical metallurgy of welding Aladl A8y 5dl) Lia 5 ) ollial) VEVY claa
MENG 7473 Welding processes Al cllee VEVY claa
MENG 7474 Chemistry of welding FENI{PARVE VEveE clea
MENG 7475 Welding design Glalll aranas Veve claa
MENG 7476 | Inspection and testing of welds Slalalll Hlddl 5 jand VeV slaa
MENG 7477 Total quality contro! and Al 5 G001 53 pall 2 5 S VEVY slas
assurance In welding
MENG 7478 Welding defects and repair [PEN IO PR ENI P VEVA claa
MENG 7479 Welding modgling and Al i olSlal); daial VEVa s
simulation
MENG 7400 Project g 5 riall Ve claa




ABUal) alai - 4SSl dadigl) B Ldad) cilaad jal) 2 gl <l ) i ¥

Course
) -ial) dal)
code Course LA a8
MENG 7401 Numerical analysis in SISl duarighl b sate Jidad | YE) claa
mechanical engineering
MENG 7432 | Design of pipeline networks Dl gall G sl VEYY claa
MENG 7433 Steam generators and heat Al s gap ) yad | VETY dla
exchangers
MENG 7434 Pumps and compressors Lt gl 5 laadll VEYeE claa
MENG 7435 Measuremejnts a‘md analysis ) Y i s s VEVO vl
of vibrations
MENG 7436 |  'ndustrial measuring fueliall Ll 5 el VETT clas
instrumentations
MENG 7437 Hydraulic and pneumatic A yuell 5 duila gl i 40l VETY wlea
systems
MENG 7438 |  Steam and gas turbines Alaall 4y Hall iy il VEYA claa
MENG 7439 Control using PLC daa ) Aglaiall oSasl) i) 5o VeV claa
MENG 7400 Project & 5 il Ve claa

il g & ) — ASlCual) daigll 8 Lidad) bl jal) o gls <)y 8 €

Course " ooall g8
code Course Rl
MENG 7441 Refrigeration and its Aaliaal) dalai gyl Veey claa
MENG 7442 | Air Conditioning systems Qi) ankai g ol gell oSS VEEY claa
MENG 7443 Thermal Engineering A Ay VEEY claa
MENG 7444 Measure'ment'and Control FUNEY @ <,S.;:d\} u.ut_.ﬁﬂ\ akas VE£E sl
of Refrigeration and AC il g oy il
MENG 7445 | Industrial Refrigeration, AC e Uil A sl 5 o€l 5 3,5l | V2o claa
and Ventilation Systems.
MENG 7446 Equipments of o e VEET dhan
Refrigeration and AC CapSill gl alai Cilase
MENG 7447 | Computer application and .
oray Saving 2255 () clal) il
Energy Saving in il 2y, Al d AalL VELY claa
Refrigeration and AC DTS <
MENG 7448 Design of AC Systems e) sl a3 ola aranal VA claa
MENG 7449 M.amter.lance of oSl g oy il ki Ala VE£4 dlas
Refrigeration and AC
MENG 7400 Project g 9 piall Vi claa
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utigl) b Lauigh o ghall 3 AGalil of 5 giay ptivalall Ayugatl) il il

Ll
Course Course sl 2ohal) agg
code
Applied statistical o tigll lan) il
MENG 8401 | engineering in mechanical T Advy claa
engineering A5Gl dusigl)
encs | M| e | 0 s
MENG 8411 Fluid mechanics lge KiilKia AEYVY claa
MENG 8412 Gas dynamics Chlad) Kol AEVY claa
MENG 8413 Computational fluid Aylal) ailsal) Kaaliss AT dlas
dynamics
MENG 8414 Viscous flow A Gl AEYE claa
MENG 8415 Turbomachinery daanll eV AEYo claa
MENG 8420 Thermodynamics iyl Kl ALY+ claa
MENG 8421 Heat transfer 3 Jlal AEYY claa
MENG 8422 | New and renewable energy 3aaatally snaad) 43U AEYY claa
MENG 8430 Combustion theory Glal) ayylas ALYy claa
MENG 8431 '”ter”Z'ncg‘i’:;ZUStion Sals Glal ) AEYY e
MENG 8432 Combustion knietics Gy Al AEYY claa
MENG 8450 Control theory aSanl) dy)la Ago claa
MENG 8451 Control systems Sadl) alas Aoy claa
MENG 8452 System dyna.mics and Al \Ssali Ak A£OY wla
modeling
MENG 8453 | Industrial system simulation duigll alaill 3\Slasa Aoy claa
MENG 8454 | Hydraulic power systems Al ilaghaie b aSal Nsos vl
control LS el

MENG 8460 Materials engineering A gall Aia AT claa

l\gigﬂls Stress analysis Algal) Jdalas AeTY claa
MENG 8462 Theory of plasticity A gall) 4yl AETY claa
MENG 8463 Computer aided design Culally acda arenal ALY claa
MENG 8464 | Finite element applications sadaall paliall cilandss AeTe claa
MENG 8465 Countium mechanics 3 patunall 3l gall S101K00 Ao slay
MENG 8466 Polymer processing adsll Glilae AT claa




Course

C 24l dall 3
code ourse ol Jokall aes
Nanomaterials & their
LeauSi g dg 5l 3 gl ALY laa
MENG 8467 characterization 2555 Gl 2yl
MENG 8470 Metal casting bl A8l AEY Y ey
MENG 8471 Theory of metal cutting Olaal) adad dykas AEVY claa
MENG 8472 Heat treatments of metals Sl obaall Al Aalldl | AEVY dlan
and alloys
MENG 8473 Metal forming Oalaal) JaSin AEVY Slaa
MENG Computer aided
1l st AEVE claa
8474 manufacturing TR
MENG 8481 Quality control tools 3agall 8 oSal) il AEAY claa
MENG .
i i 3 | 4xa) AEAY &
8482 Quality audit Jsall dzalye laa
I\gigf Inventory management ol ylal AEAY claa
MENG Computer aided el e aa 5l AEAS whan
8484 management
MENG
i Sllee & AEAC Slaa
3485 Operation research Gllee Ergan °
MENG Mamtenancz'e plr?mnmg and Aol 28l pay s AEAA whas
8488 monitoring
MENG
i 3 ) Aal<s AEAQ Slaa
3439 Quality cost Jsal
MENG . .
8493 Multibody dynamics saxdiall alual) Kl AEAY claa
MENG Design of mechatronic . .
36 5l dadai) aaual AEAT claa
8496 systems S ’
i Ligl 8 Ladfie Cile gunge
MENG 8400 Advanced topics in < Afen dlan

mechanical engineering (1)

(V) &Sslsad




A al) Aaigh) 3 Lpcuigh aghall B Adealdl) o) ) giSal Apagat ol il

C
::;:e Course o2l Jo8all aes
MENG 9410 Turbulent flow cyhaadl byl 9¢) . claa
MENG Two-phase Flow By S Gl 9£YY claa
9411
MENG 9412 Computational methods in sl el Alial) plall | 41 Y laa
fluid dynamics
MEN 5 el A yas s
N Boundary layer theory Aphad) Skl 3,k VY e
9413
MENG 9431 Combustion and air slsgll Cugli b Sailly Glpay) | 2€T) clea
Pollution control
MENG 9432 Computational methods in Gy & duluall )kl EVY ol
combustion
MENG 9433 Modeling of engine Sl b 3l dAades ALY laa
combustion
MENG 9434 Atomization and spray gyl 9¢v¢ claa
MENG 9435 Combustional of non- s ) gl lsial q¢v0 ol
traditional fuels
MENG 9436 Gas turbines combustion yladl bl 8 slyay) 7T claa
MENG 9461 Materials failure Agall Hlgil 67 claa
MENG 9462 Composite materials S yall 2lgal) £7Y claa
AShdl g el ki A¢7¢ olaa
MENG 9464 | Advanced theories of casting
Aaagiall
: Sl iy by ylas £V claa
MENG 9471 Advan.ced theories of s
forming processes aniiall
MENG 9472 Advanced theories of Loaiall Alalll Collids culplas | AEVY clea
welding techniques
Advanced Theories of non- S Jrd by iy L EVY claa
MENG 9473 | conventional machining R
Qs
processes
MENG 9474 Computer integrated wiailly alal) JalSs 5VE ol
manufacturing systems
MENG 9481 | Total quality management ALalil) 3a4all 3))) LAY claa
MENG 9482 Production operation z Gy illenl) 5)) GEAY el
management
MENG 9491 | Control systems and motion ASHally aSail) ala 9£9Y vl
MENG 9492 | Advanced mechanism design Ladiie ] aganal 9447 cla
. Latigl & dediie Cileginge | 360+ claa
MENG 9400 Advanced topics in <

mechanical engineering (2)

() &S50




LSlSall Atigh) A& Lidad) cilaal jall 2 glas <y el alad) (g giaall

MENG7401 Numerical Analysis in Mechanical
Engineering
Numerical methods for solving linear systems
of equations: direct and relaxation methods —
Numerical solution of ordinary differential
equations —Introduction to the numerical
solution of partial differential equations.

LilSal) Autigl) 3 gase Jai Ve dlaa

a5 5pdle (3ol iball i alaall Jal dpae 3,k

Jall ) i cdalal) Alalidl cYaladll sasell Jal -
el dlealal) e sbeall sl

MENG 7482 Industrial Operations Research
Mathematical modeling and its application in
industry, resource allocation models,
transportation models, network models,
nonlinear models, dynamic programming
models, decision making models.

e liall clleal) digay VEAY Slay
Uanads & ilag deliall b gl s dual)ll dadall
gl ) zalaiy eclSadll ool (Jiill & 3las ¢a))sall

kel Jae vy ASalipal) Aoyl 3l

MENG 7483 Production Planning and Control
Introduction, for casting models, process
planning, material requirements planning,
capacity requirements planning, scheduling,
inventory control, production control,
performance evaluation.

FUY) b asailly el VEAY claa
Glalia¥) Jaylads cadadil dylee g ccaall 73l (dadie
Al yag (Alaally cldliall Jghaasl) e 5,08 calsall (4

eI aang (Y Adlyag ¢33l

MENG 7484 Industrial Economy
Introduction, industrial costing, break-even
analysis, present value analysis, comparison

among alternatives, replacement models,
depreciation models, feasibility studies, cost
minimization.

Sliall slady) VEAE clar
el Jidas ¢ Jalaill Jalatil) (dpe liall (oISl ciania
z 3y el zalais cilad) o A)lae Allall
AN S8 ¢ ggand) cilud g (D]

MENG 7485 Modeling and Simulation of
Industrial Systems
Concepts, analysis and evaluation of industrial
systems, modeling and its applications,
discrete and continuous simulation, design of
simulation models, output analysis and

evaluation, simulation languages, case studies.

leliall claghiall 5lSlaag dadai VEAO dlaa
Leilindaty Aadal) cdae lial) alail) sy Jalas caunladll
il 38Ul 7 3 ppanc 6 patanally Aalaiial) 5\l
Alls Al allad) dilad dlgandiy cilayaal)

MENG7486 Industrial Facilities Planning and
Analysis
Facilities planning, industrial service and

support, system requirements planning, plant-

layout techniques, material handling, storage

and layout, plant location selection, evaluation

and improvements methods.

Ao lal) Mgl Jaladg Jadads VEAT Slap
Talai olai el duelial) ilasall gl (34
.d)Lj\ Craanlig e.usﬁj cc;.cml\ cﬁy )\:\A\ sL:\Laﬂ\}




MENG 7487 Work Study
Introduction to work analysis and evaluation,
methods study, work measurements,
allowances, learning curves, standard time,
work improvements techniques.

Adla d))a VEAY dlaa

Jaall ciluliy ciahall Byl cJaall auis Jilad 3 Fosia

Jaall i ¢ ol g alal] limias <Y adly

MENG 7488 Quality Control and Assurance
Basic principles, economy of quality, control
charts sampling plans, vendor evaluation,
principles of quality assurance, quality system
design, auditing techniques, quality circles,
quality improvements programs.

Bagal) AS gy aSadll VEAA dap
psmll b oSl 3asall cilnbiatl Al gsaludd)
Ol 53k clagual) i (il 337 Lot Al
agall Hilen (Gl Qi Bagal) avaal alai 3agall
Basal) el Cpend

MENG 7489 Total Quality Management
Introduction to management science, concept
of quality and role of management in quality,

management functions, planning,
organization, leadership, decision making,
follow-up, performance evaluation
measurements, technological planning and
transfer of technology in the light of quality
requirements.

A< Bagald) 5))a) VEAS claa
Bagall 5l 3 laysagsagall aseda Y ale 8 dadia
Ol 3las) saldll capdanil) (daghaasl) s)lay) Caillag
Jaig oaslsiSall ladadill o )aY) ani Cluld (el
Bagall Gldlie ¢ gn A Ll il

MENG 7472 Physical Metallurgy of Welding
Introduction, processes and types of joints,
mass and heat flow in welding, metallurgical

effects of the weld thermal cycle, solid phase

welding and ceramic bonding, brazing,

soldering and adhesive bonding, carbon and

ferritic alloy steels, austenitic and high alloy
steel, non ferrous metals, the behavior of

welds in service.

alall 485,80 Lagglliall VEVY clad
calalll 8 Abslly 3y al) (3835 cJoasll g 153l cillee daria
sl sl calall Al 8500 8 A liadl 2
8y (3,Sandl plad cigal lal cclialpudl g Al
laally (i) caloall ¢ iasilly (il el Tl
COlalalll gl cdpnan yual) aleal) celiliall Jle

MENG7473 Welding Processes
Introduction« brazing and soldering, fusion

process: [oxyfuel gas welding, thermit welding,

arc welding, consumable electrode welding
processes and nonconsumable electrode
welding processes, electro slag welding,

electron beam welding , laser beam welding,

pressure processes [gas pressure welding,

friction welding, resistance welding processes

(spot welding, projection welding, high

frequency resistance welding, flash welding).

alalll cilles VEVY dlar
Gl alad) o eall cililee 3 anlly A3sall Hlal ciatia
s ASlgiua Alalll Cililae ¢ (Gusil) alad e Bl Ala
Aajal alal el o LSl Hlal 3y FSN) Al
S aim alal ] daial) cililee ¢yl lal e 5
capal alal = 5o, alal) daslial Alad €Y Hlal
(Bl alal caniil e daslial) Hlal




MENG 7474 Chemistry of Welding
Introduction, to the role of chemistry in
welding , chemistry applied to oxy-acetylene
welding process, role of welding fluxes in
submerged arc welding process, flux
manufacture, its quality control and testing,
slag-metal reaction and performance of
submerged arc welding flux, selections of flux-
wire combinations and its effect on weldment
properties, electrode coverings in shielded
metal arc welding, slag-metal reactions in
shielded metal arc welding, weld pool
chemistry, welding materials in the different
welding processes.

plalll cliag VEVE laa
alal clilee 8 o LSl 3ol alall) 3 LSl )0 cAadia
¢ osiall Gugdl) plad Glidae 8 SN Hea plind ouSY)
Oxal) Jelis (cl)lmal s sagall (8 aSatll ¢ ulall aias
Al S5 sk serall (el (3 GuSE laly Caally
39 SV calalll (ol e olly il (ulallg alall)
& Sadlls Gaall Jeldl ¢ canall (sl plal (2 (aral
b alall) dse calalll 485, 2 LS cenall Lugil) alal
Al alalll Gblee

MENG 7475 Welding Design
Introduction, factors affecting welding design
(materials for welding , welding processes,
welding joints and grooves, residual welding
stress and distortion, fixtures and positioners,
joints strength and efficiency, welding costs
symbols for welding and inspection (basic weld
symbols, location of elements, location
significance of arrow, references, dimensions,
supplementary symbols, examination
symbols), inspection.

Glalalll azaal VEVe lar
olalll Sga ) alalll svesi 3 8555l Jalsall caia
Al Caleal) iVl alall cSlay clall clle
2S5 (Al ) RIS Al ccleSaally il el
L) Al e l) Ghsly cilelalll 358 calall
AliaSl G50y calad caalia capns aise Baaal ¢ pualial
Ll o(pandll Hsa)lls

MENG 7476 Inspection and Testing of Welds
Code welding, nondestructive test (magnetic
particle testing, radiographic inspection.
penetrant inspection (red dye penetrant, spot
check, fluorescent penetrant), eddy current
testing], destructive testing [groove welds,
fillet welds, laboratory tests (microscopic and
macroscopic, chemical, analytical and
corrosive mechanical)], visual inspection.

Glalalll jlidly yaad VEVT Slar
Glall L) 480 el ahlaay) Glalll )l
G (aE (et el (A6 dgunlalingl
(piall G315V (B dady o) yanl) dapall (3)54)
calalll 3 5aa) LAYI Chlaal) (delsal) chlall las)
Aladly 4ppgaall) Alamall sl (alalll day i
gmml) il of LSSl JST, biacilly 2aLal)s




MENG 7477 Total Quality Control and
Assurance In Welding
Concept of quality, quality control and process
improvement, total quality control, quality
diagnosis and TQC diagnosis in welding,
statistical tools used in welding quality control
, welding process analysis and improvement,
problem finding investigation in welding,
quality assurance methods and systems,
inspections types and standards in welding .

alall) & A<l Bagad) aSgig aSail) VEVY claa
335l Adlye cdlanll Gty Bagall 4dlhag 3250)) o 5gda
alalll 8 TQC il (awiinl) de sy A1)
Jalat calad 3asal) Al 8 dexiiosdl dilany) ilsaV);
calalll gy JSLaa alagl ¢ \ghuaiy alal) dlee
el Gl Slilee g1l 5 Aalaily 3asall laca Gy
Aalll

MENG 7478 Welding Defects and Repair
Weld discontinuities , cracking phenomena in
steels , cold-cracking due to hydrogen, lamellar
tearing, hot cracking, reheat cracking, repair —
welding , service defects, failure analysis,
assessment of repair, repair welding
procedures (comparative studies), welding
repair procedure specification, welding repair
plan, welding repair procedure qualification.

eadaly alall cage VEVA clas

e el clall b BEaY) sk olall cile Ui
o gl (asliall el g yuel) cane 33U
Fasd 5 cplall Z3laly vl (i sale) (AL
el 23] ) ais L) (st ¢ gl
¢ Aall el ) Chagt ((Aylhe ciluly) Hlall

MENG 7479 Welding Modeling and
Simulation
Concepts, analysis of welding systems,
modeling and its applications, discrete and
continuous simulation , design of simulation
models , simulation languages, case studies

alalll 3 SlSlaally Apdalll VEVA claa
3lSlaally ¢ Lgalipdaig dadailly caladl akas Juladis canalidll
BlSlaall Gl lSlaal) z3lai aranalis (8 paiusally Aaiial)

adla :’\.u:b.l ) 9

MENG 7432 Design of Pipeline Networks
Viscous incompressible flow in pipelines — 1-D
steady flow of compressible fluid — fluid flow in

pipeline networks — energy transfer through
pipelines — pumps and pipeline systems -
theory and design of centrifugal and mixed
flow pumps — theory of design — axial flow
pumps — cavitations — performance and testing
of pumps — pumps operation problems —
pumping stations — theory and design of
centrifugal compressors — theory and design of
axial flow compressors — compressors
accessories.

selgall Gl aranal VEFY  dlaa
Ol ccanli) 8 Bladl G ) 230 Gl
&l Gl caliadl 8wl slasy) golal Al
Gl ety A AUl Ol (bl e 48035
s ylall i) asaaiy dplai — b1 Cileglaiag
i) capanail) 4yl el Alaliaalls 45 )
Janditl) JSLaa clalia)y colaicadd) olal CagSill cdumg yall
Ay yall syUall Jafpuall aranatis dyylai ol Gillasa
Lot |gual) Ciliale dyypnall ot fuall aansig 4yl




MENG 7433 Steam generators and heat S cilaleag A hadl e alall VEYY  dla

exchangers
. . 8lgall — HAL Cilalee Sy — LAl colal gl Aans
Introduction, steam generator constructions, e i
burners and combustion, heat transfer in el — bl Ghdl A s)had) Jlanl — &) sl

boiler furnaces, heat balance of steam
generators, draft systems, main components ) ) ) N e
of steam generators, fuel system, sootblower Al sl — A0 A ol — a8l 4o ol
systems, air pollution from boiler, steam Blaay Juds — GG & 2Sanl) = sl clalgag
generator control, operation and maintenance
of steam generators, steam generator
inspection.

— Al DA Bl Gl — Ll clal el Zuull)

DA jand — D

MENG 7434 Pumps and compressors
Compressor types and principles of operation, ) . .
— Leliiig Jaélguall 1ol — Jandl 4,014 Jaé)guall & 153
off-design operation and performance, surge iy bl el = daall 5005 bt lpall ¢ s
identification and prevention methods, & pSaall = Jardill 3k — Lhallaa Gyl il gall Caypal

compressor installation, startup and operation &b—ﬁ — Lo lguall Lilpally coggll dakaily Jplsall — £1aY)
guidelines, seals, bearings, couplings,

b gually ciliiadl) VE¥E claa

lubrication system maintenance, principle of Rl SRl = aall bl — Llaad
operation of centrifugal pumps, main design syl hlaad) Hlod) — Jaadl (ailad — Ll
features, n_ﬂam construc.tlo.n elemen'ts, pump sl = olslly sl e Joasill — dgS,al
operating characteristics, selection of . L . .
centrifugal pump, pumps working in parallel blandll 480840 o jaY) — Lliuadl

and in series, pump inspection and
performance control, pump mechanical
construction.

MENG 7435 Measurements and analysis of chlay) Julate wld Vere dla

Vibrations <
. " S . daalaY) Gyl — 3y)eall YY) Al daalia e d.ad
Introduction to condition monitoring, basic Tulad) GBI = Blsall Y e O e
visual techniques, introduction to vibration & CDAY) (ssie (8 oSl o dadie — Al

control of machines and plants, vibration
types, vibration sources/causes, vibration .
effects, all terminology related to vibration, ~ DLV Gl Byl — DY Al Glallaad)
vibration measurement techniques, vibration
analysis, vibration control techniques, machine Ll Jile L) — il
installation, design of vibration absorbers and
selection of vibration isolators.

— Yl il - ol climay) jalas — sl

Gileale apanai — ¥ & aSaill — clla¥) Jilas



http://www.ecomanonline.com/English/competencyAndTraining/programDetails.aspx?Work_ID=21567
http://www.ecomanonline.com/English/competencyAndTraining/programDetails.aspx?Work_ID=21567
http://www.ecomanonline.com/English/competencyAndTraining/programDetails.aspx?Work_ID=22966
http://www.ecomanonline.com/English/competencyAndTraining/programDetails.aspx?Work_ID=22966

MENG 7436 Industrial Measuring
Instrumentations
Fundamentals of advanced measurements
(measurement system, characteristics of
dynamic signals, standards of measurement,
statistical treatment of data), advanced
mechanical measurements (measurement of
dimensions, displacement and velocity, force
and torque measurements, pressure and
temperature measurements) computer based
measuring instruments (A/D and D/A
conversion, electronic interfaces), case studies.

e liall Guldl 33gal VEFT dlaa
CHLEY) (ailiad s ¢ ulll aUas) Ladiial) clulall il
). calilull Ailany) Aallaall ¢ uldll sulas cdypall
Ay Ao yulls cAalY) (uld) Ladiial) 4SSl Ll
lsal (3)all Aayag Jaal) ¢ Glyeall ajes 5l cAlUaiund )
A Al Allal) e dygaill ) anlalls e adl) Gl
Llee il ¢ Ay I Clgaly (OaSally dpad Nl bl

MENG 7437 Hydraulic and Pneumatic systems
Hydraulic principles, ISO symbol, hydraulic
fluids, power transmission, hydraulic pumps
and motors, pressure control valves,
directional control valves, flow control valves,
actuators pilot operated implement hydraulic
systems, hydraulic systems accumulators and
accessories, proportional control valves,
maintenance of hydraulic systems.

Al gy Ailagall) ilgall VEYY  claa
— Al Ssapll — Al s paells A8lsel) ilsall Jae Ak
Dilsally Claadll = Jaill Jaghad = A4l juell Cigpl
slai¥ls Glpadl Jasmay Jaracall (3 aSaill adas — 4S5 pael)
sl lalora — sae lusal) Lalail )y Al elal dalail —
HAdlsells 4 nel) el Dolya — dolalal)

MENG 7438 Steam and Gas turbine
Steam power plant basics, steam turbine basic
components and main systems, steam turbine
cylinder arrangement, turbine casing, turbine
blading, bearings, the steam turbine governing

system, lubricating oil system, seal system,
turbine operation, advantages of gas turbines
versus steam turbines, principles of operation
of centrifugal and axial flow compressors,
surging, choking internal air system, variable
stator vanes, and inlet guide vanes, combustor
module, turbine module, gas turbine
lubrication and fuel systems, gas turbine
instrumentation and control systems, gas
turbine protection, gas turbine performance
verification and basics of performance
analysis, compressor cleaning.

Ao jlady ARl clindll VEFA lay
Gl Al cblad — 4l Al class bl
Sl 5 Allglan) claglas — Ll e hals 4yl
O~ Al ana — Ll Gl s Akl — Sl
— Jpall alas — Capall alas — LSl adas — i Al
O Al Gl Al Gilyes dplaall Gl Al Jasds
dgylaalls dyysaall adfgall e dyylas — Ay lanl) caliy i)
opaall AL Laepall ) — T lguall (8 dasall 30l —
el — 258l dadail — Gl Cuy = Gyall ala -
ook — il leal) dakis) — A5l il ) 3 oSanl)
e geall Cadar — il all o8V Julas




MENG 7439 Control using PLC
Basic components of PLC, PLC programming,
ladder logic instructions, basic arithmetic
instructions, matrix logic, PLC instruction set,
memory organization, input/output addressing
installation practices, interference or noise
reduction, code quality and maintenance,
advanced programming, analog control, serial
data communications simulation and testing

Ao yial) Ldhid) agadl) Jijga VEYS daa
ol — Aaayuall Aalaiall Saill ihal gl il sSall
Al A8l Cilaayie alaiin) 8 dedie ¢ 3ol mllaal
Dilsall ) Al cApaluad) il gal) alasinly Aae )
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MENG 7441 Refrigeration and its systems
Review of concept and fundamental of
refrigeration — reversed Carnot cycle — vapour
compression cycle- multi stages cycles —
refrigeration by absorption- calculation of
refrigeration load- cold stores
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MENG 7442 Air conditioning systems
Review of properties of moist air and
Psychometric chart- Air conditioning systems-
Summer air conditioning cycles-Winter air
conditioning cycles-Design conditions and
thermal comfort-Cooling/heating loads-
Different air conditioning systems and their

applications-air ducts system and its calculation-

chilled water system and its calculation
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MENG 7443 Thermal engineering
Concepts of thermodynamics- first and second
law of thermodynamics and their applications —

modes of heat transfer-heat transfer by
conduction-heat transfer by convection-fins and
extended surfaces-heat transfer in boiling and
condensation-heat exchangers
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MENG 7444 Measurement and control of
refrigeration and AC systems
Measurement systems in refrigeration and air
conditioning systems-control in refrigeration
cycles-control system/circuits in air conditioning
systems (all air system-air and water system-all
water system-direct expansion system)-control
in chilled water network-control in chillers-
building management system (BMS).
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MENG 7445 Industrial refrigeration, AC and
ventilation systems
Industrial ventilation and air filtration-air
conditioning of clean spaces-air conditioning in
industrial applications (pharmaceutical plants-
textile factory-data centers-...) - industrial
refrigeration.
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MENG 7446 Equipments of refrigeration and
AC systems
Compressors - expansion devices — evaporators
- condensers — fans — filters - huimidifiers-
dehumidifer-air handling unit-chillers-pumps.
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MENG 7447 Computer application and energy
Saving in refrigeration and AC systems
Software of air ducts design-software of chilled
water network design-software of cooling load
calculations-software of air conditioning
systems design-energy recovery manners in
refrigeration and air conditioning systems-heat
recovery units in air conditioning systems-
renewable energy systems in refrigeration and
air conditioning systems-value engineering in
refrigeration and air conditioning systems
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MENG 7448 Design of AC systems
Design requirements-design phases-design
concept and different alternatives-schematic
design stage and its deliverable-design
development stage and its deliverables-tender
documents stage and its deliverable-bid analysis
and awarding-work shop drawings stage and
submittals approval-construction supervision
and handover
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MENG 7449 Maintenance of refrigeration and
AC systems
Preventative maintenance of refrigeration
systems- preventative maintenance of air
conditioning systems-leakage and charging of
refrigeration and air conditioning systems- faults
and repair of refrigeration systems- faults and
repair of air conditioning systems- testing,
adjustment and balancing of air ducts and water
piping networks
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MENG 7400 Project

The student will design complete engineering
project using the fundamentals, principles and

skills he gained during his study. The student
submit a project report which includes detailed
design and analysis. The project report is to be

discussed at the end of project period. The
student should prove his complete
understanding of project details and his ability
to apply them in his future engineering.
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MENG 8401 Applied Statistical Engineering in
Mechanical Engineering
Introduction. applied engineering regression
and correlation analysis (matrix approach,
multiple linear regression, polynomial
regression). applied engineering analysis of
variance (single factory analysis of variance,
analysis of factor effect, implementation of
ANAOVA model, introduction to experimental
designs).
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MENG 8402 Measurements and
Instrumentations
Fundamentals of advanced measurements
(measurement system, characteristics of
dynamic signals, standards of measurement,
statistical treatment of data). Advanced
mechanical measurements (Measurement of
dimensions , displacement and velocity, strain
measurements, force and torque
measurements, pressure measurements)
Computer based measuring instruments (A/D
and D/A conversion, electronic interfaces) case
studies.
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MENG 8411 Fluid Mechanics
Introduction. Physical properties of fluids.
Fundamental equations of fluid flow. Potential
fluid flow .Viscous fluid flow (Boundary layer).
Elements of compressible fluid flow.
Applications to pumps and turbo-machinery.
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MENG 8412 Gas Dynamics
Introductory concepts to compressible flow.
one-dimensional flow .normal shock waves.

flow in constant-area ducts with frictions.
supersonic flow (two dimensional, supersonic,
flow, method of characteristics for two-
dimensional, supersonic flow, oblique shocks).
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MENG 8413 Computational Fluid Dynamics

Introduction (transport equations - equations

simplifications) - finite difference method of
numerical solutions - diffusion problems -

combined convection - diffusion problems -

description of unsteady flow - solution
algorithims - relaxation and unrelaxation
methods - turbulence modeling.
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MENG 8414 Viscous Flow
Governing equations of boundary layer flow-
laminar boundary layer on a flat plate without
and with variable pressure gradient — thermal

boundary layer in laminar flow- boundary layer
in compressible flow- turbulent boundary layer
on a flat plate with zero pressure gradient-
introduction to computational methods for
boundary
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MENG 8415 Turbomachinery
Driving the basic equations for fluid machinery
and its applications — theory of similarity in
fluid machinery- 1-D flow in turbo-machines-
theoretical calculation of flow in set of blades -
experimental data of flow in blades— 3-D flow
through blade-cascades of turbo-machines-
Solution methods for 3-D flow in turbo-
machines
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MENG 8420 Thermodynamics
Applications of first law - availability -
irreversibility and efficiency -thermodynamics
relations and real gas equations (maxwell’s
equations - expansion and compressibility
.energy relations for simple system. relations
for enthalpy and entropy .gibbs function and
energy equations) - thermodynamics of
mixtures - applied advanced thermodynamics
cycles theory.
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MENG 8421 Heat Transfer
The position of heat in engineering science -
extended surfaces - multi-dimensional steady
heat conduction - unsteady heat conduction -
special topics in heat conduction - the
differential approach to connective heat
transfer - the integral approach to connective
heat transfer - applications to different
problems of heat convection - similarity
analysis.
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MENG 8422 New and Renewable Energy
Introduction to renewable energy sources -
solar energy — solar energy systems — solar

collectors — power generation by thermal solar
energy — solar ponds — energy storage. nuclear
energy (nuclear fuel, radiation activity, nuclear
reaction, nuclear reactors) — biomass energy -
energy generation from agriculture wastes and
organic materials - systems of biogas
generation - wind energy (principles of wind
energy generation, curves of power and speed,
site conditions ) — vertical axis machines —
horizontal axis machines — wind turbine
design— geothermal energy.
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MENG 8430 Combustion Theory
Combustion thermo-chemistry and chemical
equilibrium — Fuels and their combustion:
types, specifications, and properties - Flames:
types, theories, and stability - Thermal
equilibrium, heat release and transfer from
flames - Premixed flames — Diffusion flames —
Fuel Atomization - Applications of combustion
in practical devices, engines, gas turbine
combustors, furnaces —-Measurements in
flames and combustion systems.
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MENG 8431 Internal Combustion Engines
Properties of working medium - simulation of
engine cycles - mathematical models-
mechanisms of air, fuel, and exhaust -
combustion and pollutants — engine emissions
control - heat and mass losses — friction -
performance of ordinary and supercharging
engines
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MENG 8432 Combustion Kinetics
Combustion kinetics and equilibrium, kinetic
theory of gases, chemical kinetics, reaction
kinetics, theories of mechanism reduction —
transport phenomena and modeling, real
gases, theories of real gases transport
phenomena, transport phenomena for
mixtures — oxidation kinetics, theories of
reaction rates, chain reaction mechanisms -
concepts and application of detailed kinetic
modeling of laminar reacting flows.
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MENG 8450 Control Theory
Mathematical modeling of dynamic systems in
state space (electrical, mechanical, hydraulic
,pneumatic systems)-obtaining computer
solution of state equation-basic analysis of
control systems in state space (transfer matrix,
controllability , observability , canonical forms)
- liapunov stability analysis-control system
design via pole placement design of state
observers- design of servo systems — quadratic
optimal control- matlab based computer aided
control systems design packages.
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MENG 8451 Control Systems
Introduction to the control problem, industrial
control examples transfer function models,
characteristic of first and second — order
systems, modeling equations of simple
mechanical, electrical, thermal, and hydraulic
systems; control hardware and their models:
potentiometers synchros lvdt, dc and ac servo
motors, tachogenerators, electro-hydraulic
valves, pneumatic actuators; motion and
process control with this hardware in the loop;
block diagram and signal flow analysis. basic
characteristics of feedback control systems:
stability, steady-state accuracy, transient
accuracy, disturbance rejection, insensitivity
and robustness; basic modes of feedback
control: proportional, integral, and derivative.
routh stability criterion; performance
specifications in time domain; steady-state
error constants; root locus method of design:
pd/pi/pid, and lead/lag/lag - lead
compensation. nyquist stability criterion;
frequency-response analysis: nyquist plots,
bode plots, nichols chart; PD/PI/PID.
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MENG 8452 System Dynamics and Modeling
Multi-port systems and bond graphs. basic
component models with bond graphs -
systems models (electrical, mechanicals,
hydraulic).vsimples transducer models. state
space equations multiple fields and junction
structure. transducer, amplifiers, and
instruments. other applications of multi-port
modeling - multi-degree of freedom systems.
determinations of natural frequencies and
mode shapes - continuous systems.

ARl \ualiing Aadad Af0Y dlay
OsSal) z 3ai .l aiaadl Alal) o g5 2Ll 5a0xe s
alatll = Ma . claiaal) Aball o po aslisY)
gkl Joad basdi - (LS el ¢ (SilSaa (Ailesll)
LISl adaliy saasiall Jsiadl b ¢ Ladl) Y alas Alla
A lank 3iea¥ly cigall ClySag ¢ A8lall Jsna
Claa Al fpe )y Aad) Cilaya Baarie dakail. Baaxial)
8 yinsall Aalad) L JISEY) ppiaalis Apmgudal)

MENG 8453 Industrial System Simulation
Fundamental concepts of modeling and

simulation , time advance schemes, input data

analysis , model validation and verification ,
output analysis designing simulation
experiments .use of simulation software to
build model of industrials applications .
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MENG 8454 Hydraulic Power Systems Control
Systems components and there steady state
characteristic (spool valves, servo valves,
positive displacement motor and pumps)
interconnection of a servo valves and
actuators (cylinder and motor). dynamic
modeling of lumped system components.
response, stability and control electro-
hydraulic system. microcomputers control
systems.
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MENG 8460 Materials Engineering
Experimental methods for physical
examination of metals — microstructure of
phase and phase boundaries — solidification —
thermodynamics of alloys — structure and
theory of metallic phases — diffusion —
precipitation — plastic deformation, work
hardening and fracture — martensitic
transformation — alloy hardening —
recrystallization — polymeric materials —
composite materials.
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MEMS8461 Stress Analysis
Analysis of stress (stress tensor, mohr’s circle
for two dimensions and tree dimensions) -
strain and stress-strain relationships
(equations of compatibility generalized hook’s
law) - mechanical behavior of materials
(yielding theories, fatigue failure) - bending of
beams (exact and non- exact solutions for
axisymmetric bending - energy methods
(castigliano’s theorm, unit load, cortti- engsser
theory, principal of vertual work, rayleigh-ritz
method) - elastic stability (buckling of columns,
energy methods applied to buckling).
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MENG 8462 Theory of Plasticity
Introduction (true stress-strain, Bushinger
effect, idealization of stress-strain behavior) -
State of stress. Stress invariants and deviators -
State of strain. Strain invariants deviators -
Elastic stress strain relations. criteria for
yielding. plastic stress strain relations - torsion
problems - creep phenomenon with
applications.
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MENG 8463Computer Aided Design
Fundamentals and concepts in the e L . .
development of computational algorithms for JSel) o plall Jslal) sk (B paalias bl
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the design of structures and machine il (@AY g plailly mreailly Clsaall @il
components and assemblies and other il . avenal) ks A dpluad) Joladly canail)
engineering systems - optimization techniques ) o
and algorithms in design applications. Gl (3 Banaadll joliall Cliplsi cppaaill 3lSlas
simulation techniques for design - applications Al Ay caranatl)
of finite element in design application - case
study.

MENG 8464 Finite Element Applications
Introduction to finite element and associated L
graphics packages — principle of mesh design sl {53ba = L el allly Saaadll Jealinll Aok

and validation — specifications of boundary dall i — agaall die CagHlall Canag — dall Gl
conditions- convergence and estimation of
solution cost — assessment of accuracy and . ) L ) i
interpretation of results — selection of At aally kel Al Jatig gl ey
applications from linear and non-linear
applications.
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MENG 8765 Continuum Mechanics Bpaiall gall S4lSa AT O clad
Introduction — vectors and tensors —
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— vector calculus — transformation of stresses —
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material time derivative — Generalized Hooks
law - cylindrical and spherical coordinate
systems.
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MENG 8467 Nanomaterials & Their
Characterization
Introduction to nano-materials with an
emphasis on their fabrication, structures,
properties & applications a range of
techniques for characterizing nan omaterials
(such as diffraction, microscopy &
spectroscopy)
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MENG 8470 Metal Casting
Introduction (molds and furnaces) - theory and
applications of casting - metallurgical
thermodynamics - solidification of metals -
cast iron and steels (casting and metallurgy)
nonferrous metals (casting and metallurgy) -
casting design and inspection.
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MENG 8471 Theory of Metal Cutting
Introduction - complicated metal cutting
processes (milling, turning, drilling) - cutting
parameters - optimization of metal cutting
processes economics of metal cutting
processes - geometrical and dimensional
accuracy - coding systems in metal cutting
processes (optiz , miclass/ codes) case studies.
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MENG 8472 Heat Treatments of Metals and
Alloys
General aspects of heat treatments,
hardenability. hardening and tempering of tool
steels, hardening and tempering of
conventional constructional steels, heat
treatment of high strength low alloy (hsla)
constructional steels, case hardening
processes (carbonizing, nitrating, induction
and flame hardening aluminumnizing ,.....),
precipitation hardening
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MENG 8473 Metal Forming
Fundamentals of metalworking - forging of
ferrous and nonferrous metals - rolling of

metals (hot and cold, forces and work
calculation, problems and defects) - extrusion
(techniques, analysis, deformation and
defects, lubrication, hot and cold) - drawing of
rods, wires and tubes - powder metallurgy.
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MENG 8474 Computer Aided Manufacturing
Introduction to CAM applications. computer
control of machine tool - adroit control system
- interpolators for manufacturing systems -

use of microprocessor in industrial control

applications, system devices, programming,

and control of industrial robots
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MEM S8481 Quality Control Tools

Evolution of quality control, control charts for

variables, process capability, and control
charts for attributes, lot-by-lot acceptance
sampling by attributes.
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MENG 8482 Quality Audit

Introduction« objectives, purpose, philosophy

and ethics, audit team management,
preparation, authority, performance
standards, initial contact, checklist format,
guestions and review, execution techniques,

team meeting, reporting, characteristics, exit
interview formal report follow-up, evaluation,

re-audit, close out, documentation.
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MENG 8483 Inventory Management
Introduction, independent demand systems:
deterministic models, discrete demand
systems: deterministic models, single order
guantity model, dependent demand systems:
material requirements planning, in-process
inventory: just-in-time, and theory of
constraints, distribution inventory systems
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MENG 8484 Computer Aided Management
Computer applications for the following
subjects: Linear and integer programming.
Transportation. Project management.
Inventory management. Facility layout.
Assembly line balancing Forecasting.
Production scheduling. Material management
planning .Queuing analysis. Case study.
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MENG 8485 Operation Research
Integer and zero-one programming - nonlinear
optimization. goal programming - multistage
dynamic programming. queuing models and
application - simulation modeling
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MENG 8488 Maintenance planning and
monitoring
Types of maintenance - maintenance strategy
— maintenance cost — maintenance planning —
equipments identifications — check lists
maintenance —spare parts — maintenance
programs — oils and fuels for maintenance -
modeling — application for maintenance.
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MENG 8489 Quality Cost
Evolution of the quality cost concept -
categories of cost of poor quality - making the
initial cost study - analysing the categories of
cost of poor quality - measurement bases for
quality costs.
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MENG 8493 Multibody Dynamics
Introduction to the concepts, definition, and
techniques used in multibody dynamic —
essential topic concerning kinematics and
dynamics of motion in two and three
dimensions - description of the orientation of
rigid body in space-newton-euler equation of
motion for 3d rigid body — geometric
constraints — equation of motion — solution of
system of coupled equation (ordinary
differential equation and differential algebraic
equations )- analysis of the motion of complex
mechanical systems - discussion of classical
techniques in general field of dynamics -
method of computational dynamics —
computational methodologies used in the
computer - aided analysis of mechanical
systems. systems approaches for formulating
and solving miltibody equations of motion
using matrix, numerical , and computer
methods with the goal of predicting the
motion of relatively realistic models of
mechanical systems . applications are explored
using modeling and simulation projects.
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MENG 8496 Design of Mechatronic systems
Overview of Mechatronic systems,
Mechatronic control systems structure,
microprocessor basics , design of logic
Mechatronic systems (logic gates , poolean
algebra, reduction of truth table,
combinational system, sequential system ),
design of microprocessor based control
system (application i/o, interfacing,
microprocessor programming ), programmable
controller (structure, PC modules, relay, ladder
logic, PC ladder logic , programming of LC using
different languages), design of computerized
control systems, industrial applications
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MENG 8400 Advanced Topics in Mechanical
Engineering (1)

The department will select the course content
from the recent trends in mechanical
engineering according to the student's research
field of study.
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MENG 9410 Turbulent Flow whaall ) 4£Y 0 dlaa
Introduction to turbulence origin, nature, and
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methods of turbulence- mixing, diffusion, and ~ sbie daa3g LNy Jaldl) = Qfylaal Aabiaall Jolaal)
multi-length scales of turbulence- theories of
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mass, momentum, and energy. turbulence
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MENG 9411 Two-Phase Flow B AU lpad) 461 claa
Classifications of multiphase flow- two and
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MENG 9413 Boundary Layer Theory
Boundary layer concept, navier- stoke's
equation, reduction of NS equations to

boundary layer equation on a plate, solutions of
boundary layer equations for incompressible
laminar flow with and without pressure
gradient, flow past wedge, three dimensional
boundary layer, 2-D compressible boundary
layer, thermal boundary layer, boundary layer
separation, boundary layer stability and
transition, turbulent boundary layers over a flat
plate for incompressible and compressible
flows.
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MENG 9431 Combustion and Air Pollution
Control
Introduction - main air pollutants and its effect -
standard specifications of clean air- main
sources of air pollution- emission formations«
kinetics of NOx formation, kinetics of sulfur
oxidation, kinetics of carbon monoxides, soot
and particulate formation - methods of control
of pollutants emissions in combustion devices
and in vehicles - methods of pollutants
detection, measuring and tracing.

£logd) Cigli A asatlly gliay) 4€YY ey
oailadl) — Layilis daud )l olsed) cullighe — datia
— elsell Cshil Al jaliaal) — Cadaill o) sell Aol
(Ol €] 0688 ASalinn (liglall 05
2l ) 0585 Aalinn ¢ap Q) 2S5 Al
b pSaill (gyka — adal) alsall (sSis Cligd) (508
ool (b — Gl ally §lyaY) dakal & bl
iy i sLall

MENG 9432 Computational Methods in
Combustion
Review of chemical thermodynamics - kinetics
of combustion - equations governing
multicomponent reaction systems - simple
models for combustion - mathematical models
for reactive flow - finite differences - diffusion
and pre-mixed flame models - computational
methods for two-phase reactive flow - practical
applications for combustors simulation.
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MENG 9433 Modeling of engine combustion
Introduction to mathematical models - finite
difference methods, numerical converging —
gas dynamics and boundary conditions -
engine combustion, spark ignition engine,
diesel ignition engine, pressure analysis — zero-
dimensional heat release calculation -
combustion models, single zone model, two-
zone mode — combustion simulation, non-
premixed model, premixed model, partially
premixed model.
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MENG 9434 Atomization and Spray
Mechanism of atomization - types of
atomizers, pressure, air-assist, air-blast,
ultrasonic, diesel injector and gasoline — spray
structure, spray angle, spray breakup, drop
size distribution - design of spray nozzles, jet
velocity profile, nozzle length-to-diameter
ratio, ambient conditions - analysis and
calculations of sprays - evaporation and
combustion of a single droplet - evaporation
and combustion of sprays — combustion of
liquid fuels - spray/wall impingement - soot
formation and fuel sprays.
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MENG 9435 Combustion of Non-traditional
fuels
Alternative fuels, vegetable oils as fuel, biofuels,
biomass, nano-solid combustion, oil shale -
alternative fuel production and pre-request
treatments - combustion and kinetics of
alternative fuels, fuel performance issues and
environmental issues - challenges for usage of
alternative fuels in combustion devices.
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MENG 9436 Gas Turbines Combustion
Gas turbine combustors, requirements, type,
components - Fuel preparation - Combustion

efficiency, flame stabilization, bluff-body flame
holders, combustion noise, combustion
instabilities - Control and modeling of
combustion instabilities - Ignition theory for
gaseous and heterogeneous mixtures - Ignition
forms for gas turbines — Emissions from gas
turbine combustion and methods for their
control — Additives and alternative fuels for gas
turbine.
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MENG 9461 Materials Failure
Solid Mechanics of homogeneous Materials,
deformation and fracture mechanisms and
static strength of metals. Fatigue strength of
metals , static and dynamic fracture toughness
of metals , damage tolerance of metals,
nonlinear fracture mechanics , mechanical
behavior of nonmetallic materials, lattice
structure and deformations mechanisms in
metallic single crystals .

Nsall gl 167 claa
coalaal) Aagliag puSy Jladi) Alall olsall SulS0e
1t cshatiall o Sl Jpentll das alaadl & S
e lBlal alal) ) (bl 3 Jsiall jgasl
bl uall Ul dncalll ofgall gl Jai caglad
cOalaall (sl Jladiy (palaall (g)sllll S 5l

MENG 9462 Composite Materials
General, basic constituents in composite
materials. mechanical behavior of laminate

composite. strength and failure concepts. design

concepts using composite materials.
manufacturing processes. smart composite,
engineering applications.
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MENG 9464 Advanced Theories of Casting
The melt — entrainment — flow - the mould -
solidification structure — gas porosity -
solidification shrinkage - linear contraction-
structure, defects and properties of the finished
casting — processing - environmental
interactions - types of cast iron -grey cast iron -
melting cast iron -ductile iron - malleable cast
iron -special purpose cast irons - types of steel
castings - melting and treatment of steel for
casting - molten metal handling - sands and
green sand -silica sand -measurement of sand
properties -non-silica sands -green sand -parting
agents- resin bonded sand - sodium silicate
bonded sand - lost foam casting -- coatings for
moulds and cores - filtration and the running
and gating of iron castings -feeding of castings -
computer simulation of casting processes -
solidification modeling -mould filling simulation
- the solstar solidification program - cost
benefits of solidification simulation
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MENG 9471 Advanced Theories of Forming
processes
Classification of forming processes - flow curves
- theory of plasticity - inhomogenious
deformation - yielding criteria (flow theories) —
deformation of sheet in plane stress: uniform
sheet deformation processes - strain
distributions - strain diagram - modes of
deformation - effective stress—strain laws -
principal tensions or tractions - simplified
stamping analysis - load instability and tearing -
bending of sheet - simplified analysis of circular
shells - cylindrical deep drawing - stretching
circular shells - combined bending and tension
of sheet - hydroforming

daniial) Sl cullady calyylas 46V lay
— JSaEl albiaie — Galaal S5 llee Caial
goaddl Hulae — (uilaie ) JSill — &5palll 4k
SlSae — 48851 ~ 1) J — (Jasdall alyyl)
B Kl = Jleal¥) 3l axe — salasll
Gl SlSe — 4,080 # 15 1SpilSee — 10
JS& Cllee = #1I) ads (B SalShe = Gaend)
il Jasa aladinly Galeall




MENG 9472 Advanced Theories of Welding
Techniques
Resistance welding processes (spot welding-gun
welding-projection welding-seam welding-upset
welding-flash welding-high frequency resistance
welding, metal foil welding), diffusion welding
process, ultrasonic welding process, laser
welding process, electron beam welding
process, hybrid laser welding process, ionic
bonding (ceramic welding) process, cold welding
process.
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MENG 9473 Advanced Theories of Non
Conventional Machining Processes
Mechanical processes: ultrasonic machining -
waterjet machining - abrasive jet machining -
abrasive water jet machining - chemical
processes - electro-chemical processes: electro-
chemical machining - thermal processes:
electrical discharge machining - laser beam
machining - electron beam machining - plasma
beam machining - hybrid electrochemical
processes: electrochemical grinding -
electrochemical honing - electrochemical
superfinishing - electrochemical buffing -
ultrasonic-assisted - laser-assisted - hybrid
thermal processes: electroerosion dissolution
machining - electrodischarge grinding - abrasive
electrodischarge machining - with ultrasonic
assistance - electrochemical discharge grinding -
brush erosion-dissolution mechanical -
machining - material addition processes: liquid-
based techniques - powder-based processes -
solid-based techniques
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MENG 9474 Computer Integrated
Manufacturing Systems
Basic concepts and use of computer-integrated
manufacturing. Includes integration approaches
for manufacturing; process planning and
simulation; the production process in relation to
automated control systems; process design;
shop floor control of multiple interacting
processes; distributed network process control;
real-time aspects; interface protocols and
languages of production processes;
computational and data processing methods for
planning, design, production and shipping and
methods of optimizing output quality, price and
productivity. Examines economic justification
and the use of artificial intelligence for planning
and process control.
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MENG 9481 Total Quality Management
Views and philosophies of the quality, phases of
development in the quality felid from the
inspection level to the modern TQM levels ,the
pillars of total quality , quality management
tools, the six-sigma , perspective ,and the
international quality standards (ISO systems,
and similar) case studies .
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MENG 9482 Production Operation
Management
Overview on production and operation
management - forecasting (regression, seasonal
trend adjustments) - aggregate productions
planning. shorts term scheduling (shop loading).
inventory control system. material requirements
plan. principles of just in time technique.
advantage topics in quality control concepts of
total quality management.
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MENG 9491 Control systems and motion
Introduction to mechatronics control system
design — modeling, design and prototyping of

control systems for mechatronics applications,
Implementing control systems for mechatronics
productes — use computer tools in control
system design
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MENG 9492 Advanced mechanism design Ladiie ] asaal 4697 dlaa

Introduction to kinematics and mechanisms — _
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motion generation — two and three prescribed
position — path generation — function
generation -
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according to the student's research field of study. LadUall Gaanl)
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ALl B asanill. Ay et duaigll B Ldad) cilad jall o gl &l j8a )

iUl

C: Ou drese Course Ll SPCET
EENG 7441 System engineering alatl Aoy VEEY) Sa
EENG 7442 Industrial system e luall alall Spalinn VEEY Sa
EENG 7443 Measurlement systems EREAINE VELY K
EENG 7444 Signal processing LY dalles Vits Sa
EENG 7445 Control systems oSl alas VEgo Sa

Computer applications in

EENG 7446 control A8l b llall il VEET Sa
EENG 7447 Digital control el) Sl VELY Sa
EENG 7448 | Industrial system control fpeluall olaill 8 WSal) VEEA Sa
EENG 7449 Real time industrial Sl b deliall Jlail VE£q Sa
EENG 7400 Project &304 Ve Sa

LA Awdia - Ay <)) daigl)

;AQM\ Sl ) ?3"*4 <)y s8a Y

Course " ooall g8
ode Course 24l
EENG 7411 | Waves and antennas () (1) lilselly il sal) VEVY Sa
EENG 7412 | Communication systems el ok VEVY Sa
EENG 7413 | pigital signal processing (1) | (1) 4wed)ll calyLay) dallee VEIT Sa
EENG 7414 Selected topics in b Blise Gl s VEVE s
communications N
EENG 7415 |  Microwave circuits and :
: I 3yeals N RN
devices s pSaall B3eals il e
EENG 7416 | Digital signal processing (Y) dxedyll )iV dalles VEVT Sa
EENG 7417 | Detection and estimation il el i
Theory il (il dyylas VEVY Sa
EENG 7418 | \waves and Antennas (I1) (Y) lilsells s sall VEVA S8
EENG 7419 Advanced computer A .
networks Aol Cadal Sl VEYA S
EENG 7400 Project £ 5 pia Ver Sa




dudigh A Laudigh) o glal) B 4804 o) ) ¢iSa g piteealal Ayaagail) il jial)
A gl

Course
241 dall 3
code Course -kl Jokall aes
EENG 8411 Digital signal processing il LS Aped ) dnlladl) AEVY Ka
EENG 8412 Digital communication Aadd )l VL) o AEVY
systems
EENG 8413 Mobile communication Alsial) VL) alad AT Sa
systems
EENG 8414 TV Detection and estimation il 5 Gl A i AEYE S
theory
EENG 8415 Informat|on.theory and il 5 e glall ks AEYO S
coding
EENG 8416 | Microwave devices circuits oy g Saal) il S g i 50 AEVT Sa
Distributed and parallel . "
EENG 8421 3 giall yeall Oladledll ALY
G8 processing sl Adsl s S
EENG 8422 | Very large scale integration 5l ALalSial) dakaidy) AEYY Sa
[ i 4 A8 sl aranas
EENG 8423 Computer A|qeq De.5|gn of paaad AEYY o
electronic circuits Calall alasiuly
Aoalewd) Ald ailuwlsldl
EENG 8424 Fault-tolerant computers AEYE Sa
Jaedu
EENG 8425 Advanced computer et el L A£Yo Sa
networks
i Aadleas canlally Lyl Aokl
EENG 8426 Compgter vision syst.ems and 5 X) ALY S
image processing sl
i ot Jalatg e lanly ddisy il ya
EENG 8431 Research studies, Sta.tIStICS, )9 s ALY
and data analysis ey
Design and analysis of . c
EENG 8432 dayeSl) AWV asanaty Jalas AEY'Y
electrical machines el Y= S
EENG 8433 High voltage engineering Sl agall dun AEYY Sa
. Ls‘,ﬁ\ .. . . g -
EENG 8434 Power system analysis & pbai Jagladiy Jlas ALY S
planning Ayl
EENG 8435 | Protection of power systems Aoyl (gl a4 AeYo Sa
EENG 8436 Intelligent control systems A A&al) alas AEYT Sa
Analysis and design of power g S s ligSa Jyla
EENG 8437 electronics circuits ) AEYY Sa
components sl
EENG 8441 Power electronics A esl gl il ) AEEY Sa




Course

C 241 dall 3
code ourse -kl JoRall 3
EENG 8442 Microprocessor -based ilalladl Ao saciaal dakaill
7 AEEY Sa
systems Aa8al)

EENG 8443 Analog and digital circuits 40 )1l 5 Alilaiall il gall AEEY Sa
EENG 8444 Robotics controllers g gl Allee 8 WS AEEE Sa
Intelligent control and neural | . . . .

f i) Alf ) Acco
EENG 8445 etworks A Sl 5 (SISl Sa
EENG 8447 | Adaptive control systems pd) sial) aSasll alas AEEY Ka
Signal processing o
.. N . o by Al culipls
EENG 8451 Appllcatlon.s in §|omedlcal ALOY
Engineering dplall Al
. gltrasound an.d 33ea¥ls digall 3 Cilagall
EENG 8452 bioinstrumentations ] ALY Sa
Electronics Applications in Aigll 3 Ay ) iyl
EENG 8453 Biomedical Engineering i AEoY Sa
aulall
EENG 8454 Medical imaging ol gl ALt
Clinical laboratory
EENG 8455 instrumentation Akl dlaxall Jillanl) 3yeal Atoo Sa
EENG 8456 Cancer modeling Oyl dadas AgoT Ka
Advanced topics in electrical | 3,11 o e Cle guia o
EENG 8400 Engineering (1) Atve Sa

(1) e




L S dcaighl A Lcigh) aplad) B AGLAY) o) ) gisall Lpaseail) <l 5 j8all

Course

Course y 2al) Sal) 3
code SRl a8
i - ircui Caa ) ALlial il sal) apens
EENG 9411 Design of |'ntegrated c.|rcwts Sl PR ' S
for radio frequencies sl
EENG 9412 Systems satellite Ao liall LU VL) ahi | 961 S
communications . 2 ;
EENG 9413 Wave propagation syl il g L LR ARSI
Advanced detection and
EENG 9414 Jaadiall pasilly el g plas 9¢1¢
estimation theory HE s T
Optical communications .
EENG 9415 i gacall Y LAY ala q¢yo0
systems sl = T
EENG 9416 Advanced Computer Aasiall Ciladall Jlsl CISeE | 4617 Sa
Networks
EENG 9421 Electronic Design s SN aransll ad LYY Sa
Automation
Wireless and Mobile LA clulall sy TEYY Sa
EENG 9422
Networks A il
EENG 9473 Microprocessors and lnlall Gl 2aga) cilalladl | 4£YY <o
Computer Interfacing
Advanced Digital System 4aad)lls dahaiall ol aranas TEYE Sa
EENG 9424 .
Design A
EENG 9425 Parallel and Distributed Ll gially Ao sall Cilanlall AEY0 Sa
Computer Hardware
EENG 9426 Computer System Modeling lalall 2l 5\Slaa s A el AEYT Sa
and Simulation
EENG 9427 Advanced Computers and Slalally Sl aiidl) o) | A£YY i
Networks Security
Advanced Studies in Electric sl akas b deafie il AEARIS S
EENG 9431
Power Systems L el
Advanced Studies in Aladinals alg 8 dediie iluyy | GETY Sa
EENG 9432 | Generation and Utilization of

Electric Energy

FIR P EIRT




Course

o K] aall 3
code ourse 2ol okall 3es
ies in Hi deall duvia 8 dediia Ay | AETY S
EENG 9433 Advanced Stud_leS m_ High <
Voltage Engineering Sl
EENG 9434 Advanced Studies in Power | ay gy b dadiie Ay | 4EYE i
Electronics
Advanced Studies in YY) dudia b dealie cilulyy | AEY0 Ka
Engineering of Electrical .
\ d-‘ ..\ .. ‘
EENG 9435 Machines and Drives (1) sl ok e
Systems (1)
Generation of electric oliaal) e G Sl Al adg | 4T S
EENG 9436 energy from renewable sl
resources
ot § clluaVl oSA Aasiad | GV Sa
EENG 9437 Power S.y.st.em App.llcatlons N s ¢
of Artificial Intelligence LeSl) (il ala
EENG 9441 Estimation Theory asil) Ay ylas 14 S
EENG 9442 Advanced Embfedded System Aasil) ALS5al) (i) sgar IEEY
Design
EENG 9443 Random Signals and idlpdal) cililaall 5 CLEY) | VEET Sa
() —
Processes ) ) =
EENG 9444 Optimal Control Theory JaaY) el dyyks ¢¢¢ Sa
Analysis of Nonlinear Control
EENG 9445 Aadas ) aSan) adas Julas q¢go
Systems . o s S
EENG 9446 Power system Control A Sl godll alay 3 WSail 1¢¢7 Sa
EENG 9447 | Advanced Control System daaiial) aSail) ala IE¢Y Sa
e ; dadigl b dadfie Clegmse | Af0s Sa
EENG 9400 Advanced Topics in Electrical <

Engineering (2)

(1) Gl




LSl dnighl A Ladad) bl jall o glas <l j8al alal) (g giaall

EENG 7411 Waves and Antennas (1)
Maxwell s equations — vector potentials and
solution of wave equations — radiation from

elementary current elements — antenna
parameters — linear wire antennas — ground
effects — loop antenna — antenna arrays and
antenna measurements.

(V) wlilsglly clagall VEIY S
Y alea Jag agadl daie — JysuSle Y alaa
alie — gy )l jeaie (e ledY) - 4a sl
—oaY) Lili— aall Gl s - sl
sel ol Alulisia il pn — il il

EENG 7412 Communication Systems
Introduction to analog pulse modulation:
PAM and the TDM system; PM and PDM.

Digital baseband transmission: the matched
filter as an optimum detector for arbitrary
pulse shapes in AWGN environment; and
the PCM and M-array PCM systems. Signal
Detection in noise — Optimum Receivers —
Matched Filters Digital 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.

N Laty) al23 VENY <A
s cleanll e adiad) Lial Jawil) 8 deaie
— oanill 58l Jaant (geand) ocanil) (haedl)
il JL ¥ gyl — aill a8 sall Jpaes
e sail) sl aUai— Alaea yuall oL
el e el JSa) Aaliad) ciliagll
il Gl 2l — dal) JSE1 Jilaial)
—5dpd a5 4 CHLEY) RIS — a8l
— GHLEU JFilaial) mdipall = oo ail) oIS
Gl - Aamall LU Ayl Y Lay ) Akl
— Alalal) da gall dee Lia sl e il CaiS)
Ul L 2y ) all Jdiail) 3080 Callal
and) e sinall a8l Joawil) alav Lo
YLty dadai) elaf (i — skl 5 aa 5l

8pdigd gas A Ayl




EENG 7413 Digital Signal Processing (1):
Introduction to DSP systems and A/D and
D/A converters - Fundamentals of discrete-
time signals and systems. Frequency
domain representation - the DTFT.
Sampling theory - The Z-transform and
realization of discrete-time systems - Design
of digital FIR filters - Design of Digital FIR
filters using Fourier series and other
methods - The DFT and The FFT: definitions,
properties, and applications - Introduction
to the architecture of DSP chips and
comparing it to microprocessors - Advanced
topics: under-sampling - over-sampling —
decimation — interpolation - the use of
dithering - the effect of finite register
lengths.

(V) Gddy Ll Apdlaa VEI ¥ S
Ny 5 gyl ) LEY) Aallae dadai] 3 danie
— dphli ) 4ad)lls ey ) 4 kalall 3Ly

8 Aliaiiall Aadai¥ 5y 1 LY e bl
= DTFT . oyl Jlaall 8 5Ly Qi il
AlaDU (388757 Jsme bl 330 4y
Aad )l ladipall i — gl Aladial)
ahainly FIR Gl ciladyall asansiFIR -
FFT : 5DFT J- oal @b 5 5oy Aludas
ey 8 4adie —liplilly ailiadlls culd jal)
—ags Saal) lallaally e laa s DSP J) (3308
) = eday Cilial) 340 4enile Cile giaga
— gl = o8 e 3l— A Sl
dganall Jhall Hali— Cyllaia¥) aladiiu
cJaaall

EENG 7414 Selected topics in
communications
Selected topics related to current
development in communication systems.
Radar systems data, Communications and
signal processing.

N Laiy) A 5)lda cilogudaga VEY € SA
s opskill il g g (e 3)l8 Cle ginga
— )bl Call ks — Aipaal) VLAV Aol
bl dallaa ey Ly

EENG 7415 Microwave circuits and
devices:

Microwave components (cavities, hybrid
circuits, directional couplers, circulators and
isolators) — microwave transistors and
diodes — microwave FETs Transferred
electron devices; Avalanche transit-time
devices, MW linear beam tubes - MW
crossed-field tubes — Monolithic MW
integrated circuits.

Ciyg g Ssall Bigaly slga VeV 0 S8
o il ¢ Caygaill ) Cygs Saall lisSa
D5l (= Blsall 5 Sysaall ooyl L)

— FET sy Saall b AU slasall,

sled) Beal ¢ 03 S JUE $eal - aygs Soall
— Caygs Sae ok g L Ayl ¢ Jlawy) cd
Cags Saa s — Cgs Saa Jlae lad Al
el ala Al




EENG 7416 Digital signal processing (l1)
Development of real-time digital signal
processing (DSP) systems using a DSP
microprocessor; Architecture of DSP
microprocessor. C-language programming
of DSP microprocessor. Audio-rate sampling
of analog signals. Design and
implementation of FIR and IIR filters. Digital
modulation for communications.
Application of the discrete Fourier
transform.

Practical work: doing some designs that go
into communication systems using DSP
processors using the C language.

(Y) @l cplay) dqdlaa VEI T 2
Ay sl el 8 daddyl) Aalal) A
Bylendl e ayaillg DSP e 68 (e Ciladladl)

Clallaall 538 daay Ciladlaal) sda Fial 4l

CoHlay) e Capmall, o JI Aad slasauly

(s simall & Ol 320 Jaea €l 2l
5 FIR Ayl o pall 34515 apanc, — randl

C eVl dakail & el JaaedllIR
0o p el Juadiall )68 Jysad Cliplas
5 8 25 A el iy e G
omall 4215 DSP ilallas alasinly ey Laiy!

EENG 7417 Detection and estimation
Theory
Basic concepts of statistical decision theory:
Main ingredients; concepts of optimality
(Bayesian and minimax approaches). Binary
hypothesis testing: Bayesian decision rules;
minimax decision rules; Neyman-Pearson
decision rules (the radar problem);
composite hypothesis testing. Signal
detection in discrete time: models and
detector structures; performance
evaluation; Chernoff bounds and large
deviations; sequential detection, quickest
change detection, robust detection.
Parameter estimation: Bayesian estimation;
nonrandom parameter estimation;
maximum likelihood estimation, robust
estimation. Signal estimation in discrete
time: Kalman filter; recursive Bayesian and
ML estimation.

Bl g CadK) Ayl VEVY S
riliany) il 4k 4l aalad)
Applaill) Alial) anlie ¢Apdll il Sl
Apdph AU (el peSlarizas Apual 7Y

acfg8 ¢ Hhall dpal a4 ydanll aclgll @ Hloay)

Osx Neyman DDAl ac s ¢ pSlasine )l
A el il il s ¢ lall A
73l tiliaiie gl 83yl e Cali
Cagipudi 3gan ¢ela) anfiy (ailS JSlag

Dl (S ¢ abiial) oSl 65, Clal g
D il L g (RS ¢ )

Lilsde D Culyuriall a8 cdacal o) dgylail)

B)LI) o L g yaig cJlaial s ] ¢
aplaill ¢ Gl mdije tiliadie gl 4

ML iy 4 gal) dacal iaY)

EENG 7418 Waves and Antennas (ll)
Aperture antenna theory — horn antennas —
lens antenna — microstrip antennas —
reflector antennas — ground wave
propagation —ionospheric wave
propagation — space wave and scattering
lines — Antenna measurements and
radiation characteristics.

(2) lilsgls Slagall VEVA S
lsp = @5l Dl — mhaud) Alsa 4k
— Skl Alsell — Cayins 5Sae (Alsa — Al
agall L — daa V) il gall L)
— Loshall 55iny 5 liadll Cula o — 4y 5352




EENG 7419 Advanced computer networks
Selected topics related to High speed
) lud Cile giaga (e 308 Cule g

computer networks. Computer Clusters - ' FEE R =

Slslad) @O, 2kl ile yudl <ld

dadiiall caalad) ClSul VEY 4 SA

EENG 7441 System Engineering alal dadia VEE)
History of system engineering, stages of cbleall Sigay coyskat Jalye 5 ool le 3l
developments, operation research, analysis Adlglial) e Alaill calail) dviag Julas
and system engineering, linear z ol bl haal) daayll & dla cdgaal)
programming models, storage models, .
Queues models, systems and adaptive el cplaill zgia ¢ ulshall & 3las (Al

systems, Systems applications: computers  , Ll pasing Al alaill Clila (Aagial
and industrial systems, economical systems,

) A ldall § Aalaidyly dcliall Aol
and social systems. R A 0 o

EENG 7442 Industrial System Dynamics ielial) plall) Lalisa VEEY Sa
Introduction, conventional System

I 2313 adail) cAaaaadl Cl )Ll ol Adail) cdans
parameters, distributed system parameters, Iy alail) el il iahll @l alill i

nonlinear to linear system conversion ) Ak S alaill Jhgat Aeygall il jial L)
(linearization), transient and steady state

23l (3 i) 5 NG Dlai) (ks
response, dynamic systems,

electromechanical systems, thermal Al pBall Galid cleaS 5 Al
systems, hydraulic systems, pneumatic plail) (AS1lSia g 5ol alaill (ASlSuall alaill
systems, numerical solut.ions, analogous ilsel) Akl (AT g yuell ALl (dy)al
representation.

sl Jiall daadl Jgal

EENG 7443 Measurement systems i) ‘,,h Veer Sa
Signal and information systems.
I el SHLEY) 5 Gl glaall el
measurement specifications and Slialse (LAY 5 & e
measurement instruments. smart
instruments. temperature measurements.
force and weight measurements. Others:

S Gl Bl ¢l Bealy Lol
5 sl 58l B8 ¢ phall Gl s

humidity, density, sound, liquid level AL Agplayll s 1A luld 5 Laral
measurements. Chemical analysis. Digital il AS)all (Bl & i) ccgaall

measurement devices, continuous foaaadl Jilaill s cduad Tv'eé.ii\  Ssas)
numerical analysis circuits. Technology of ) . ) . .
measuring devices: design, construct and 2Ll 5 ppansl 2l gl Linsl S5 8putinall
install measuring devices. Automatic display
and record measurements. rfepetltlve L e ¢y Jalse bl Juand
measurements and its role in error

detection. 588l bl (ASlegisV) el <ol

5 o bl Beal S (il 3¢

.;ILS;\J\ k_h.us LEJ LA)}J




EENG 7444 Signal processing
Signal types, Fourier transformation,
inverse transformation, storage
requirements, random numbers, spectrum

analysis, conformity assessment, linear

system response in time domain and
frequency domain, digital filters impulse

and infinite response.

“hLEY) dadlaa VE £ € A
Ol ¢ s gl cchlaY) gl
(Al gdiall DoY) (pianll cilillia (dpusall
bl Llain) dilaall yaig Agdal) Jolal)
Cladpall carsill Jlaes Ga3ll Jlae (A A3kl
3aganall AuileDU cublaiu) culd dadd )
edall

EENG 7445 Control Systems
Control strategies, transfer function and
transportation delay, state space model,
system time response, model parameters

estimation from system response.
frequency response, feedback system
stability, controller design in frequency
response, Industrial controllers, pneumatic
and hydraulic actuators, experimental tests
for performance measurements. digital
control concepts, servo systems, adaptive
control, noise cancellation in control
systems, use of engineering programs in
digital control, real time digital control and
operating systems, supervisory control,
man machine interface, PLCs.

asadl) alai VE£o S
ol 5 Ay ANl caSaal il i)
5ol 8 allail) elal GAlal) 3 a8 (JlEmy)
V) ¢l oY) (e gz dgall) CDLelra
) ol alal g 5 gl Jlae 8
sl Jlae 4 GlaSatiall apanal cApusal)
Al sed) Sl e licall cileSavidll
oY) Gl Lanal) LAY Sl sl
aglially aSail) Cull ¢l oSl aanlia
alas (8 8yl (g (aliil] Bl WSl
(b a8l 8 alll duadia aladiiad ¢aSal)
il abas 5 (Bl Gasll (8 a8l a8l
AN 5 Lyl G Jelail eyl oSal)
s yll AL dglaid) oKa) 5ga]

EENG 7446 Computer applications in
control
Fundamentals of computer control,

proportional controller, differential and

integral digital controllers, digital control
using system poles, stand alone controllers,
zero-pole cancellation, system recognition

using computers, least squares method,
industrial systems, use MATLAB program to

represent control algorithms.

asadl) & clualal) cliph VE £ S8
camliiall sSaiall ¢ alally Sl ol
aSaill ¢ il Lalsall 5 sl aSaidl)
¢Jiinsal) ol caliall Hliual dlansy el
aSaill alai calial) liial daulsy 2l Sail

Conlall ianlsy alaill Gaa ccindn Jal 5
L) gyl Cilagyall 4550 alasinly
i ot dpelual) alaill Seal dlee
cpSaill by yea Jial (MATLAB) gyl




EENG 7447 Digital control ) aSaxll VEEV Sa
Il .
System Standards controllers and et AU A Sl i

observers, design of digital controllers,
design of digital filters using A yl) iladipall 2855 (Apad )]l aSanl) B3gal

microprocessor, applications, state variable  y1.4) (qabia iyl (380l el plasinly
analysis and time analysis, system stability i
Jae o Jidaill 5 ) clysia alasinly

analysis using Lyapunov relative stability,
time delay system processing. Alalaa cCagiglad Agyyhay oY) Jdadas )l
ool b el sl

EENG 7448 Industrial System control Leliall alail) A asadl) VEEA <2
Introduction, industrial system models, e liall i A pel] el il et

ON/Off control systems, three term
controllers, active and passive control Aalil ¢ jhlall LGN o 45U aSal) dalail

systems, pump-less control, model based Sl dalail cileliiallye o Ale il Satl)
control system, parameter adjustments, . . .

sequential control systems, feed-forward
control systems, Multi variable control Aadaif cAlubuial) oSl dadai] (ol eyl Jaa

systems, adaptive control systems. o) Al (iel) Al s el
Aaial) aSatl) Aadaif (il yxiall Basxiall

EENG 7449 Real time industrial systems 28al) il & L liall alall) VE£Q jSa
Use of computers in industry. design of i
23 aveal cdeliall |8 claladl aladsal
control systems in real time. Signal ke e =5 ¢

connections and external peripherals, 5 ChLEY) COluas ¢ aaall el (8 aSadl)
terminal connection systems, “Dlaa il alas ¢nlall 4yl 53!
Microprocessor based systems, L ) . .
Fadia (382 ellaall ala o(Alulodiall) Al

introduction to PLCs, Ladder programming,
digital timers and counters, numerical Ayl cAdlaiall oSl laayae aladdin) 4

function, advanced programming systems. eyl Al el e gl sty
claiall pSall Cilayoal i ST sl
Alal) Cailagl) eyl culalandl g b))

Aadiiall daaydl alai ¢(dp2el))

EENG 7400 Project Easdia VE o S8
Students divided into groups and each
. el SR
group is implementing a project application Ao gane K o5y tlegane ol
under the supervision of a faculty member
or more By

S B A gume Calyil Sunlaie g phae Lty
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EENG 8411 Digital signal processing

Discrete Fourier transform (DFT), Fast Fourier
transform (FFT). Realization of digital systems.
Design of IIR filters. Design of FIR filters.
Deterministic channel modeling and statistical
channel modeling. Spectral estimation.
Adaptive filters.

hLE Laadyl) Aallaall A€V Y <2
b disadl Ayl il oAl caiall g s
3 Ayl laiyal) apensi Ay alail (3ad ¢ plaial
() <l Sladipal) avenal e gan ) AatN) ()
Lilany) Aadailly 303aall Aadail) ¢3ganall Tolaiuy]
A giall Cladpall ccadall past ¢ Jlaty) ol gual

EENG 8412 Digital communication systems

Digital modulation techniques, transmission of
digitally modulated signals through band-
limited linear channels. Traditional
equalization and blind equalization.
Transmission of digitally modulated signals
through multi-path fading channels, multi-user
interference and the techniques to overcome
it, multiple-carrier techniques, introduction to
MIMO systems and space-time coding.

b)) cNLaTY) aliE AEY Y S8
DA Lady dlanal) SHLEY) Sl ¢ ayl) Gpacail) 3k
il unally Aadiil) il gusall, 3Uadll 53 s3ma Al Cufgidl)
Baasie Crsidll il DA Laad )l CHLEY) O] e luasl)
(Al Lalddll Gl cpreadia) Cp JAl) cclylaal)
Baaia alail) e dadia Baaalal) Alalad) ilagall il
ial) il €l 2l 2l

EENG 8413 Mobile communication systems

A general review, cellular communication
systems for mobile moving objects, cell
coverage and the traffic, co-channel
interference and the techniques to reduce it.,
other interference methods and how to
reduce it. GSM system, 3" generation system,
“Lte” system.

Alhital) CYLaiY) alii A€ YW Sa
A aiall aluadl dglal) YLl ol dale daalye
il o Jalall (Jlai¥) A8 ja s LYl Aulal) dudass
Grhs @AY Jalul g ls calilis §ylag 235l & ASju8al)
el 5 A Jaall akis ¢ GSM ) alas o gLl

EENG 8414 TV Detection and estimation
theory
Classical detection and estimation theory,
parametric detection and estimation, non-
parametric detection, hard-decision and soft
decision detection.

adEll) g CaESl A la3 A Y ¢ S
paslly ol (ASDIKY il g CadKl) Ay las
i alall CalSll g saah U RS ¢ g sial )l
sl




EENG 8415 Information theory and coding

Information measure. Discrete memory-less
source, “Entropy”, Markov Source, channel
capacity, continuous channel, Shannon theory.
Source-coding, coding efficiency, optimal
coding. Channel coding, FEC (block coding,
repetitive coding, convolutional coding, Viterbi
coding), ARQ systems.

ey cilaglaal) Ay a3 At Y 0 <A
A K13 Gy Jaadiall jaadl (loslaall i
cAloaiall 3L (3Ll drns (i gS)le yaan ¢"lyg YT
pall ¢ aall B S 5 jaadll Gaey o 0sld! Ak
e at S aadll 5 Cadl€l Gaeil eculgidll e (i)
et o AENT a0l cgysall el ALSH 51a53)
LI sale ) alla Aalaif o 05id

EENG 8416 Microwave devices circuits

Passive circuits, micro-strip, S/W devices.
Transistor and integrated circuits: HF
limitations, performance and applications.
Varactor and step recovery diodes and
multipliers. Parametric amplifiers. Tunnel
diodes and negative-resistance amplifiers. Gun
effect and diodes. Avalanche effects and
diodes, IMPATT and TRAPATT diodes. PIN
diodes, Schottky diodes and backward diodes.
Stimulate emission and associated devices.
Masers and laser and other optoelectronic
devices

g ySaall cilig€ag yilga A€V <A
5 s AN ¢ g Saall AN aladinly ALalal) 5ol
Cilapdatl) 5 Allall oyl & Cligaal) ¢ ALalSid) i)
¢ Cl€dl ¢ clieload) g assal) 5 el CESA ¢
Claagsall 8 GED) a0 ¢ AL A8l < Classal
TRAPATT 5 IMPATT lassa ¢
il ¢ Beal) & SVl i 5 PIN J) Slasse

gl 3542

EENG 8421 Distributed and Parallel
Processing
Histories of parallel computing systems:
classification and performance measures
Parallelism, pipeline versus array processor,
systolic/ wave front array, processor array
(SIMD,MIMD), the distributed array processor,
the Intel IPSC HYPERCUBE. Design tools:
parallel-programming language OCCAM and
DAP-plus, Parallel algorithms, routing delay,
memory bank conflicts, and recurrence
cascade sum, cyclic reduction, recursive
doubling. Application: parallel sorting and the
fast Fourier transform algorithms, parallel
matrix multiplication algorithm design, solving
partial differential equation in parallel,
Gaussian elimination on multiprocessors, non-
numerical applications
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EENG 8422 Very Large Scale Integration
Introduction, defining terms and roadmaps-
Silicon foundries- Silicon processes-Fabrication
of passive and active components-Device
layout, parameters and SPICE models-Standard
VLSI CMOS technology-Layout design and
parasitic- Transistor sizing and matching
effects on circuit performance-Typical design
examples for digital (combinational, sequential
and memory), analog (sources, opamps, OTAs,
and oscillators), and mixed mode (data
converters, and digitally-controlled analog-
circuits)

8l ALalSial) dakai¥) AEY Y SA
Gillee e Sl wial ¢ Gplall Laiha aa ciaxial

Sl cdnladyl)s dlud) G sSall a0 sSilaull
syl L sl 635 —SPICE &z 3lais Cilaleal) ¢daglail

panat cdglilall b Sally Jadadtl spesichylinal
) avaaill dpad g Alial e 13V e o)lily sl
copamps ¢ jiladll) dplalall o (3,<0a0 dluliia (ds8) 5ill)

Csa) Lalide aumagy o(bdalls <OTAS
(L lgle Sl Alls sylalinall ilsalleclilyd)

EENG 8423 Computer Aided Design of
Electronic Circuits
Analog simulation: Historical view of analog
simulation, nodal methods in circuit analysis,
simulation of linear analog circuits, simulations
of non-linear D.C. circuits, simulation of
transients in linear and non-linear circuits.
Digital simulation: Introduction of gate-level
digital simulators, anatomy of a selective trace,
unit-delay gate -level simulator, nominal-delay
simulator, scheduling non-integral-event
timing and modeling of inertial delay. Switch-
level simulation; the switch-level model, path
strength, outline of a switch-level simulator,
dynamic-topology algorithms; essential
characteristics of a switch-level simulator.
Timing simulation: the function of timing
simulators: macro-modeling techniques;
characteristics of timing simulators. Mixed-
mode simulation
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EENG 8424 Fault-Tolerant Computers
Basic concepts: Availability, maintainability,
security, credibility, reliability and survivability.
Fault avoidance and fault-tolerance
techniques. Classification of faults and fault
models. Transition and intermittent faults.
Error detection techniques, fault diagnosis,
fault simulation, fault masking, fault recovery
(error correction). Redundancy techniques,
reconfiguration, graceful degradation. Test
generation methods (combinational,
sequential), testing of semiconductor
memories (RAM, ROM...). Testing of LSI
components, testing of microprocessors. Fault-
diagnosis, restart and rollback, micro
diagnostic routines, self-diagnosis. On line
testing, automatic testing equipment’s (ATE)
self-testing and self-checking circuits.
Architectures of fault tolerant systems, cost-
effectiveness, and reliability and performance
evaluation. Design for testability
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EENG 8425 Advanced Computer Networks
Revision of digital data fundamentals & ISO
computer networks seven layers model,
computer networks protocols, computer
networks architecture, packet switching, CCIT
standards for computer networks, network
topology, examples of network
implementations, local area networks,
network management, case studies of Local
and Wide area networks, commercial and
educational networks, advanced network
management functions, network services.
Integrated service digital network (ISDN) and
board band ISDN, asynchronous transmission
mode (ATM).
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EENG 8426 Computer Vision Systems and
Image Processing
Acquisition and early processing of image:
acquisition and display, noise, characteristics
and suppression, filtering coding schemes,
segmentation for boundaries and regions. The
vision problem: representation and ambiguity.
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EENG 8431 Research Studies, Statistics, and
Data Analysis
Probability theory — data analysis and
processing — use of specialized software
packages & selected topics.
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EENG 8432 Design and Analysis of Electrical
Machines

Modern trends — Cooling — Field mapping —
Superconductivity — Output equation and

choosing design parameters — Synchronous
machines ( new excitation and brushless

exciter — design of field windings) — DC
machines & selected topics.
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EENG 8433 High Voltage Engineering
Insulation coordination for AC transmission
and distribution systems,high voltage circuit

breakers, switching overvoltages, TRV
standaredsof circuit breakers, electric field

calculations under high voltage overhead
transmission lines, effect of electric field on
human beings,flashover of polluted insulators-
pollution severity monitoring, selected
applications using HV Engineering.
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EENG 8434 Power System Analysis & Planning
Power systems representation and modelling —
power flow studies — dynamic stability — state
estimation — security studies. Load forecasting
—transmission system planning — methods of
power systems planning — generating systems

expansion selected topics.&
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EENG 8435 Protection of Power Systems
Components of electrical networks- Electrical
faults- Relays- Current and voltage
transformers- Circuit breakers- Over current
protection- Distance protection- Differential
protection- Digital protection- Digital relays —
Complete protection of electrical network
components
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EENG 8436 Intelligent Control Systems
Fuzzy Sets and Operations, Fuzzy PID
Controllers, Adaptive Fuzzy Systems, Fuzzy
Control Based on LMI Techniques, Neural
Networks Based Controllers, Optimization
Techniques (Swarm Optimization, Ants Colony,
Genetic Algorithms)& selected topics.

4N Aol al23 AE YT S8
L)) dplual) ClaSIall ¢ Lillae 5 dnlucall Cile ganal)
aSatl) bl Aglucall Aol gial) alanll (A lialinl) 2 Lelsal)
il lela et clilid) e sl )
yliae ile piage ¢ el CulllY cdanasl)

EENG 8437 Analysis and Design of Power
Electronics Circuits Components
Analysis and design of high frequency shock
coils - Analysis and design of high frequency
pulse transformers - Analysis and design of
power electronic devices heat sinks - EMI
Effect on Power Electronics Circuits - Special
Topics of EMI compatibility of Power
Electronics Circuits & selected topics.
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EENG 8441 Power Electronics
Review of controlled rectifiers and inverters.
Firing circuits for rectifiers and inverters .PWM
techniques, vector control, direct-torque
control and other matters of current interest.
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EENG 8442 Microprocessor -Based Systems
Design and build microprocessor-based
embedded systems, integration of
sensor/actuator devices, A/D and D/A, I/O
interfaces, single and multi-core
microprocessors, commercial real-time
operating system, and multi-tasking
application software, PCl bus architectures and
programming; device firmware; error
detection and correction; memory
architectures; interrupt service routines; real-
time clocks/timers; real-time kernel
configuration and extension; main loop
designs; multi-tasking; asymmetric multi-
processing; inter-task communication;
cooperative and priority pre-emptive designs;
hard real-time scheduling theory and design
(Rate and Deadline Monotonic), latency,
response time, system performance,
development and testing techniques.
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EENG 8443 Analog and Digital Circuits
Review of Analog electronic circuits, amplifiers
(op- amp), oscillators, modulators
demodulators, filters, display devices. Review
of digital logic design techniques, digital
circuits, memories, waveforms, generators
,A/D and D/A conversion, data acquisition
systems, Integrated circuits fabrication

techniques, PLCs and VLSI.
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EENG 8444 Robotics Controllers
Introduction to robotics. Classification of
robots. Industrial robots and computer
integrated manufacture: architure« control and
application areas. Autonomous robots: motion
planning motion design, kinamhcs, sensors,
guidance and control architure. Hardware and
software aspects of robots. Case studies for
robot implementation, navigation and
guidance.
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EENG 8445 Intelligent Control and Neural
Networks
Introduction (learning control), fuzzy sets and
relations, fuzzy logic and reasoning, fuzzy
control, adaptive fuzzy control, fuzzy logic in
knowledge-based systems, stability control
using neural
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EENG 8447 Adaptive Control Systems
Classifications of self-tuning and adaptive
systems; parameter estimation techniques,
self-tuning regulators and state estimators,
stability and convergence analysis; model

reference adaptive systems using Lyapunov

and hyperstability models; applications of

adaptive control systems; computer simulation

and laboratory experiments.
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EENG 8451 Signal processing Applications in
Biomedical Engineering
Advanced design of digital filters and their
implementation in Matlab. Discrete Fourier
transform (DFT). Fast transform (FFT)
algorithms. Wavelet Transform (WT).
Comparison between FFT and WT. Multirate
Systems. Adaptive filters. Least square filter
design. Inverse filtering. Wiener filters, Noise
reduction. Linear prediction and the Levinson
algorithm. Nonstationary Signal Processing.
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EENG 8452 Ultrasound and
Bioinstrumentations
Physical principles of sound energy and its
characteristics, the piezoelectric effect,
properties of ultrasound waves, the speed of
sound and propagation, and acoustic
impedance. Introduction to sonographic
instrumentation including ultrasound
transducers; spatial resolution; image artifacts,
display modes and Doppler instrumentation.
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EENG 8453 Electronics Applications in
Biomedical Engineering

Design and development of biomedical
instrumentation for clinical measurement and
biomedical research. Hardware and software
design issues required to produce instruments

and International standards for safety,
performance and quality control.
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EENG 8454 Medical Imaging
Physical principles of medical imaging.
Principles of operation for imaging modalities
such as x-ray, ultra-sound, magnetic
resonance, and nuclear medicine.
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EENG 8455 Clinical Laboratory
Instrumentation
Haemato-chemical measurements: Gas
concentrations, ion concentrations, blood
figured elements, pH, Base Excess, saturation
etc. Microtransport measurements: Solute
flow, solute flow through membranes.
Measurements 'in vitro', 'in vivo', and in
clinical practice; regulations and safety issues;
experimental protocols. Assessment of
measurements reliability and quality.
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EENG 8456 Cancer Modeling
Models of cancer at the cellular level that
include immune system responses,
chemotherapy and immunotherapy. Model
dynamics bifurcation analysis techniques and
numerical experiments. Calculus of variations
and the mathematical theory of optimal
control.
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EENG 8400 Advanced Topics in Electrical
Engineering (1)

The department will select the course content
from the recent trends in electrical
engineering according to the student's
research field of study.

(V) Ao daigh A dasiia Cleglaga At v S8
GlalaiV) e lhll el (ggina) aanty adll o gy
Gandl) Jlae a3ty Loy dpel) digh) gl aal 8 Zaal
il




osb dautigh aglall 3 ABail) o), giSul Ayngatl) il jhall salall (5 ginall
A g Aaigl)
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effects, bias circuits the design process
(Mixer) low noise, mixer design
techniques Phase noise and voltage
controlled signal generator design, design
of frequency multipliers and power
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techniques , multipoint communication,
Intelsat systems and DBS
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Detection and estimation theory classic,
parametric detection and estimation,
nonparametric detection , hard to detect, &334l

Distributed detection.
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EENG 9415 Optical communications
systems

General review, propagation of light
beam in optical fiber, sources of optical
communications, optical detectors< LNB

in optical detection and generation,
sending a pulse through the single mode
optical fiber, channel capacity in Optical

fiber, optimized receiver for optical

signal, equations in optical Digital
communications systems.
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EENG 9416 Advanced Computer
Networks
Layered model networks, performance
standards, delay models, routing in data
networks, congestion control
In Ethernet networks, IEEE standards and
flow protocol, multiple packet data
networks services, structure
Model 802.3 with speed 10 Mbit /s,
model 802.3 with a speed of 100 Mbit /s,
model, CSMA/CD IEEE 802.3 with speed 1
gigabit /s, wireless local area computer
networks, protocols 802.11 b,g,a
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EENG 9421 Electronic Design
Automation
Formulation, automation, and analysis of
design mapping problems with emphasis
on VLSl and computational realizations.
Major themes include: formulating and
abstracting problems, figures of merit
(e.g. Energy, Delay, Throughput, Area,
Mapping Time), representation,
traditional decomposition of flow (logic
optimization, covering, scheduling,
retiming, assignment, partitioning,
placement, routing), and techniques for
solving problems (e.g. greedy, dynamic
programming, search, (integer) linear
programming, graph algorithms,
randomization). Application of these
optimizations methods to the placement,
routing, static timing analysis and
verification problems.
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EENG 9422 Wireless and Mobile
Networks
Advanced computer networks, wireless

networks, mobile networks, data transfer

in wireless and mobile networks, Ad Hoc
Networks, Wireless Sensor Networks,

wireless networks protocols, third- fourth

generation networks, control and
management of wireless and mobile
networks.
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EENG 9423 Microprocessors and
Computer Interfacing
Review of microprocessor design
concepts - input/output ports - concepts
of microprocessors interfacing - interface
cards - memory disks - interrupts - digital
to analog and analog to digital converters
- waveforms generation and detection -
microcomputer bus design and
architecture - designing simple interfaces
for different devices - design of interface
drivers — interface debugging - bit slice
microprocessors - micro-programming
techniques - design of a control
unit - data acquisition cards - parallel
processing in microcomputer systems.
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EENG 9424 Advanced Digital System
Design
Design of high speed arithmetic
processor - floating point processor - pipe
line processor -
digital fault diagnosis - path synthesis —
random test generation - analysis of the
effect of intermittent faults - fault
tolerant computing (models, architecture
and simulation)
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EENG 9425 Parallel and Distributed
Computer Hardware
Use of parallelism to achieve high
performance - within CPU parallelism -
multiple CPU parallelism - data flow
machines hardware - novel structures -

current advances in parallel processing -

models and architecture of parallel
computations - examples from existing
implementations of parallel and

distributed computer hardware.
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EENG 9426 Computer System Modeling
and Simulation
Concepts of modeling and simulation -
simulation programming techniques and
packages - modeling different hardware
components of a computer system -
representation of different bus structures
- memory - I/O units - interrupts -
multipurpose computer system
simulation and its use as a design and
evaluation tool - some simulation models
- programming projects using simulation
language or package - modeling of real
computer architecture for performance
evaluation
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EENG 9427 Advanced Computers and
Networks Security
Computer security concepts - types of
attacks on data and computer services -
data encryption - substitution and
permutation ciphers -cryptoanalysis -
encryption with modular arithmetic -
public key systems - RSA algorithm -
Merkle-Hellman algorithm - simple key
symmetric
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EENG 9431 Advanced Studies in Electric
Power Systems
Static and dynamic loads mode ling —
static VAR compensators — FACTS and
Applications — voltage stability — system
blackouts — system restoration —
optimal control of power systems and
applications. Distributed generation —
Design of advanced control systems for
generating units — Harmonics in large
electric power systems having DC
transmission —advanced methods for
studies of reliability and security of
electric power systems — economics and
marketing of electricity — Applications of
artificial intelligence in electric power
systems.
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EENG 9432 Advanced Studies in
Generation and Utilization of Electric
Energy
Power quality — Tariffs — factors affecting
power quality — harmonic suppression —
filters -DVR-Types of Tariffs — distributed
generation — power factor correction —
voltage regulators
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EENG 9433 Advanced Studies in High
Voltage Engineering

Over-voltages due to switching and

lightning surges- Travelling waves on
power system, protection against

overvoltage- High voltage
measurements and testing- Effect of
electric field on human beings « selected

topics.
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EENG 9434 Advanced Studies in Power
Electronics
Gas insulating substations (GIS), partial
discharge measuring technique, Sensors
for insulation condition monitoring,
online insulation condition monitoring
techniques, non-destructive testing of
materials and electrical apparatus, design
and testing of external insulation,
selected applications using HV
Engineering.
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EENG 9435 Advanced Studies in
Engineering of Electrical Machines and
Drives Systems
Stability analysis of different types of
electrical machines — study the effects of
harmonics on the performance of
electrical motors — Study the effects of
unbalance operation on the performance
of induction motors — Fault diagnosis of
electrical machines — Recognizing of
modern techniques used in design and
manufactory of electric traction motors -
Recognizing of electromagnetic braking
systems used in modern transportation

systems.
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EENG 9436 Generation of electric energy
from renewable resources
Renewable sources of energy , solar
energy , the photo voltaic cells, sizing of a
stand alone photo voltaic system, control
and voltage regulation, stoarge batteries
and inverters for photvoltaic systems,
wind energy, generation of electric
energy by wind turbines, aerodynamic
characteristics of wind turbines, wind
turbine parameters, basic of control
,wind data and energy estimation,
electric power generation
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EENG 9437 Power System Applications
of Artificial Intelligence
Al definitions and properties — search
strategies and algorithms — expert
systems — knowledge representation —
introduction to neural networks —
definition of fuzzy logic — particle swarms
— software applications& selected
topiocs.
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EENG 9441 Estimation Theory
Stochastic differential and difference
equations; Luenberger observer theory;
Kalman-Bucy filtering theory; design of
stochastic optimal and microprocessor-
based control systems; duality between
optimal estimation and control problems;
the separation principle; simulation and
laboratory implementation of observers

and filters in stochastic control system.

oo At e ey S
il sdall (35l ¥ alaa s dalialitl) Y aladll
(s OallS Cladipe dgpkai ¢ oyl Ad)5al) Ak
el alaainly JaeY) Al piall oSl Al apanas
JSUie 5 i) i) o sl sasy) ¢ 5800
lead) SLERY) 5 Sl ¢ Joadl) Tage ¢aSal)
Aflpdall aSatl) alai 8 mdpall 5 il yall

EENG 9442 Advanced Embedded System
Design
Design of high-speed reconfigurable
embedded systems using both a
microprocessor and an FPGA. Topics and
exercises include designing and
implementing an intelligent system using
various microcontrollers, profiling and
analyzing code for performance,
designing and implementing special-
purpose processors on an FPGA to work
cooperatively with the microcontroller
for significant performance gains, fuzzy
logic embedded system, standards and
interface issues between the
microcontroller and FPGA, and design for
low power mobile systems. Project-

oriented course.
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EENG 9443 Random Signals and
Processes

Provides the foundation needed to work

with the random signals which are

encountered in engineering. Concept of a

stochastic process. Characterization of

random waveforms using power spectral

density and the correlation function.
Random signals in linear systems.
Applications to engineering systems.
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EENG 9444 Optimal Control Theory
Modern control theory applied to linear
dynamical systems. Differential and
difference equations; stability of optimal
control systems; dynamic programming;
calculus of variation and Pontryagin’s
minimum principle; optimally switched
control systems, linear regulator
problem; application of theory to
practical control system design
methodology; project involving the
design of an optimal control system.
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EENG 9445 Analysis of Nonlinear Control
Systems
Nonlinear systems modeling and analysis
with various engineering applications.
Special phenomena and nonlinear
dynamics. Theory of nonlinear systems
stability and stabilization. Controllability,
observability, invertibility and
linearizability of nonlinear control
systems. Nonlinear feedback control,
internal dynamics and nonlinear adaptive
control. Advanced computer simulation
studies.
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EENG 9446 Power system Control
Dynamic system models for the main
power system components; Stability

analysis; design of electric generators ;
excitation current control systems;
power system stability; expert system
applications in power system control;
ANN and fuzzy control of power system
components; power and frequency
control of power system.
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EENG 9447 Advanced Control System
Introduction to advanced control
systems; Nonlinear control systems;
Nonlinear control theory using servo
mechanism; linearization; optimal
control; robust control systems; optimal
controllers using Heo; integrated robust
control systems; introduction to
intelligent control, Hybrid systems and its

applications.
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EENG 9400 Advanced Topics in Electrical
Engineering (2)
Advanced topics in electrical engineering
to be determined by the department.
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BENG 7411 Linear Algebra shd VEVY Luna

BENG 7412* Abstract Algebra Ve > .

BENG 7413* Topology >l .
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BENG7414* Real Analysis s Jilas .
BENG 7415 Complex Analysis Gl Jalail VEVO Lump
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BENG 7417* Differential Geometry dlaalail) Al .
BENG 7418 Ordinary leferentlal Aslie ) Alalil] ey sladl VEVA Lua
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BENG 7451 Integral Equations v VEo uxa
BENG 7452 Numerical Analysis aad) Bl VEOY Luxa
BENG 7453 | Operations Research (1) (V) <bleall &igny VEOY um
BENG 7454 Probability and Statistics elaa¥ly ¥ laay) *VE0E uap
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BENG 7411 Linear Algebra
Vector Spaces and subspaces, Matrices and
Determinants, Linear Transformations, Sets of
Linear Equations, N-dimensional Geometry,
eigenvalues and eigenvectors, Generalized
eigenvectors and Jordan canonical form.
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BENG 7412* Abstract Algebra
Sets and subsets, Boolean algebra, elements of
combinatorics, elements of mathematical logic
and switching theory, Relations and Mappings,
algebraic structures including groups
subgroups, Homomorphisms, cosets,
Lagrange’s Theorem, permutation groups, the
general linear group, rings and fields.

aa e FVENY  ad
Aphiy palpll Ghidl (el sl (e sand)
ca3)sasasel) cAyyal) Aaai) cands s i)l (blaall
cJsiadly Sllall (il Clye) cmibal Ak

BENG 7413* Topology
Introduction to general topology. Topological
spaces, continuous functions, connectedness,

compactness. Topics selected from countability
and separation axioms, metrization, and
complete metric spaces.
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BENG 7414* Real Analysis
A development of the real numbers. Study of
metric spaces, completeness, compactness,
sequences, and continuity of functions.
Differentiation and integration of real-valued
functions, sequences of functions, limits and
convergence.
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BENG 7415 Complex Analysis
Basic concepts, Analytic functions, Infinite
series, Integral theorems, Calculus of residues,
Conformal mapping and applications.
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BENG 7416* Functional Analysis
Normed linear spaces and their isomorphism,
Banach spaces and contraction mapping
theorem, the space of linear operators,
measure and integration, Hilbert spaces, Gram-
Schmidt orthonormalization.
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BENG 7417* Differential Geometry
Vectors, scalar and vector products,
Differentiation of vectors, plane curves,
tangent, curvature, space curves, Sere-Frenet
formulas, surface arc, tangent plane, normal
line, surface area, first and second
fundamental forms, asymptotic lines.
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BENG 7418 Ordinary Differential Equations
First order differential equations, the initial-
value problem, existence and uniqueness
theorems, general theory of linear differential
equations, systems of linear equations.
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BENG 7419 Partial Differential Equations
First order equations and systems,
conservation laws, general theory of linear
partial differential equations of elliptic,
parabolic and hyperbolic types, Cauchy
problem for wave equation and its solution,
Fourier series, separation of variables for
equations of mathematical physics.
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BENG 7451 Integral Equations
Formation and classification of integral
equations. Volterra integral equation,

definitions, methods of solutions, special cases.
Fredholm integral equation, definitions,
methods of solutions, special cases. Successive
approximations, Kernel method, Laplace
transform method.
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BENG 7452 Numerical Analysis
Approximation theory, including polynomial
spline interpolation and best approximation;

numerical differentiation and integration;
numerical methods for differential equations,
numerical linear algebra, numerical solution of
nonlinear equations and optimization
problems.
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BENG 7453 Operations Research (1)
Linear programming, Simplex method, The
Transportation and Assignment Problems,

Network Optimization Models, Dual

Programming, Goal programming and

sensitivity.
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BENG 7454 Probability and Statistics
Random variables and their distributions,
Independence, Moments and moments
generating functions, Conditional probability,
Estimation theory, testing of hypotheses,
Regression and correlation.
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BENG 8411 Advanced Linear Algebra
Advanced topics in linear algebra including
canonical forms; unitary, normal, Hermitian

and positive-definite operators and matrices;
characterizations of eigenvalues, and
applications to other branches of
mathematics. Inner product and orthonormal
bases.
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BENG 8412 Advanced Functional Analysis
Normed linear spaces, separable spaces,
continuity, compactness, completeness,

Banach and Hilbert spaces, Orthogonality,

adjoint of bounded operator, self -adjoint

operator and topological spaces. Spaces of
Operators. Operators on Hilbert Space, Rings
of Operators, Sequence of Operators.

pdtia A3 JulaS AEVY (uan
(Jluasdl alll) calefyall cddasll 4 )leall cile)jall
«Cialag FUL cle i (JLasyly Sy e Juay)
il yigall (3 ganall ol igall 48] yiall <l yigall cdpaalaal
e el el dmslpgll el ¢ G Al
clyisall Glaalite g ldls i pla ¢ liad

BENG 8413 Ordinary Differential Equations (2)
Existence and Unigueness of Solutions, Linear
systems with constant, periodic and analytic
coefficients, Singularities of Autonomous
Systems, Self-adjoint eigenvalue problem,
Expansion in terms of eigenfunctions, Stability
theory and Liapunov functions.
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BENG 8414 Partial Differential Equations (2)
Laplace’s equation, Green’s functions, complex
variable methods, Sturm-Lioville problem and

Eigen-function expansions, Hilbert Space
methods for elliptic equations, Existence and
Unigueness, Regularity.
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BENG 8415 Finite Element Methods
Elements of functional analysis; Sobolev
spaces; variational principles and weak

formulations; approximation theory in finite
element spaces; analysis of finite element
methods; implementation issues and
applications.
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BENG 8416 Advanced Differential &
Difference Equations
Difference equations, Linear difference
equations, stability theory, ordinary
differential equations, existence, uniqueness
and stability, analogy by difference equations

for ordinary and partial differential equations.

Nonlinear equations, bifurcation theory.
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BENG 8417 Numerical Analysis (2)
Approximation By Spline Functions,
Approximation of functions by interpolation
and curve fitting, numerical methods for
solving differential equations with emphasis
on error propagation, Fourier and energy
methods for finite difference schemes.
Nonlinear problems, discussion of finite
elements methods.
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BENG 8418 Numerical Solutions for
Differential Equations
Initial- and boundary value problems for
ordinary and partial differential equations:

One-step and multi-step methods, adaptivity.
Finite difference methods, one and two level

explicit or implicit methods for elliptic,
parabolic or hyperbolic equations. Stability

condition and error estimation, higher order,

two or three dimensions spatial space

problems. Irregular, curved boundary, variable

mesh sizes and well conditioned problems.
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BENG 8419 Methods & Theory of
Approximations

Approximation of functions, Polynomials of the
best approximation, Chebyshev polynomials,

expansion and collocation for integration,
ordinary differential equations, integral

equations, Approximation by Spline functions,
integration and initial value problems, rational

and Padé approximation, Fourier
approximation and fast Fourier transform.

Combination between interpolation and Fitting

as restrictive approximations of functions.
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BENG 8451 Computational Linear Algebra
Gauss elimination method, lower upper
method, cholesky method, Q R factorization
method, direct and iterative methods for large
sparse system of equations, conjugate gradient
method. Matrix eigenvalue problem, Lanzoc
method. Application to elliptic PDEs.
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BENG 8452 Game Theory
Classifying games. Matrix Games. Non-
cooperative games. Two-persons and Zero-
Sum Games. Saddle-point and Nash equilibria.
Linear Programming and Matrix game. Pure
and mixed Strategies. Two-persons and non-
sum Games. Two-person mixed-motive games.
Multi-person games.
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BENG 8453 Linear Programming
Formulation of linear programming problems,
graphical solutions, the simplex method. The

revised simplex method, dual problems and
sensitivity analysis. Transportation and
assignment problems.
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BENG 8454 Optimization and Non-linear
programming
Classification of Optimization Problems, Basic
concepts, optimality conditions. One
dimensional Minimization methods.
Unconstrained optimization techniques.
Constrained optimization: direct methods,
random search method, complex method,
sequential linear programming, sequential
guadratic programming and generalized
reduced gradient method, indirect method;
Penalty function methods. Quadratic
programming.
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BENG 8455 Graph Theory
Set-theoretic definition of a graph. Bipartite
graph, directed acyclic graph, and tournament.
Matchings, Hall’'s Theorem and Berge’s
Theorem, as well as the algorithms of Prim,
Dijkstra, Kruskal, and Ford-Fulkerson. Trees,
connectivity and Menger’s Theorem. Choice of
topics among: graphical probability models,
dynamic programming, Bayesian Belief
Propagation, and tree width.
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BENG 8456 Operations Research (2)
Linear programming and modeling, Sensitivity
Analysis, Goal Programming, The
Transportation Problems, Integer
Programming, Game Theory and its
applications.
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BENG 8457 Advanced Probability with
Engineering Applications
Sample space, probability axioms,
combinatorial techniques, conditional
probability, independence and Bays’ theorem,
Random variables, Distribution functions,
moments and generating functions, Some
probability distributions, Joint distribution, the
Chebychev inequality and the law of large
numbers, Applications of probability in
engineering sciences.
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BENG 8458 Introduction to Stochastic
Processes

Introduction to stochastic process, discrete
time Markov chains (DTMC). The Exponential
distribution and Poisson process, continuous-

time Markov chains (CTMC). Transient and

limiting behavior for both DTMC and CTMC.
Single and multi channels Markovian queueing

models, network of queues. Applications in
computer science and engineering depending

on the interest of the class.
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BENG 8459 Mathematical Logic
Introduction to the goals and methods of
mathematical logic. Propositional and
predicate calculus (first order logic) are
presented in detail. Goedel’s completeness
and incompleteness theorems, and some of
the philosophico-mathematical problems in
set theory, and alternative logics are
discussed.
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BENG 8471 Computer Science and Logic
Specification of formal languages: regular and
context free languages, Chomsky hierarchy,
finite automata, push-down automata, Turing
machines and recursively enumerable
languages; elements of complexity theory;
syntax-semantic interface, model structures,
terms and boolean expressions; classical
propositional and first order logic: logical
consequence and implication, normal forms.
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BENG 8472 Discrete Mathematics and
Applications
Sets, sequences, integers. Basic propositional
and predicate logic. Methods of proof
(including mathematical induction).
Combinatorics, functions, relations and
digraphs. Matrices and Boolean matrices.
Graphs and trees. Applications of graph theory,
game theory, recursion, and algebraic
structures.
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BENG 8473 General Theory of Algebraic
Structures
Universal algebra; basic algebraic structures
(groups, rings, fields, Boolean algebras),
Subalgebras, homomorphisms, congruence
relations, and direct products. Lattices and
closure operators. Varieties and quasivarieties
of algebras, free algebras, Birkhoff's theorems,
clones and Mal'cev conditions. Advanced
topics.
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BENG 8474 Complexity theory
Basic notions of complexity theory,
deterministic and non-deterministic
complextiy classes, NP-complete problems and
lower-bound theory. Cook’s Theorem.
Techniques for proving problems NP-
complete, logarithmic space, the polynomial
hierarchy, exponentially hard problems,
applications.
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BENG 8410 Advanced Topics in Mathematics
(1)

The department will select the course content
from the recent trends in mathamatics
according to the student's research field of
study.
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BENG 9411 Advanced Probability Theory
Measure spaces, extension theorem and o . I s
construction of Lebesgue-Stieltjes measures on ealites ol (b8 oy sl Al bl le)s
Euclidean spaces, Lebesgue integration and ol clylaty ol OIS Ayl ale) @l e
the basic convergence theorems, Lp-spaces, Aylaig Lulall Bllaall ol (Lp cile)d cduludy)
absolute continuity of measures and the ) ) i
Radon-Nikodym theorem, absolute continuity Gula¥) Aphilly Rl Jlgall Gllaall )l oS

of functions on R and the fundamental ~Snsd Gyl el Juals £ 1)8 nld Jalil

theorem of Lebesg.ug mtegr‘atlon, product S5ms) Cigymsal oS A ¢ s Jugnts cDlubusia ¢l i
spaces and Fubini-Tonelli Theorems,

convolutions. Fourier series and transforms, Lifle lgiliplily (i Aliie codsill dflslal) lleall
probability spaces; Kolmogorov's existence cleilindaig Kl alacY) il B ¢ ils— By e
theorem for stochastic processes; expectation;
Jensen's inequality and applications,
independence, Borel-Cantelli lemmas; weak
and strong laws of large numbers and
applications, renewal theory.
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BENG 9412 Advanced Numerical Analysis pdiia (gass Julad 4 €)Y una
Numerical optimization: nonlinear
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methods, Quasi-Newton methods, constrained  j14)a) Ll 3 ,0al) csasiall A1 ¢ i 4 i)k
optimization, interior point methods, the

ellipsoidal technique, Solution of partial Al lalil) cYalad) da dagall Y1 A
differential equations: advances in the finite Ak cagandl aaallgsagaadl paliall 4 <))ol

element technique, finite volume, spectral

bl 45yl ccally)
methods, fuzzy approach.

BENG 9413 Advanced Finite Element Method
Calculus of variation. Conforming elements. . R L
Approximation & interpolation by piecewise Gl ol - ealiall ditlae . ) Sl
polynomial functions. Error bound for finite Lol o ekl 3ganl) i€ Jlgs Aadsy iliaiall

element methods. Numerical integration.
Nonconforming & Iso parametric elements. . .
Mixed type methods for plate problems. gl e JSLae Ansl Jildll Aaite )k - il
Problems of parabolic type. Al
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BENG 9414 Advanced Operations Research
Linear programming. The Transportation and
Assignment Problems. Network Optimization

Models. Quadratic Programming. Integer

Programming. Dynamic Programming. Game

Theory. Queuing Theory. Inventory model.
Multi-objective Linear Programming Problems

and Goal Programming.
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BENG 9415 Proof Theory
An introduction to the most important
concepts and methods of proof theory and the
analysis of proofs. Methods of Cut-Elimination
and Herbrand’s theorem.
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BENG 9416 Computation Theory
Introduction to computability theory:
unsolvable problems, models of computations
(Turing machines, register machines, recursive
functions, lambda calculus), Church-Turing
thesis, numbering of computable functions,
numbering programs, the diagonal method,
the s-m-n theorem, universal programs,
Kleene's theorem, recursive and recursively
enumerable sets, Rice's theorem.
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BENG 9417 Non-classical logics
Introduction into modal logic, in particular
epistemic logic (logics of knowledge),
intuitionistic logics, many valued logics,
including fuzzy logics. In particular, a number
of relevant results from proof theory and
formal semantics (e.g., correctness,
completeness, complexity of logics and calculi)
are covered. Moreover also foundational
problems relating to formal logical modelling
of important concepts in computer science will
be discussed.
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BENG 9418 Computational Logic
Different logics for knowledge representation
as well as computational aspects with focus on
applications to program verification.

This course will be divided in three parts:

1- Foundations of knowledge representation:
belief revision, non-monotonic reasoning, logic
programming, reasoning about actions and
planning; expressiveness of knowledge
representation formalisms.

2- Different formalisms for representing and
processing knowledge: Description Logics (ALC,
Basics, Tableau) , Truth Maintenance Systems,
Answer Set Programming, Probabilistic
Reasoning.
3-Automated reasoning - where the focus will
be on specialized algorithms for reasoning in
various fragments of first-order logics.
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BENG 9419 Formal Methods in Computer
Science

Introduction to complexity theory: problem
reductions, P versus NP, undecidability; SAT
solving and its applications in computer
science; introduction to the formal semantics
of programming languages; formal
verification of programs; model checking and
its applications in hard- and software
verification.
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BENG 9410 Advanced Topics in Mathematics
(2)

The department will select the course content
from the recent trends in mathematics
according to the student's research field of
study.
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BENG 7431 Methods of Mathematical Physics
Ordinary differential equations and its
applications in mechanical and electrical
oscillations and time decay of particles, Partial
differential equations and its applications in
wave equation, heat equation, diffusion
equation and Schrodinger equation, Special
functions, Complex numbers, Complex
functions and derivatives, Line, surface and
volume integrals and its applications in
electromagnetic fields and fluid transport.
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BENG 7432 Analytical Mechanics
Kinematics of particles and rigid bodies,
Motion of a particle in a central force field,
Equations of Lagrangian mechanics,
Hamiltonian mechanics, Least action, Poisson’s
brackets, Conservation laws, Special relativity.
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BENG 7433 Oscillation and Waves
Free, damped and forced mechanical and
electrical oscillations, Differential equation of
transverse waves, Solution of wave equation,
Energy transported, Differential equation for
sound waves, Intensity of sound, Doppler
effect, Reflection, Interference of waves,
Standing waves, Beats. Maxwell equations,
Differential equation for electromagnetic
waves, Solution of the wave equation,
Poynting vector, Polarization.
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BENG 7434 Geometrical and Physical Optics
Fermat’ principle, Reflection and Refraction of
light, Total internal reflection, Fresenel
formulas, Image formation through mirrors
and lenses, Ray tracing, Matrix method in
optics, Cardinal points, Aperture and field
stops, Aberrations, Dispersion, Polarization of
light, Interference of light, Diffraction of light,
Holography, Photometry.
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BENG 7435 Quantum Mechanics (1)
Introduction to quantum mechanics, Wave-
function, Uncertainty principle, Schrodinger

equation, Free motion, Potential wells, tunnel
effect, The harmonic oscillator, Motion in a
Central Potential, The hydrogen atom, spin
motion, the vector model of the atom, Many
electron atom and the periodic table , Time

independent perturbation theory, Time
dependent perturbation theory, the
interaction of electromagnetic radiation with
atomic systems.
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BENG 7436 Physics of Atoms and Molecules
The atomic models, The nuclear atom, Bohr
model of hydrogen atom and atomic spectra,
Schrodinger equation for one-electron atom,
Solution of Schrodinger equation, Energy,
Angular momentum, Spin angular momentum,
Two-electron atom, Many-electron atoms, The
periodic system of elements, L-S coupling and
j-j coupling, atomic terms, allowed and
forbidden atomic transitions, selection rules,
Stark effect, Zeeman effect, Lamb shift,
isotopic shift, X-ray spectra. Molecular
structure, Bonding in molecules, Electronic
structure, Vibrational and rotational of
diatomic molecules, Polyatomic molecules,
Molecular spectra, Raman spectra
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BENG 7437 Thermodynamics and Statistical
Physics
The Kinetic theory of an ideal gas, The
Maxwellian distribution of molecular
velocities, , First Law of thermodynamics, heat
capacities of gases, Second law of
thermodynamics, Engines, Entropy,
Thermodynamic functions. Classical quantum
statistics, Boltzmann statistics and its
applications, Bose — Einstein statistics with
application to the photon gas, Fermi — Dirac
statistics with application to electron gas.

duilaay) ¢ luilly 4y ylad) Sealisal) VEYY Juna
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¢ yhal) Kaaluall J6Y1 o glal) castipdais lasil sy ¢ Las)
Sl Gl Al el @llell d)hal) Ciled)
Aphall Waalnal diss elag i) dghall Saaliall
sl Al iy Aalea Sl oS e Laa)
By 585 (ghall g iVl Llall algall due il 3))jall
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BENG 7438 Solid State Physics (l) (1) bl ) 23 VWA ur
The crystal structure, Lattice vibrations and the

cialall o dac ol 3yladly Calyimatl ¢ | Sl
specific heat of solids, Energy band theory of ol pall ol 3hally SBRYY opslldl S

solids, Energy bands for insulator- metal- 3 gall A8lall lElas cdulall algal) 8 A8l U 45y
semiconductor, Fermi surfaces, Free electron

44__)}:.1 (oo C}Eu (bia gl Ly aladlly A\J)\.ﬂ\
theory and conductivity of Metals, The LA 3 o il sl 5l i ]
electronic properties of semiconductors. oLty 45 JEN) Galsdll cgpolaal) (b apad) by fSN
LDl sall
BENG 7439 Semiconductor Physics and Ledailily cDbasall oludil ¢Li3d V£ ¥4 Luna
Devices . :
O la gall o LdY ddlall culalay 45 ey caluld
The Fundamentals of the energy band theory ‘ sell oLy Al Ak b

of semiconductors, Electron and hole densities  &pki ¢ bl ccdlasall oladl 3 lgailly il g <Y
in semiconductors, Doping, The theory of

Al cdaasadl edkla )m‘ R ey DA P et |

charge carrier scattering, Diffusion of carriers, N ot 3 Y] Sl el Sl
Change carrier recombination, Contact «Blasall oludl (A Blaill) salh (Al COl
phenomena in semiconductors. p-n junctions,

Schottky diodes, Photo-diodes, Bipolar and

Wl il cdy i) st
Field Effect Transistors.
BENG 7461 Physics of dielectric and Magnetic Loudaiaall algally A15lal) algal) £ L3 V€T Y
Materials
aabiadll o 1) (4 | Cileatially Adyledl o) gall
Dielectrics, Electric vectors, Different types of g1 Aaesl Slgaially Abjlall sl

polarizabilities, Dielectric constant,

i) alaie] cdliall 2sall S il ¢ Ui
Dependence of dielectric constant on A3l Mgl 8 s can il 5yad) days e S
temperature and frequency, Losses in 3 " L

dielectrics. Magnetic materials, Magnetic Aapblitahll Appllitall Clestially fpgllisall Jsal

vectors, Permeability, Paramagnetic,

gl yl) cdpusyhlita
diamagnetic and ferromagnetic materials.

BENG 7462 Laser Physics (1)

(|)Jj,,|m pL3d VETY Juma
Basics of the theory of laser, Einstein
i : A Ll J€5 Jhea g @ labaa ¢y lll A pas sl
coefficients, The line-shape functions, IS5 dls oy ¢ oalll dplas

Amplification of the coherent radiation, Gain
of active medium, Three- and four-levels laser, 13 (il cdll by sl DG 30 cdasl)
Laser oscillations, Cavity resonator, Gaussian . ¥

waves, Different ways of operating a laser, Bl BRIl Ghmsla Slase ¢ A e Ol
Types of lasers.

ons sl b ) Jama A5l el s ¢ ikl

w3l g1l ¢ sall) Jpnaal

BENG 7463 Experimental Physics

Aoy adl) ¢ LAl VETY uan
Performing experimental work in Mechanical
- . LI Gl gall (ASalSaall clyfyayl 8 cylat e lal
oscillations, Mechanical waves, ARG Slasall ASalSaall SPGB st e

Thermodynamics, electromagnetism, Optics,

oLl ‘QQ).\.A,J\ ‘MM\ c@_)gﬁ\ GL_’)b;J\ Saalualf
Semiconductors and their devices, Lasers.
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FRAY code Course ool 2o8al) agS
BENG 8431 Electromagnetic Theory Aundaling g oSl 4y ,la1) AEYY Luna
BENG 8432 | Quantum Mechanics (l1) (1) N Ll AEYY Luna
—— BENG 8433 Statistical Mechanics LWilaal! Kl ANEYY una
BENG 8434 Solid State Physics (Il) (1) ddall Al ¢ Ly AEY§ Lz
- sl Sl Jadal)
BENG 8435 | XRay Crystal S.,tructure 5) ; gﬂf)ﬂ PR
— Analysis ST sl ol
BENG 8436 Semiconductor Physics sl oluil o5 AEY T una
BENG 8436 | BENG 8437 | ' vsics of Semiconductor | -y Ly s i e | AETYGma
Devices
- i sl Al (alsall
BENG 8438 Optlca! Properties of guall algad ALY A e
- Semiconductors D gall
BENG 8436 | BENG 8439 Physics of Solar Cells dnedll LAY Lyad AEYA yuna
— BENG 8461 Mesoscopic Physics elu S g huall o Lyd AETY Laza
Quantum Theory of .
BENG doslil) 3 gall 4t =¥ AT
8462 Nanostructures sl yall £l 2 R Vo
Transport Theory in L e
BE f gall &y | X AgY
NG 8463 Materials Agall A JEy) Ayl BT
— BENG 8464 Laser Physics (I1) (1) oAl el AETE yura
— BENG 8465 Nonlinear Optics s ) sl AET0 yuza
BENG 8466 Optical Fiber Theory and i dsunll LYY AL s

Materials
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BENG 8434 | BENG 8467 Superconductivity Jra sl 4558 ) gl AETY Luza
- BENG 8468 Acoustics Al gall AETA
BENG 8469 Advanced Topics in @ AL s

Engineering Physics (1)
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BENG 8431 Electromagnetic Theory
Maxwell’s equations, E-H symmetry, Lorentz’s
force, plane electromagnetic waves in free
space, The spectrum of electromagnetic
waves, The pointing vector, The propagation of
electromagnetic waves in nonconductiung and
conducting media, Polarization, Reflection,
refraction and attenuation of waves,
Scattering, Radiation of electromagnetic waves
and electric dipole radiation, Quantum Field
Theory.

dlaling g g Sl) A Jail) A€W Y Lund
Olagall ¢ 3ilyel 548 ¥ laall Sl Josusle Y alaw
Glasall Cala o LAl b dplalin 5 <)
Clagall L) (it g3 daia cdgunlalina s <)
(Ui sally Alia ga il Jalus g1 (3 Apualaling s 3<I)
il (lasdl Plaacaly HLkils GulSasl claiiny)
cabl) AU Laily Apuslaline s ) S il sall g Lo
Jlaall oS Ak

BENG 8432 Quantum Mechanics (ll)
Quantum system, wave function, Schrodinger
equation, Expectation values, Operators, Dirac

theory, Matrix representation, Applications,
Perturbation theory, Variational method, WKB
method, Collision theory, Relativistic quantum
mechanics.

(1) 2 LilSia A€ Y'Y Cunp
wil) ¢ aiag i sl cmpall A Al oLl
(il siaally Jiall el Al e Dle ) odad giall
(WKB iyl ¢l puaiall Aigyla Alalal) 4001 Culiylas
Apsel] Lo Sl ¢ilaslisail] Ayl

BENG 8433 Statistical Mechanics
Phase space, Classical statistical mechanics,
Microcanonical, canonical and grand-canonical
ensembles, Quantum statistical mechanics,
Fermi-Dirac distribution function and
applications, Bose-Einstein distribution
function and applications, Nargenau
distribution, Druyvesteyn distribution,
Boltzmann transport theory.

Auilaay) \SulSual) AE ¥ Y uad
alail) (A& dglany) KalSudl ¢gyskall ¢ 14l)
SailSaall (S slS aipadly JISa gallly JIS0 53185 Sl
sl A ey anid sl A gl A slany)
Ak (Odidg )3 @ ¢ sl Ay el sl
JEDU Gl il

BENG 8434 Solid State Physics (I1)
Crystal Structure, Reciprocal Lattice, Crystal
Bonding and Elastic Constants, Crystal
Vibrations and Phonons, Free Electron Fermi
Gas, Energy Bands, Electric and Thermal
Conduction in Solids, Fermi Surfaces and
Metals, Semiconductor, Optical Processes
and Excitons

(1) Adal) Aad) pLi5d AE W E ura
Calsis Ay shll Jands )1 ¢ApSall A0l ¢(g)slal) Sl
adl Ll Ak ccaligisalls dgpshl) cllzaY) g sl
gall lalls 1yeSh Jpnmsill cABLLY) il ¢ o puil
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Ll iy g A uall




BENG 8435 X-Ray Crystal Structure Analysis  .sj daf aladialy oo slll) aS ) Sdatl) A€ YO ura

Diffraction of X-rays, single crystal methods . . ,' . R

and Fourier synthesis, Powder method, Law Ak st Jilaty Baslll 5Ll By ST And] g
Al Ll ya5) Ciliagish cCalagish Y byl

photographs, Powder photographs,
diffractometer measurements, structure of Blasll ¢ yolall saamie Cilaaadll (5 cagall lea

polycrystalline aggregates, chemical analysis - e | " Lo |
by diffraction, chemical analysis by Gl cgyshuadll Flaafll atll cagally Sl
fluorescence, Computational methods. Aglual)

BENG 8436 Semiconductor Physics CBuagl) oludl e lijd A g ¥ uan
Electron Theory of conductivity, The A il (i SN el Jam sl Tyl

Fundamentals of The Band Theory of
Semiconductors, Electron and Hole Statistics of 5 @lig ) Glilaa) (cBlasall oLl 8 48l
Semiconductors, The Theory of Charge Carrier i &l Jalsa ¢ dyylai e sall oLl 8 <l gadl)

Scattering,Charge Carrier Recombination, Lol 8 Sl bl e sl ale ]

Contact Phenomena in Semiconductors, olud) (o el sk (i) dalsa sla) sale)

Optical and Photoelectrical Phenomena in oLadl 8 Afigun g 5eSls Appeadl alshall (Dliaall
Semiconductors. TR

BENG 8437 Physics of Semiconductor Devices CBluagall oludl Jailid s Li5d A WY uzd
Review of The Fundamentals of the Electronic . .
Tady) I oludY A yiSIN) gaal gl chlicla) daa)
Properties of Semiconductors, Contact e e e
Phenomena, p-n Junctions, Schottky Diodes,
Photo-Diodes, Bipolar and Field Effect
Transistors.

¢332 43 al) sé’l}d Al (=N Aay ¢ ualall 38U
L i) Jlaal) culdy aladl) A6l el siasiil )




BENG 8438 Optical Properties of
Semiconductors
Quantum Theory of The Free Electrons in
Solids, Bloch Functions, Kronig-Penney Model
for an Electron in a Periodic Field Energy
Bands, Brillouin Zones, Effective Mass, The
Reciprocal Lattice, Brillouin Zones for Different
Crystal Lattices, Important Symmetry points
and Symmetry Lines, Semiconductor Band
Structures, Optical Characteristics of Matter
(Absorption, Reflection and Transmission),
Impurity Energy States in Semiconductors,
Shallow and Deep Impurity States, Lattice
Vibrations and Phonons, Quantum Transitions
in Semiconductors, Optical Absorption in
Semiconductors, Intrinsic Absorption, Direct
Transitions and Indirect Transitions, Exciton
Absorption, Effect of Doping on The
Fundamental Absorption Edge, Optical
Absorption on Lattice Vibrations, Impurity
Absorption, Radioactive Recombination in
Semiconductors, Light Emitting Diodes.
Characteristics of optical detectors, Thermal
detectors, Photo-detectors, Vacuum
photodetectors, Opto-electronic Devices.

clagall sLiY Lijgal) (alsddl A€ YA
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Al JaliaiaY) ddla e ol il gy
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¢igigaall WaEKl ald L guall el Glalaall
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BENG 8439 Physics of Solar Cells
Energy Needs: Energy Sources, Consumption,
Conventional Sources of Energy, Alternative
Energy Sources, The Sunlight: Solar Spectrum
and Common Expressions, Geometrical Effects,
Light Collections for Solar Cells, Principle of the
Photovoltaic Conversion, The Solar Cell:
Semiconductors, The p-n Junction,
Heterojunction, Schottky Barriers, Optical
Effects in Semiconductors and Semiconductor
Junctions, Fundamental Equation of The Solar
Cell and The Equivalent Circuit, Maximum
Efficiency of The Solar Cell,Factors Affecting
The Efficiency of The Solar Cell, Choice of
Materials, Limitations on Photovoltaic Energy
Converters, Fabrications of The p-n Junction
Solar Cells, Thin Film Solar Cells, Solar Cell
Array, Reliability of a Solar Cell System.

Aadd) DAY £ L38 AE VA uad
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BENG 8461 Mesoscopic Physics
Semiconductor Growth Technologies: Bulk,
Thin Films and Nanostructures, Fabrications

and Growth of Quantum Dots, Epitaxial
Growth of Self-Assembly Quantum Dots,
Coherence and Mesoscopic Systems,
Scattering in a Two-Dimensional Electron Gas
(2DEG), Coulomb Blockade and Single Electron
Transistor, Electronic Properties of a Self-
Assembled Quantum Dots, Quantum Wire.

i gSuugiall £L5 AT Y ura
i) 5 A oag Sl Dlagall oLl Mge gai Ayl
¢blaSal) Jaiill ayialy gad edgyie gilill LS AN 5 A28l
bl skl Ll L) (ya panal A5l sal
ol Ay Y el o Galadl o gusally
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BENG 8462 Quantum Theory of
Nanostructures
Microscopic Electronic Properties of
Heterostructures, Mesoscopic Aharonov-Bohm
Oscillations in Metallic and Semiconductor
Heterostructure Rings, Density of States of
Quantum Wells, Wires, Dots, and
Superlattices, Excitons in Quantum Wells,
Wires, Dots and Superlattices- Creation and
Detection of Mobile and Non-Local Spin,
Entangled Electrons in Different Quantum
Systems, Electronic Properties of Graphene
and Carbon Nanotubes, Quantum Transport
for low dimensional Semiconductor Devices

ALigilll) a)gall Aagt) A platl) AN Y Luma
ol LS Sl A S Saall A ST Gaibiadl)
lalat G oS gunall s cagigslal LA duilata
pailadll cilaia jull Cagall sludly driana
BLaSall Jailly DLy (aSH il At gually Aig S
Ly DLy oS il & by aaiall Al
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SEY) esal il ¢y 5Sll5 Ghall 4 puialls 25 S
Aaidial) alaY) @l cDla sall olud] Lailal S

BENG 8463 Transport Theory in Materials
Diffusive Transport, Boltzmann’s Transport
Equation, Weak Localization, Anderson
Localization, Ballistic Transport, Landauer
Equation, Two Dimensional Electron Gas
(2DEG), Transport Through Nanoscale Devices
(for Example Quantum Dots and Nanowires),
Conductance Fluctuations, Quantum Hall
Effect, Noises in Nanoscale Devices, The
Nonequilibrium Green’s Function and Its
Applications in Nanoscale Devices.

Agall B JEUY) Al ALY ura
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BENG 8464 Laser Physics (ll)
Emission, Absorption and Einstein coefficients,
Population inversion, Optical amplification,
rate equations for three and four level lasers ,
Optical cavity resonators, Transversal and
longitudinal modes, Gaussian laser beam,
Stability of laser frequency, Self focusing, Q-
switching, Mode locking, Ultrashort laser
pulse, Laser systems

(1) Lol eliid A€ pan
eonSadll ul&ail ¢ piin) O lalaay aliaia¥ g Ealaaty)
1 @bl el Jaall Gl @V alaall ¢ Sgaall sl
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BENG 8465 Nonlinear Optics
Nonlinear Polarization, Second Harmonic
Generation, Parametric Amplifier, Phase

Matching, Index Ellipsoid, Third-Order
Generation, Fourth-Order Generation, Four-
Wave Mixing, Double Absorption, Up
Conversion, Down Conversion, Nonlinear
Optics Applications.

B ad) s gl AET 0 uad
DSl Al A gayell Al ¢ ad ) i)
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BENG 8466 Optical Fiber Theory and
Materials
Propagation theory, Fiber Types, Fiber Losses,
Fiber Dispersion and Spectral Fibers, Fiber
Optics Slices, Connectors and Couplers, Test
Methods, Power Measurements and
Information Capacity, Sources for Fibers, LEDS
and Laser Diodes, Detectors for Fibers, Photo
Detectors and Receivers, Optical Fiber Sensors.

Ll g digaall GELIY) A €10 Lund
gl GUIVI ¢ 1l gl GLIVI 3 Lasy) )l
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BENG 8467 Superconductivity
Characteristics of superconductors, Copper
oxide superconductors, transition metals,
Oxide and heavy fermion systems, Bardeen-
Cooper-Schrieffer theory, Resonant valence
bonds, Antiferromagnetic models, Preparation
and characterization of superconductors,
Crysallograpgic structure and properties,
Transport properties, Application of
Superconductors.
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BENG 8468 Acoustics
Fundamentals of vibrations, Acoustic wave
equation and solutions, Transmission
phenomena, Absorption and attenuation of
soiund waves, Acoustic transducers,
Environmental acoustics, Noise, signal
detection, Hearing and speech, Architectural
acoustics, Underwater acoustics, Medical
applications

Gligall AETA
Aedslag o geall Cilagall Calabaa el o)z calanld
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BENG 8469 Advanced Topics in Engineering
Physics (1)
The department will select the course content
from the recent trends in physics according to
the student's research field of study.
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FRARS code Course Jaal Johall aes
Advanced Quantum I
BENG 9431 Laagial) L) KulKia SR M|
— Mechanics oS S (un
BENG 9432 |  /dvanced Solid State Aodiall Adeall Al Ly | GETY una
I Physics
Ph\(sics of Advanced fatiial) D laall oLl ol
BENG 9433 semiconductor and Its o LYY una
Devices lekilay
BENG 9434 | Advanced Laser Physics daagiall ol clid LY € ura
BENG 9435 Advanced Topics in . 3£¥ 0 a

Engineering Physics (2)
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BENG 9431 Advanced Quantum Mechanics dasiial) Al ISlS 0 4 €1 Gur
Theory of Scattering, Approximation Methods, Zil | Ll s e il Gyl ecciadl) Ayl
Tight Binding Model, Variational Method, ‘f oo = ¢

Density Matrix and Perturbation Theory, abiaial (bl 4k 48 sdiaall AAES (Ll
Absorption and Dispersion of Radiation in

da gall Y alrall (dyal) Lailigl) 4 tu\j\ TP
Atomic media, Relativistic wave equations for i< N \... “ uw“ ;
Zero and Half Spin particles, Quantum (Al irall AHall Hailly jiall ld Glepwall Al

Information and Computing. ¢S ladly Al il glaall

BENG 9432 Advanced Solid State Physics
Crystal Structure, Reciprocal Lattice, Crystal . )

Tl gt g By gllall Janlg y cdo glaall ASLEN ¢ J Syl

Binding and Elastic Constants, Crystal Sl Sl By el AN el Sl

Vibrations and Phonons, Free Electron Fermi ) <ulig iSIYI jle ol g gallg 3 6lll) culjfyia) ¢ pall
Gas, E.nerfgy Ba.nds, EIec.tric and Therm?I cdalgall b ohally c0eSI Qpagil ALl a3 ¢ apsl
Conduction in Solids, Semiconductor Devices,

1 .a\ :u‘ £ . - ™ -
Fermi Surfaces and Metals, Optical Processes gl ¢ gl oludl Ll Alasall and sl

and Excitons, Superconductivity, Dielectics and ~ Juasill «cli5ins¥1y dypadl cliled) (olealy oy
Ferro-Electrics, Diamagnetism and

el e oS g il Sl pally A3lal gall ¢
Paramagnetism, Ferromagnetism and i . R .
ntiferromagnetism, Magnetic Resonance, ¢Apdaling g iy g Apudalina g yudll dpnalina)ylllg

Noncrystalline Solids. sl ye dlgal) ¢ punlalizall (gl

daaiial) Alall Alad) o ly5d 46V Y Lund

BENG 9433 Physics of Advanced

Ledailily dasiial) cDlagall sludl £li3d 4 € ¥ una
semiconductor and Its Devices

Sazall e 4 oSall dugililly ddanll A g Saall Ccaad Jaslall
Deep Submicron and Nano MOSFETs, SOI, Gl e A0Sl A il Apanl) Aty ol i L
Multi Gates Devices, BICMOS, Hetero-Junction ikl ¢Jjlall (398 (sShid) Jailss ¢ Jim g 4ndi — 2S5l —
BJTs, Carbon Nanotube Devices and Quantum- Ll chlaia) e cDlagl Jails ccullgdl saawia
Well and Wire Structures.
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BENG 9434 Advanced Laser Physics

dadiial) 3l pli3ed A€ E urd
Mutual Interaction Between Intense Optical
. . . . ) e 323 AL lll e lad L) Je el
Radiation and Gases, Density Matrix, Optical e &l 5 gt bl Je

Block Equations, Coherence Effects, Saturation <3l Jalsh ¢ sl &5l i¥alae (ASES]) 48 ghine
Spectroscopy, Optical Pumped Lasers,

fadite Cile g ga cgaall A )yl (Agllad) aa
Selected Topics in Advanced Laser Physics. . o
ool el A

BENG 9435 Advanced Topics in Engineering (Y) Aowsigh elipdll B dasiia Cilegiaga 4 ¢ Y0 urd
Physics (2) ’ o -

The department will select the course content Slalat) g llall (oalall (s il 2y pndll o 8,

from the recent trends in physics according to
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the student's research field of study.
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Course code Course oAl okall 3es
BENG 7421 Analytical Mechanics (1) (V) Aeliaill Sul<al) VEYY Lz
BENG 7422 Fluid Mechanics &gl 1KilSa VEYY uza
BENG 7423 Elasticity and Plasticity Aggalll 5 dagyall VEYY Luxa
BENG 7424 | IMtroduction to Mechanical 4SSl ey (8 dadie VEYE pua

Vibrations and Acoustics
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BENG 7421 Analytical Mechanics (1)
Kinematics of rigid bodies in three
dimension il space, Motion relative to
multiple moving reference frames, Kinetics of
rigid bodies in three dimensional space,
Principle of virtual work, Lagrangian
mechanics, Hamiltonian mechanics.

(V) lial) lSaal) VEYY Gura
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BENG 7422 Fluid Mechanics
The equation of continuity and boundary
conditions, Rate of change of linear
momentum, The equation of motion of a
viscous fluid, The energy equation, Irrotational
motion, Pressure equation, Two dimensional
motion and stream function.

lgall \ilSea VEYY (una
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BENG 7423 Elasticity and Plasticity
Analysis of stress, Analysis of strain, Stress —
strain relations, Axial loading, Torsional
loading, Flexural loading, Two — dimensional
elasto — static problems, Physical basis of
plastic deformation, Basic concepts of
plasticity, Applications to several engineering
problems.
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BENG 7424 Introduction to Mechanical
Vibrations and Acoustics
Linear response of one and two degree of
freedom systems, Rotating unbalance,
Vibration isolation, Fundamentals of wave
motion, Vibrations in strings and bars, The
acoustic wave equation, acoustic impedance,
Sound propagation, traveling wave solutions,
acoustic waves in pipes.

ciliigall 5 ASalSal) cliiay) 8 dadie VEYE (uan
Cildg aaly da danyd culd LadaD dadl) laany)
bl Qe e sl (sl pre cdpall e (in)
Aslaall ¢dagudlly Glazadl) Sl5ia) cAan sall Al o
(i gall dailaad) (i geall dailedd) (i guall dum sall
o Adgall Glasall @bl dagall Jla ccigpiall i)
canly)




b i aglall b Abadil) o) 80y ptucalal dyasgealll il jial
Agntigh LSS al)

Course code Course -l aohal) 3
BENG 8421 Analytical Mechanics (2) (7) Abidasll \Sal<al) AEYY Luna
BENG 8422 Adva?{ci;‘; g‘g;?erzics OF | o) sl sl S5alis | AYY (pona
BENG 8423 Mechanical Vibrations (1) (V) LSalSaal) fy)ziay) AEYY Luma
BENG 8424 Theory of Elasticity Qg yall 4k AEY E Luna
BENG 8425 Mechan;Tji?;Viscous Kl el 1SS0 AEYe L
BENG 8426 Friction in Fluid Motion Blgall Ay 8 lsiay) AEYT Luna
BENG 8427 | Mechanical Vibrations (2) (Y) ASalaall clyyiay) AEYY Gura
BENG 8420 Advanced Topics in ailSaall (8 deaiiia Cile gun g AT+ Lo

Engineering Mechanics (1)
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BENG 8421 Analytical Mechanics (2)
Variational principle and Lagrange’s equations,
Hamilton’s equations and Hamilton’s principle,

Hamilton’s canonical transformation,

Hamilton’s theorem, Lagrangian and
Hamiltonian formulation in continuous systems,

Dynamic stability and Lyapunov’s dirtect
method.

(Y) bl ilSaal) AEYY Gurn
fasay osilela iV alea il ¥ oleay yulail) fawe
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BENG 8422 Advanced Dynamics of Rigid Bodies
Kinematics of a rigid body in three dimensions,
Angular momentum of a rigid body in three
dimensions, Equations of motion of a rigid body
in three dimensions, Euler’s equations of
motion, Motion of a rigid body about a fixed
point, Rotation of a rigid body about a fixed
axis.
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BENG 8423 Mechanical Vibrations (1)
Fundamentals of vibrations, Free vibrations of
single degree of freedom systems, Forced
vibrations of single degree of freedom systems
under harmonic excitation and periodic
excitation, Gyroscopic effect on rotating shafts,
Free and forced vibrations of multi degree of
freedom systems, Equations in matrix form,
formulation and solution.
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BENG 8424 Theory of Elasticity
Tensor analysis, Equations of elasticity in
rectangular and curvilinear coordinates,

Agpal) A lal AEYE Lumn
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Problems of prismatic bars, Variational methods il ¢idlall tsaluas bl Gyl saecd) Jilue cigiaiall,

and energy principles, Thermal stress problems.

(el sleay!




BENG 8425 Mechanics of Viscous Fluids
The role of viscosity in the dynamics of fluid
flow, The Navier-Stokes equations, low

Reynolds number behavior including lubrication
theory, percolation through porous media and

flow due to moving bodies, High Reynolds
number behavior including steady, unsteady,
and detached boundary layers jets, free shear
layers, and wakes. Phenomenological theories
of turbulent shear flows are introduced.
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BENG 8426 Friction in Fluid Motion
Laminar viscous flow, Vortex dynamics, Flow in
boundary layers vicinity of flat and curved fixed

and rotary surfaces, Turbulence and flow in
turbulent boundary layers, The frictional
resistance to the body.
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BENG 8427 Mechanical Vibrations (2)
Vibrations under general forcing conditions,
Exact and approximate methods for
determining the natural frequencies and mode
shapes of multi-degree of freedom systems,
Frequency functions and mode shapes of
continuous systems, Axial vibrations of
continuous beams, Torsional vibrations of
continuous beams, Bending vibrations of
Timoshinko beams, Wave propagation in solids.
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BENG 8420 Advanced Topics in Engineering
Mechanics (1)

The department will select the course content
from the recent trends in engineering
mechanics according to the student's research
field of study.

(\) dowaigl) ISy\S:\AS\uA:\.AﬁSA Glogaga AEY Y Lt

lalat) e Ul alad) (sginall pants sl o g

Ganal) Jlae axdy Lar Gigh) 1K1l ) sl (8 &aal)

.llall




doaigl) Sl aal) (JA daigl) a sixd) u& dAdAl oy gisal dpasgatl) <l j8al)

Course code Course o2l Jo8al) s
BENG 9421 Theory of Plates AL AR LYY Lumd
BENG 9422 Theory of shells Jgsall Ay ylay GEYY una
BENG 9423 Magneto Fluid Dynamics Aphlinall dlsall Kaalin TEYY Lz
BENG 9424 Space Mechanics ¢ Ladl) KilKaa GEYE uma
BENG 9425 Nonlinea'r and' Ranfjom Gabad ) A8\l clyliaY) ALY uen
Mechanical Vibrations A sl g
BENG 9420 Advanced Topics in Sl (A deniiia Cile guia e AEY o

Engineering Mechanics (2)

(1) s
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BENG 9421 Theory of Plates
Analysis of bending, Buckling and vibrations of
plates, Slabs and membranes, Equations in
curvilinear coordinates, Complex variable
method, Variational principle and approximate
methods of analysis, Linear and nonlinear
behavior, Anisotropic and non-homogeneous
plates, Thermal stress problems.

@l IET - YRR AW
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BENG 9422 Theory of shells
Thin shells, Cylindrical shells, Shells having the
form of a surface of revolution, Shells of double
curvature, Variational methods and energy
principles, Various approximate methods of
analysis, Buckling and vibrations, Thermal stress
problems, Nonlinear theory.
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BENG 9423 Magneto Fluid Dynamics
Basic equations for a conducting fluid in the
presence of magnetic fields, Conservation of

mass ,momentum and energy, hydro -magnetic
flow for viscous and incompressible fluid,
Magneto fluid wave propagation.
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BENG 9424 Space Mechanics

Review of orbital mechanics, advanced rigid

body dynamics, Dynamics of interconnected
rigid bodies, Dynamic stability, Routh - hurwitz
stability criterion, Lyapunov stability theories
and methods, Gravity gradient torque and its

applications in space mechanics, Satellite
dynamics and stability.
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BENG 9425 Nonlinear and Random Mechanical 7 jgdall ¢ ddad il LGl cfiifay) 9€ Yo (uan
Vibrations

Free and forced vibrations of mechanical G S RSl Rl Lady Ball Y
systems with nonlinear restoring forces. Self ~ Lil3 8)liuall 4SSl clyfiiay) cdpdad yuall salainsy)
excited mechanical vibrations and nonlinear

vibrations of multi-degree of freedom . - .
mechanical systems, Nonlinear vibrations of Alaiall Bl plasll e liaY) daseiall Ayl
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and random response, Random vibrations of . _. el 5led) (ASal<aall dalailly cile Lad A5l sl
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<) 8 Course
24l Sall 3
o code Course ol ol 3
- CENG 7411 | Structural Analysis Programs Sy Jalatl) eal s YEVY daa
Advanced Technology of . .
- Atiall adill o) ge L ol 3K YEYY
CENG 7421 Construction Materials = 2l 2lse Ll -
Advanced Reinforced
- ENG 7451 1) deatic dalis dalya véeoy
CENG 745 Concrete (1) (1) Aenie s et
- CENG 7461 Applied Geotechnical ALl T g A VET) e
Engineering
i AL KX | vi{PREIgAI|
~ CENG 7471 Adyanced Behavior and Glinall aafiall apaailly o sl VEVY s
Design of Steel Structures e
- CENG 7412 | Advanced Structural Analysis pafia AL Jalas VEVY 2aa
Repair and Strengthening of . -
- ljall cliid) sesig aasi | VEYY
CENG 7422 Concrete Structures b P55 pao e
Prestressed Concrete .
- I amle dnleadl cldaddl Yéoy
CENG 7452 Structures Aeal!) dnle Al all & KXY
- | ceng 7462 | Advanced Foundations (1) ol L&) Auia | VETY e
Engineering (1)
- CENG 7401 | Structural Diploma Project AL Aunigl) o sk g9 e VEo) 2
Laa iy — Adaal) duaigh) LA Llad) cibad jal) a gl <l 5 8 Y
ey
) sha \
) Course Course i) 28l ags
by code
- BENG 7454 Probability and Statistics elaally Y laay! VEot Luea
- CENG 7491 Sanitary Chemistry dania e e VEQ) daa
Environmental Pollution
- And) Eoglill 4 Al) Y4y
CENG 7492 Control ) Sl 4 a8l dad
Environmental Legislation .
- Ay il il 9 35 Yéay
CENG 7493 and Management A Gilag i g3yl b
- CENG 7494 | Water Supply and Treatment il olaay Aoy dia VEqE daa
icrobi Capally oliall oaslong S
B CENG 7495 Microbiology of Water and s DN VE40 e
Wastewater ~ll
- CENG 7496 Solid Waste Management Llall clalaall 5)l) V44T dea
Wastewater Collection and
- | s | olue dadlaa 530 veay
CENG 7497 Treatment bA.aAj u_)a.aj 2 = 9 Aaa Aad
- CENG 7498 Public Health Engineering Aalall daall dria YEAA daa
- Engi - .
- CENG 7402 | “anitaryEngineeringand |, L g sl gapia | YESY aa

Environmental Project
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C 141 Sal) 3
Ay code ourse ool okall 3es
ics in Civi diaall duaig) 8 deasis Gle g
: CENG 8400 Advance.d Top|cs in Civil 3 igll & daiie Cile guia ga Af oo e
Engineering (1) M)
- CENG 8401 Estimating and Tendering e Ul slae s Callall s ALY 2ap
Planning and Controlling of . -
- 2l Cle g piia 4l ya g Jadads ALY 2
CENG 8402 Construction Projects el e A
- CENG 8403 Construction Economics 2ditl) abaliat) AEY 2
3 CENG 8411 Advanced Structurall Analysis Tstid) e L) KilSsoy Jdad | A£)) sen
and Mechanics P
- CENG 8412 Structural Dynamics Sile L) Waalin AEVY 2ap
Introduction to Finite
- 332l Lixl) 43 FPRRLYS AENY
CENG 8413 Elements Method 2 paliall dayylal daaaia Lad
- CENG 8414 Theory of Elasticity Qg yall Ayl AEYE daa
AEYY s | CENG 8415 Introductloh to Earthquake UV il Aasie AEYO e
Engineering
- CENG 8421 Concrete for Special Aalal) clilall Bl A ALY sea
Applications ’
- CENG 8422 Fiber Reinforced Polymers L dalial) el pad sl AEYY daa
Advanced Methods for w15 ava il asiidll (3Ll
- CENG 8423 | Repair and Strengthening of o AEYY 2aa
Structures B
- CENG 8431 Surveying Geodesy duny pal) dalisddl AEYY daa
- CENG 8432 | [rocessingand Adjustment |, | 611 A | AETY s
of Surveying Measurements ’
- CENG 8433 Positioning Systems adlsall paas ooy AEYY 2aa
Topographic . . .
- E e | pail) dalisall AEY'E
CENG 8434 Photogrammetric Surveying bt sl A = e
- CENG 8435 Land Information Systems G ) Cilegladll alas AEYO Aaa
- CENG 8436 | Principles of Remote Sensing 2 o by bl AEYT e
- CENG 8441 | Advanced Water Structures Aaatial) agilall culingd) AEEY 2ap
- CENG 8442 Advanced Hydrology 4adfiall Lol yagl) AEEY 2ap
Sy Gy o sand) A
_ CENG 8443 Advanced Dams, Tunnels s s 35 ALEY
and Barrages deaniiall
Advanced Irrigation and
- CENG 8444 26il) (o pall ) A ANEEE
8 Drainage Engineering - ally )l Aa b
- CENG 8445 Advanced Hydraulics Aaadial) S405 gl AEEO raa
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Advanced Fluid Mechanics
- CENG 844 b g deadial) Al sall 1SailSa A€
8446 and Applications el 4 ol 1S5, et
- CENG 8451 | Special Concrete Structures ald ulapd ol AEOY daa
- CENG 8452 Concrete Bridges dnlyall )l AEOY raa
Advanced Reinforced
- ENG 84 Y) deadie dalie 4ol AioY
CENG 8453 Concrete (2) (V) esiie et et
Advanced Geotechnical
- CENG 8461 . . 1) deatie A g A AETY
6 Engineering (1) (V) Foie Aazan Assia et
- CENG 8462 |  /dvanced Foundations () Gt ol dria | AETY s
Engineering (2)
Tunnels and Underground ‘ - .
- Ay caan calinadlg slayd AETY
CENG 8463 Structures oY) caan calanally slay 2aa
- CENG 8464 Soil Dynamics and Ll i) Spalisn AETE ren
Foundations -
- CENG 8465 Soil Hydraulics Ayl S0 AETO e
- CENG 8471 Special Steel Structures Aalal) Anasdl il AEVY 2ar
i Cslall ineal) linall dadas
B CENG 8472 Computer Modeling of Steel - 24 . AEVY an
Structures Y
- CENG 8473 Steel Bridges (1) (V) ) ) AEVY 2aa
. . . ‘;; oo . Jﬂ\ e - \ \ - \
B CENG 8474 Plastic Analysis and Design Lsall ol ssansilly Jidal AEVE san
of Steel Structures Lamdll
Seismic Behavior of Steel .
- el linadl 55500 L) ALY
CENG 8475 Structures an < S sl o 2
B CENG 8481 Statistical Engineering for R 6 tigl sLaa! ASAY aan
Roads & g
- CENG 8482 | Transportation Engineering Jall daia AEAY 2ap
- CENG 8483 Traffic Engineering el dsaia ANEAY 2aa
Geometric Design of .
- CENG 8484 " i) ) NEAE
Highways Aopudl GBI ol ppnst] =
Structural Design of
CENG 8485 4 I G SLasy) ) AEAO
Highways Al Rl A ppansil e
Bitumenous Materials and
- SUalA g doiie gitall o) gall AEAT
CENG 8486 Their Mixes bl Hasnil Ayl e
CENG 8487 Airports Engineering lyUaall A AEAY 2ar
- CENG 8491 Environmental Chemistry YIS EIPVLY AEAY s
- CENG 8492 Water Treatment il ol Aallas ALY dep
- CENG 8493 Wastewater Treatm ypall ol dallea ALAY e
- CENG 8494 Sewage Sludge Treatment slaall dallee AEAE dap
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C 141 dall 3
Ay code ourse Jdal okall 3es
Environmental Projects .
- ENG 84 il Gile g il Janidig 3yla) Agdo
CENG 8495 Management and Operation fall e gl daisy )l et
- CENG 84gg |  'Mdustrial Wastewater ball Gipeall slie dalles | A247 a8
Treatment = I
- CENG 8497 Solid Waste Management lall cladad 3l AEAY e
Cipually olall S0k dn el
CENG 8498 Water and Wastevyater AEAA ep
Network Modeling ~al
CENG 8499 Water Desalination el Adas L5 A£44 an

Technology
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<l Aa Course
C 141 dall 3
Ay code ourse Jotal okall 3es
: CENG 9400 Advance.d Top|cs in Civil < IR
Engineering (2) ()
Quality and Safety .
- ENG 9401 Sl g 3agadl 3))) TE0) 2aa
CENG 940 Management Cledly g2l Bl
- CENG 9402 Construction Equipment il Glara ALY e
Environment Management et % -
- il delia & 454 35l TEY 2
CENG 9403 for Construction Industry el fe e Sl O
AEVY 2aa | CENG 9411 Finite Elements Method sadsall ypaliall 45,k 96YY) aar
- CENG 9412 | Boundary Elements Method Logall paliall 43,k TEYY aar
AEYo x| CENG 9413 | Seismic Structural Analysis il LaB B Jalasl) TEVY 2aa
- CENG 9414 Reliability of Structures alindl ol clua €1 ¢ 2aa
- CENG 9421 Materials Science Asall ale GEYY 2aa
- CENG 9422 Concrete Durabilty Aaluyal) daleas LYY aar
- CENG 9423 Composite Materials S yall ol gal) GEYY aar
- CENG 9431 | Digital Mapping Technology dcadyl) i) Al L gl ¢35 LYY aar
- CENG 9432 | AAPplications of Astronomy in Aalad) b )l clils LYY rea
Surveying
Geographical Information ey dudhiall clagled) ol
- CENG 9433 Systems and Remote LYY aar
Sensing = os
- CENG 9441 | Advanced Ground Water el 4 gl olual Aoiia 964 aa
Engineering
Advanced Measurements :
- CENG 9442 Jadiiall o ylaally (bl 33eal q¢¢Y
Equipments and Calibration R R e b
Advanced Maintenance of ol lSui dankial) Al
- CENG 9443 Irrigation and Drainage . ) AEEY 2aa
Networks —ialls
Non-Linear Analysis of
- dalud) Gl all _Lad) Jolall | %0
CENG 9451 Reinforced Concrete ol i e
- CENG 9452 Shell Concrete Structures Ikl dnle Al cliaal) q¢0Y 2aa
- CENG 9461 Rock Mechanics sl Kalkiw 9£7) aar
AST) s | CENG 9462 Advancgd Geptechnlcal (Y) Aot 55y i 451V san
Engineering (2)
3 CENG 9463 Geotechnical Earthquake A gl 5 i Q£ sn

Engineering
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C 141 dall 3
Ay code ourse Jdal okall 3es
- CENG 9471 | Stability of Steel Structures daeall linal) )y LR AR
AEVY 2 | CENG 9472 Steel Bridges (2) (Y) Awiand) o)l TEVY 2aa
- CENG 9473 Optimization of Steel fgnall Ll Bl TEVY 1
Structures i i
- CENG 9481 Advanced Airport fatiiall < Unall Aosia TEAY 2en
Engineering
- CENG 9482 Road Construction o) s cilla) TEAY 2as
Economics :
Advanced Transportation ) ,
- ENG 94 Koy Jg Jaall A LAY
CENG 9483 and Traffic Engineering ¢ 3l Jill dia et
- CENG 9491 | AdvancedstudiesforSolid |, y .\ sdemecliy | 4£9) sa
Wastes i
- CENG 9492 | Advanced Sewage Sludge dasiial sleal) dallee 9697 tan
Treatment
- CENG 9493 Water Reuse slaall aladiul sale) 4£9Y 2
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CENG 7411 Structural Analysis Programs

Applications on using modern
mathematical packages, such as Matlab
and Mathematica, for structural analysis

of practical problems - Applications on
using recent commercial structural
analysis software packages, such as SAP
2000, and using advanced research
packages, such as Opensees and Drain, to
analyze practical structural problems.

ALY Sl aly VEYY Laa
B lad) byl el aladind e il
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— 2l salall SLaY) Qs gl alasiial
Jilail 3l Rasiiall Afinl) gealll lasiiad
Alendl LAY Jilsdl

CENG 7421 Advanced Technology of
Construction Materials

Basic properties of construction materials
- Types of construction materials -
Concrete for special applications -
Concrete admixtures - Durability of
concrete - Fire effect on concrete -

Corrosion of steel reinforcement and
protection methods - Fiber reinforced
polymers - Methods for quality control

and quality assurance of concrete.
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CENG 7451 Advanced Reinforced
Concrete (1)

Introduction - Comparison of different
methods for design of sections by: limit
states, and working stress methods -
Design of R.C. structures using strut and
tie method - Shear and torsion - Yield line
theory - Ductility of R.C. sections - Plastic
analysis and design of R.C. beams and
redistribution of moments

(V) daskia 4ol Llwd VEOY 2aa
GileWail) aracai Byl G 43lie — dadia
Clalea) Aiyhg 3l Vs Ak dxilu Al
Ak Ll Al cleWadl) ppasi — Jpaill
Ll all e Ual) praai — aladlly e Lal)
oS sl Ayylai = ¢l (il Aa el
— dulu Al GileUaall 43 ghaaall — calladll
ainll s salels Aabuyall sl Gl syaal
e




CENG 7461 Applied Geotechnical
Engineering
Site investigation — Field testing —
Foundation Selection — Strutted
excavations — Introduction to soil
reinforcement — Dewatering in civil
engineering projects — Ground
improvement — Soil grouting — Preloading
and vertical drainage — Problematic Soil —
Braced excavation.
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CENG 7471 Advanced Behavior and
Design of Steel Structures

Structural behavior and design of steel
structures members: axially loaded
columns, beams subjected to flexural
loading and beams subjected to torsional
moment - Design codes of steel
structures - Egyptian code of practice -
Structural behavior and design of steel
connections: welded connections — High-
strength bolted connections — Special
connections.
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CENG 7412 Advanced Structural Analysis
Matrix analysis of structures: Stiffness
method for beams, Plane and space
frames, Plane and space trusses and grids
- Introduction to plastic analysis of
structures.
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CENG 7422 Repair and Strengthening of
Concrete Structures

Types and reasons of concrete structures
defect- Assessment of reinforced
concrete structures - Materials used for
repair and strengthening - Techniques for
repair and strengthening of reinforced
concrete elements.
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CENG 7452 Prestressed Concrete
Structures
General concepts and methods of pre-
stressing - Pre-stressed losses- Ultimate
strength - Shear, bond, torsion and
bearing - Serviceability - Continuous
beams - Special structural elements.
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CENG 7462 Advanced Foundations
Engineering (1)
Foundations on problematic soils — Piles
under lateral loading underpinning —
Shallow and deep foundation subjected
to tension — Tunnels — Special
foundations (plate forms — oil tanks —
machine foundations).
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CENG 7401 Structural Diploma Project

Study one or more problems in one of
the fields of structural engineering
(Theory of structures — Engineering and
technology of materials — RC structures —
Steel structures — Geotechnical
engineering and foundations). The
student —single or in group- investigates
the project subject analytically and/or
numerically and/or experimentally under
the supervision of staff member(s). The
student(s) should prepare and present
periodical and final reports, and also
prepare and present a final
demonstration of the project.
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BENG 7454 Probability and Statistics

Random variables and their distributions
— Independence - Moments and
moments generating functions -

Conditional probability - Estimation
theory - testing of hypotheses -
Regression and correlation.
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CENG 7491 Sanitary Chemistry
Basic concept of water chemistry - Water
cycle - Types of water pollutions - Water
guality and methods of measurements -

Design of water quality measurement
program - Physiological and physical
properties such as: pH, hardness,
nitrogen, phosphorus, phosphate,
sulfate, chlorides, dissolved oxygen,
chlorine, iron and manganese.
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CENG 7492 Environmental Pollution
Control
Introduction - Main parameters of
environment impacts analysis - Goals of
EIA - Methods of EIA - Environmental
impacts of the projects on human,
animals, plants, birds and rest of
environment components -
Environmental impacts of the projects
during and after construction -
Environment monitoring networks for
pollution control - Systems of collection
samples: soil samples, water samples and
air samples - Types of technology used to
control environmental pollution - Water
pollution control - Air pollution control -
Soil pollution control - Solid waste
pollution control.
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CENG 7493 Environmental Legislation
and Management

Definition OF environmental
management — Multiple environmental
management systems - Environmental

plans - Quality management of water, air,

soil, solid waste and others -

Environmental legislation - Policy and

guidelines in Egypt: Law 48 for protection

of water planes - Law 93 for protection of

water networks and sewage plants - Law
4 years 94 to protect the environment

and others.
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CENG 7494 Water Supply and Treatment
Water demand - Water resources: ground
water, surface water and rain - Collection
work - Water treatment: coagulation,
flocculation, sedimentation, filtration and
disinfection - Water storage -
Distribustion systems: water networks,
water tangs and pump stations.
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CENG 7495 Microbiology of Water and
Wastewater

Major groups of micro organisms and its
importance - Bacteria and Its role in
sewage treatment - Bacterial physiology
and metabolism including growth
requirements - Action of micro organisms
especially bacteria on different substrates
- Pollution of water by different microbes
and its effect - Value and significance of
the bacteriological examination - Factors
that Influence bacteria in water -
Indication of water pollution by bacteria -
Different microbial indicators of water
pollution and Its detection - Water borne
diseases.
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CENG 7496 Solid Waste Management
Sources of solid waste - Solid waste
classification - The negative impacts of
solid waste on environment and public
health - Solid waste collection methods -
Methods of final disposal - Recycling and
reuse of solid waste.
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CENG 7497 Wastewater Collection and
Treatment

Wastewater sources and flow rates -
Wastewater characteristics - Sanitary
sewer - Pump station- Headworks and
preliminary treatment - Primary
treatment - Secondary treatment by
suspended growth biological processes -
Secondary treatment by attached growth
biological processes - Tertiary treatment
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CENG 7498 Public Health Engineering
Duties of environmental engineer and its
role in protecting the environment -
Impurities and pathogones that cause
water borne diseases - Wastewater
pollution - Impact of sanitation projects
on public health - Laws and guidelines
regulating the disposal of liquid wastes.
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CENG 7402 Sanitary and Environmental
Project Engineering

Study one or more problems in one of
the fields of sanitary and environmental
engineering. The student —single or in
group- investigates the project subject
analytically and/or numerically and/or
experimentally under the supervision of
staff member(s). The student(s) should
prepare and present periodical and final
reports, and also prepare and present a
final demonstration of the project.
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CENG 8400 Advanced Topics in Civil
Engineering (1)
The department will select the course
content from the recent trends in civil
engineering according to the student's
research field of study.
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CENG 8401 Estimating and Tendering

Approximate and detailed Methods of

Cost Estimation and its uses - Total Cost

Elements- Arrangements for Estimating

Process - Preparation of Method
Statement - Estimating Direct Cost-
Estimating Indirect Cost - Estimating Cost -

Time Contract - Mark-Up Elements -

Estimating Risk Allowance - Estimating
Financial Charges- Estimating Profit
Allowance - Pricing Policies- Related

Topics.
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CENG 8402 Planning and Controlling of
Construction Projects

Planning - Various Methods of Preparing
Time Schedules of Construction Projects
(Activity-On-Arrow Networks - Activity-On-
Node Networks - Time-Scaled Diagrams -
Bar Charts) - Allocation of Resources -
Scheduling of Repetitive Construction
works - Shortening Contract Duration -
Contract Cash Flow - Construction
Progress Control (Updating - Cost Control -
Delays and Work Changes Evaluation) -
Commercial Software.
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CENG 8403 Construction Economics

Concepts of Economic- Investment
Calculations- Various Methods for
Economic Comparison- Optimization of
the use assets - Sensitivity Analysis -
Inflation - Applications in the construction
field.

aueddl) alalaBd) Af Y s
bl — L) Gllua —alaBy) 4 aslia
a5 —Aplady) lladl o)y dakad)
sl —ball Jilas —Jlll Gl alasiud
~ 2l Jlae (4 linls




CENG 8411 Advanced Structural Analysis
and Mechanics

Review of stiffness matrix analysis -
Stiffness matrix with shear deformations:
Space frames-curved beams-shear center

and unsymmetrical bending - Beams on
elastic foundations - Nonlinear structural

analysis: introduction-geometric
nonlinearities for trusses - geometric

stiffness matrix for frames - P-Delta effect -
stability functions - material nonlinearity -

Applications on plastic analysis of beams
and frames - Theories of failure - 2D and 3D
stress-strain relationships - Theory of plates

- Yield line analysis method of slabs -

Elementary theory of shells.
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CENG 8412 Structural Dynamics

Equations of motion and dynamic
equilibrium of structures - Dynamic
response of single degree of freedom
structural systems: free vibration -damping
effect -harmonic-periodic and pulse loads -
Dynamic loading due earthquake ground
motions - Introduction to behavior of
inelastic structures - Generalized single-
degree-of-freedom structural systems -
Numerical methods for solving the
equation of motion - Dynamic response of
multi-degree-of-freedom structural
systems: free vibration-natural vibration
periods-natural mode shapes of vibration-
Ritz vectors -forced vibrations - Damping
modeling in structures - Modal analysis
method - Time-history analysis method -
Approximate analysis methods - Random
vibrations - Introduction to finite element
method for solving dynamic problems of
structures space trusses-and grids -
Introduction to plastic analysis of
structures.
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CENG 8413 Introduction to Finite Elements Basaall yualial) 48, Jal dashe AV Y et
Method .
Laall 13 il daadDU dazal )l ~ k)
Mathematical models of continuous iy : M mlbll g8
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systems: differential formulation - Variation
formulation - Formulation of the L) Aaly) e Al 3ol jealial)

displacement — Based finite element W ) ..
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method: General derivation of finite
element equilibrium equations - General salal paic) Lalall Jiluall Aalad) culilaay)
coordinate models for specific problem (e Jlait J dlea) iy palie— slad)
(one dimensional element - Plane L L
stress/strain elements) - Lumping of laa = Jlaadly LA alladdl 585
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of stresses and assessment of error -
Isoparametric formulation of bar Element - C
Formulation of isoparametric continuous Sy Ao Lyl jealial) 15 )ciunall jealiall
elements: quadrilateral and triangular alially el ALY paliall daua
elements - Formulation of structural
elements: beams -axisymmetric and plate
bending elements - Numerical integration:
Gauss formula (one di:egsiondintegration) &b Jalsal) — (31,_&\ salal Jalall) Gula
- Integration in two and three dimensions - .
. R . 1l A i) — olaad A
Appropriate order of numerical integration. Je A sl 5 o
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CENG 8414 Theory of Elasticity Lgpal) dglai A6 Y ¢ dar
Analysis of stress - Analysis of strain - N
- ‘- S\ — w \ ! ! .o \ 5 ] -
Constitutive relations - Energy theorems - = Jlsih s Ayl
Boundary value problems - Variational Loal) il Bl — A8l Glylas — 4uli)
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solutions: Ritz and Galerkine methods -
Plane stress and plane strain problems -
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General applications: tension-flexure and
torsion of beams-retaining walls and dams - Ally ¢ Ladyls alll tdale clindd — 4, 5ill
nlre — 2gadly sailid) Ladleall— oSN d

Yield criteria - Nonlinear relations between
stress and strain.
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CENG 8415 Introduction to Earthquake
Engineering
An introduction to the multi-disciplinary
field of earthquake engineering - Ground
motion characteristics - Plate tectonics -
Seismic waves — Faults - Intensity measures
- Measurements of ground motion -
Deterministic seismic hazard analysis -
Introduction to probabilistic seismic hazard
analysis and seismic maps - Concept of
response spectrum - Brief overview of
performance-based earthquake-resistant
design in recent local and international
seismic provisions and codes.
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CENG 8421 Concrete for Special
Applications

High strength concrete - Mass concrete -
Lightweight concrete - Concrete for nuclear
structures - Fiber concrete - Polymer
concrete - High performance concrete - Self
compacting concrete - Concrete in hot
environments - Concrete under water-
Concrete for tunnel lining - Polymer-
modified concrete - Concrete for
architectural purposes.
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CENG 8422 Fiber Reinforced Polymers

Constituents of fiber - Reinforced polymers
(FRP) - Applications of FRP in construction
fields -Design concepts - Properties of FRP -
Shipping; storage and packing — Inspection,
evaluation and acceptance - Durability of
FRP - Protection methods - Repair and
strengthening of concrete structures using
FRP - Design of concrete structures
reinforced by FRP re-bars.

LIV dalial) Gfyanlsd) AEYY 2ap
Olaglas — LN dalial) il pad sl @il S
— il eVl b GLIYL daludll cihad sl
O ASal) Slsall Galsd = apenaill t5ale
cailly candll — GLIVL dalidl ¢l pad o)
Aleat = Jgadlly anilly Gandll — Al
— Aglaall ()b — GLIVL dalial) ¢l pal sl
ahazinly dglpal) il e iy 7Sl
i) apanat — GLIYL Aalidll ¢l pad o)
dalial) Clpadsall (jlucay dalicd) Al Al
REAR P




CENG 8423 Advanced Methods for Repair S X asa il Ladiial) gulall AEYY 2aa
and Strengthening of

AN
Structures = ‘

General considerations and definitions
(repair-rehabilitation - Strengthening —
Protection -maintenance) - Material used .
for repair and strengthening - Advanced O = el el el (2 Aeatidl
methods for repair and strengthening -
Bon(.j between repalr/strengthenlng 345y paad = _peaial) elansy e 5/ a5
materials and element surface — Design, -
construction and quality control of ~ e ilfeaell Jleel Ba5n B pSailly

repair/strengthening works - Practical Aolee linda - aedil) Al alge flid)
aplications.
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CENG 8431 Surveying Geodesy dugigall dablucall AEYY Lap

Gravity field Measurements - Geoid leuld (3yha g duca V1 dndlad) Jlas 4y
determination and methods for geodetic . -
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CENG 8432 Processing and Adjustment of
Surveying Measurements

Spatial statistical modeling - Modeling of
extreme values - Multivariate analysis -
Reliability theory and survival analysis -
Statistical quality control -Least squares

method: Parametric - Condition and
combined cases - Problem formulation and
solution: Theory of errors and adjustment
of observations - Analysis of trend -
Problems with a priori knowledge of the
parameters - Step by step methods -
Equential solution methods - Summation of
normals - Introduction to Kalman filtering -
Introduction to univariate and multivariate
statistical testing applied to Geomatic.
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CENG 8433 Positioning Systems

Basic idea of positioning by satellites -
Satellite orbital space geometry - Satellite
coordinates and associated transformations
- Review of different satellite positioning
system - Description of GPS system - Types
of GPS observations - GPS error analysis -
GPS alternative solutions and adjustment -
GPS application in surveying and geodesy.
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CENG 8434 Topographic Photogrammetric
Surveying
Geometry of air photographs - Classical
methods of photogrammetric mapping -
Derivation of height from parallax — Flight
planning — Cameras — processing - Plotting
instruments - Analog aerial.
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CENG 8435 Land Information Systems

Information systems (features-
administration- decision) - Geoinformation
systems (GIS) - Processing (classification -
transformation- programming) - Data input
and data output format and management
(traditional filing systems- architectural of
data base systems- standard and non
standard approaches) - Distributed systems
(computer networks - data communication
technology) - Projects selection - Design
and implementation.
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CENG 8436 Principles of Remote Sensing

Fundamentals consideration -
Electromagnetic energy - Electromagnetic
spectrum - Image characteristic - Vsion-
Sources of remote sensing information -
Aerial photography - Interactions between
light and matter - Characteristic of aerial
photographs - Black and white
photography- infra red color photography -
Spectral reflectance - Multi spectral
photography and imagery - Other remote
sensing - Thermal infra red imagery -
RADAR imagery - Digital image processing -
Information extraction - Strategy and
hardware for image processing -
Applications in civil engineering.

day oo ladiud) lubad AEYT 2aa
Glasall = 2 e Jladial) Sluluds t52be
= oonhalina Sl Jlaall — Zpdalina g <
= sl pailiad = epally alua¥l Ay,
el — 2ay e Hlediny) Glagles jolias
paibad = cgall ala) il - gal)
= 2515 () sl = Dyl pall
CLa] = ¢ hpeall Candy Aislall guall
sea — LY saxie el — duadal)

— oLl e gl alii — T liall LY
ossall Be L — dpladl Hsally Jabll sa
sieaY) — losheall 56y adadiul — Ay
b il — Apadyl) jgeall e )il deddioal
el Anigdl Jlaa

CENG 8441 Advanced Water Structures

Concepts of design - Design requirement -
Design of barrages, locks and dams -
Design of pump stations - Design of water
tunnels - Details of joints - Introduction of
using finite element program for the
analysis of water structures.

daaiial) dgilall coliiall A€ €Y Lar
st = ppancil) lilliia — ppansill pialie
Cillans ppanal = 25l 4us Yy alial)
Jaalis — afld) BN avaat — ciliiadl)
saaaall pualiall zaliy aladin dedie — myludl)
Al cling) Jaladl




CENG 8442 Advanced Hydrology dasiiall Laglo gl A£ €Y Lar
Introduction - Weather and hydrology- Ol — Ja8luill = Laglysnelly 7 lial) — dasia
Precipitation - Stream flow - Evaporation- .
2t sl — ) = Al — Al gyl
Transpiration - Subsurface water - Stream e o
flow hydrograph - Relation between

Precipitation and runoff - Hydrologicand = 4 <, el cililuall = adand) (jljally Ll
hydraulic routing.

- Obasll a1 gl

CENG 8443 Advanced Dams, Tunnels and il G¥g dgamd) Awaid ALY Lar

Barrages i)
Introduction - New aspects of design - . )
all - Al aler 8 aaall — dadia
Advanced analysis of seepage and laill = el (a5 (8 20

reduction measures - Determination of
slope stability -Advanced design of — 4dlidall W jealic s Rl aial) apesil
barrages and its different components -

: a8l alasiay) — Bl 2 gaull aagial aveaill
Advanced design for dams and water £ sl = Gl sl o -
tunnel - Advanced usage of water tunnel.

= Jspall O3] — ade JlE (§ykay coputll aaiial)

gkl sl

CENG 8444 Advanced Irrigation and dadiial) Cipally o)) dwdin Af € ¢ Lap
Drainage Engineering

- ‘ﬁln.d\ A eUi-a.':— w6 Glllaig — 4ania
Introduction - The irrigation requirements- . . . . . .
i — Jaall adat anii — Jaall Luldl) eulis

surface irrigation systems - Field " Jindl s = Jiadl Al

measurements techniques - Evaluation of = el oadandl ()l — adandl () dalaf
field system -Ope(rjation oflsur::ace]c Gl o)l alas — adandl (530 S50 (5ol
irrigation system -Fundamentals of surface R
irrigation hydraulics -Sprinkler irrigation - gkl il Gkl Lad),
Drip irrigation - Subsurface irrigation.

CENG 8445 Advanced Hydraulics

daniial) \Sulg mgdl A €0 e
Revision of open channel flow -

Luin (il — 485380 gl 3 oyl daalye
Conservation lows of mass - Momentum

Ao glae — ape gill 48lallg 4S jall A0S — 4

and specific energy concept - Flow 2 e 5] b 4all &

resistance in channels - Rapidly varied — ol ape Olpadl — clgdll & olyad)
flow - Hydraulic of stilling basin - Flow

laid DA Gl — gl (aleal Ky 50
through bridge pier and culvert - Unsteady . o . ..
flow in open channels. b el e Olpudl = Zll Dlay o)L

L) gaal




CENG 8446 Advanced Fluid Mechanics and  \giliukig dasiial) adlgall SuilSa A€ €7 et
Applications — il Ay b waall — dadie
Introdl.Jction - New in fluid motion- . Slpmall dasial) palipall — ALY Jais (i3
Conservation of mass - Advanced dynamic . o
of non viscous fluid motion - Friction loss in 9o Clud) = bl (& liay) — L)

pipes - Flow through pipes - Design of water
supply systems - Advanced computational £ all dasiiall 4ol
. . Y A5ial) 4l

fluid mechanics.

Sl — ol ClSE ppanal — o)

CENG 8451 Special Concrete Structures dold Lilu A clila AEo)

Prefabricated buildings - Masonary = Allal) Iadfeall lie — el dnle bl
structures - Repair and. strer'wgthenmg of . | Al i) dygiy Sl
R.C. structures - Serviceability of R.C. )
- dalusad) Al all clind Jedl) eV

structures - Towers.
L)

CENG 8452 Concrete Bridges LAl sl AtoY s
Introduction: Specifications, classification, LS apniy Cilial gl Jadiiy dadie
Components & Construction methods - JlaaSl] = oLEY (ks LilisSas Al

Design loads - Design considerations -
Analysis: Different methods and diaill (Bl — apenaill Giylie) - Laanail)
approaches - Design of R.C. sections and ALY pealially cile Unil) aperss — Galidl)

elements - Design of pre-stressed bridges.
gnorp 8 A Al (L)) g — (LD

CENG 8453 Advanced Reinforced () dasiia dala Lilwd A0V 2ar
T g?"“:ted(z). f slasiuly dakiiia yal) Abual) U asaas
sing strip method for the design o — . o e ne
. . - ailany) Wil g avaatll — ~d) 2l 43y
irregular R.C slabs — Design and detailing of T Sl o ) Al 2k
beam-column connection under various 8l Caad Challly 320V G COlasll
loads - Interaction diagrams for R.C. saaill Glinie Jee — ki) Jleal)
sections — Design of braced and unbraced eayl Al e Ll
slender columns - (P-A) effect — Structural SRS R e =
considerations for modeling of R.C.
structures

33ee ) el — ¢ Lt agie s 403 sanl)
— Jaall il - sade yualls saial) diail)
dadal Aglay) claey) - (P-A) daby!
aludl b al) e L)




CENG 8461 Advanced Geotechnical
Engineering (1)
Various site investigation techniques - In-
Site and laboratory tests - Field
measurements - Measuring the aggression
of soil and ground water — Soil properties
and classification — Geophysical testing —
Stress distribution in soil mass —
Consolidation theory (1D, Radial, 3D) —
Shear strength — Lateral earth pressure —
Problematic soils.

(V) dasiia Liligen Adia A1) 2ar
LAY — adgal) el daliaal Ly
ool — Aliad) Glulall — dleralls dpad oall

Gty Clioa — G V) olally 23l Agilgac
Alga) as — Al saadl Shloal) — 4y
— olan) dgalal) Caloail) ks — Ayl ALS

— (slagY) A5 —(gykad Caatl) oyl b

Al — Al _slal Jasall — (adl) G glia
LJSLaal) il

CENG 8462 Advanced Foundations
Engineering (2)

Bearing capacity of shallow and deep
foundation - Settlement of shallow and
deep foundations - Design of raft
foundation - Foundations on reinforced
earth - Soil structure interaction problems -
Pile classification and methods of
construction - Negative skin friction -
Design of caissons foundation and piers.

() Losiiall cilualady) Ldia AETY 2aa
aga — Adseally duntaud) L) Jani 3,3
il apansi = Aigeally Lndandl lulY)
Jadll — daliall 5l e el — aa
Gl Cara — Lanally 2530 Jaliad)

= Gllad) slal) SllSiay) — ladan 3yl

caileally b gusdl) bl avaas

CENG 8463 Tunnels and Underground
Structures

History of tunnels — Using of tunnels —
Hydraulic tunnels classification - Tunneling
methods in soft ground — Tunneling in rock

— Rock mass evaluation systems —
Technology of tunnels in soil and rock —

Design of tunnel supporting systems —
Planning and design of site investigation —
Instrumentation, monitoring and evaluation

of engineering behavior of underground
structures — Numerical analysis of tunnels.

o) cad aldialy GAY) A£TY e

— GV st — Gl e day)lisis
SY) 35 Gyl = S5 Hugd) BEY) Cata
bl = siaall 8 Y - sl (m)Y)
LIS apanaly Japlad — Ay dall JiSl) o
sl L) 8 Gl s WL sl
aanais Jaglads — 31 e Akl apanal -

Axglie 8 Agial) Ll — a8 gal) il
— L W) st ] gl Sl syl

LGS saaal) Jalal)




CENG 8464 Soil Dynamics and Foundations

Behavior of dynamically loaded soil -
Dynamic properties of soil - Laboratory and
field investigations to determine dynamic
properties of soil - Dynamic response of soil

media to earthquake motions - Soil
instabilities due to earthquakes; Vibration
of foundation - Soil-structure interaction
and its influence on dynamic response of
buildings.

labadly 4l Kaliaa A £ ¢ 2ar
salsal) = L€ualinn dlesall 45l oL
Adial)y dalanall il — Al Al
Gsladl) — 4l ASaliall Gliiall Gl
Dbl axe = N AS AN (e (Saaliall
— Ll el — I A gl a5
Sl oxdlis il 4530 G Jalall Je )
s lall (Saaliall caglail)

CENG 8465 Soil Hydraulics
Hydraulic conductivity of soils — Pore
pressure — Surface tension — Seepage

analysis - 3D Seepage analysis.

Al Klg am AEN0 aaa
220 = slaall Jaia — pll Sy el Jealsil
Gopmiil) Jalad = Cpatll st = el
RPN ol

CENG 8471 Special Steel Structures

Space structures - Suspended systems -
Tubular steel structures — Pre-stressed
systems. Power transmission and
Communications Towers: Types of towers,
Design loads, strength and serviceability
requirements, structural analysis and
design codes.

daldl) Aamal) cladall AEVY 2
il - dilaal Al - de )l el
zhd = alea¥) dals Ladali- A0V
Sl = Z 11 g il a8l Jasg ey Lay)
— bl daslial) Cililliie — dpasanal)
el 2Ky L) Jidal

CENG 8472 Computer Modeling of Steel
Structures

Introduction to finite element method -
Software for structural analysis — Structural
modeling of steel bridges — Structural
modeling of high-rise buildings — Structural
modeling of special steel structures
(towers, tanks & silos) — Non-linear
modeling — Modeling and design of steel
structures elements.

ulally Aseall cliiall dadai AEVY 2ap
Y
il el = Bag0nall paliall e dania
— Clall (o LU Aglay) dadall — slay)
dadaill — Adlad) sleall dgliay) dadal
—clham g by) alal) clal aalasy)
praay Aadall — Aplad il Asdall (aslsaall
clal) elindl yalie

CENG 8473 Steel Bridges (1)

Structural Systems for bridges — Loads —
Floor systems — Structural analysis of

bridges — Truss bridges — Box girder bridges

— Fatigue principals for bridges.

(V) dbismall Ll AEVY sap
alai — Jlea¥) —(g,L&U 280N aLal)
LSl — LSl (ALaY) Jalaall = Sl )
Glulasd = g al) 4 s20m )SI — Ayigllaal
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CENG 8474 Plastic Analysis and Design of cilaiall gall) asanailly Jolasll A€V E Laa
Steel Structures Lol

The plastic hinge — Methods used in plastic . .
= O aaailly Judasll 5k = calll Jiaddl)
analysis and design — Equilibrium method — Al ppasily sl G0k = 0

Computation of deflections — Computer Aadall = sl Glua = Gy 44l

modeling — First order plastic hinge analysis Y1 Al e oAl Jidall — ) sl
— Non-linear analysis/design.

CENG 8475 Seismic Behavior of Steel Al claiadl Y30 deld) AVe sar
Structures Aidi — 330 das Apaeall cilinal e

Failure of steel structures due to

— alially Mgl ddshae = aeaill julea
earthquakes — Design philosophy and alially dsall Al slans = ppactll slasy

criteria — Material and element ductility — Adshas pafi = paliall Adslaes s
Evaluation of members ductility — fasliall AaLay) Ml gl — clas)

Connection ductility evaluation —Behavior
of lateral loads resisting systems under
earthquakes: Moment-resisting frames and ~ — baiall daseaall clyUaYly o=l dasliall
braced frames — Advanced energy A8 sl dasie il

dissipation mechanisms.

by sl il caa ksl Jladll

CENG 8481 Statistical Engineering for Roads @okl) A wdigh slasy) AEAY 2aa
Introduction to statistics and Data analysis — il — bl Julas clas) (e datia

Random variables and Probability o
Agdll LA — VLAY )iy 4l glall
distribution — Tests of Hypotheses — Simple ol L) - Y) sy Aflpdal

linear regression analysis — Multiple linear dalal — Ll Jadd) lassy) Jidasi —
regression analysis — Analysis of variance. cenll Jilas — sl Jhall laasy)
CENG 8482 Transportation Engineering Jal Al AEAY Laa

Introduction - Transportation Engineering — Gl — Cagyad) Jaill At — dadia

(Definition- objectives — Stages) — . ) i .
1l Jaill Jadads — Jasll o )41l — J
Transportation (Types - Planning) — aclsily Jull 5 Jall g 153 = (Jaba

Transportation Systems — Demand & Supply dadail — Jall Jadads e — Aalal
et
Split - Traffic assighment . A= Jall o sl dalye — Jall e
s — Ol Al il Gyl — EOS )
s — Dl pi il — Sla
Gt — Akl il g e cDla)
Gkl A e oDyl




CENG 8483 Traffic Engineering

Introduction — Definition of Traffic
Engineering- characteristics of pedestrian
and drivers — Traffic flow characteristics —
Relationships between traffic elements (
flow — density — speed) — Studies of traffic

flow — Spot speed studies — Travel times and
Delay studies — Parking studies — Traffic

control systems — Design of Traffic signals —

Traffic signals management (TSM) — Traffic
marking — Safety studies.

oAl Acaia AEAY Laa
Uailad — s yall duria (et — dadie
BN Lailiad — LS el (il s Lad)
D) walie g Al Bl — gl
il — (Aepudl — aasl) — 28EY)
plaal jeas @yl — el plaals pailas
Aaayl Ay — Adaalll de ) cludyn — g 5l
Sl Gatliads dudyy — palilly el
pranai = g el (8 ASaill alai — LSyl
ChHLEY) Cm Gaetil) — A puall L3y
OV iy — duyg el cldlal) — 44 gl
Lkl e

CENG 8484 Geometric Design of Highways

Introduction to the geometric design of
highways — Basic design control — Stopping
and passing sight distance — Horizontal
alignment of Roads — Design of different
types of horizontal curves — Rotation of
horizontal curves - Vertical alignment of
roads — Design of vertical curves - Climbing
lanes — Cross section design of higways-
Design of intersections in the same level and
in different levels.

dagpud) (3l puigl asasail) AEAE Laa
— bl gl apenaill LaSlal) L)
i gll e 3yl e dug ) dile lua
asanai — (3ylall @Y laasill — _Laall,
es — A liaiall (e diiad) g 15Y)
Labal) — 4@Y) Glosia) xie Gyl Gl
— )l i) asasl ge Gohall syl
& al) s — ALEN hlauall Ll s
b @bl Glabli ¢ 1l — @yhll el
oo Glite Gusine (sl (gsianal) Gudi
Al ) o alic aenss




CENG 8485 Structural Design of Highways

Study of subgrade for flexible and rigid
pavements - soil stabilization - pavement
layers specifications - stress & strain analysis
in flexible and rigid pavements - traffic
volumes study — studying axle loads, and its
growth rates - new methods of design for
flexible and rigid pavements.

dagpud) (3 hll ALESY) apaalll AEAS 2ar
a1l Al 4l apeatl) e ) Ay
bl Ay — lall Cacally ¢yl
Glads GOliialge — Al cudil 4abidl)
iy ls clalea) duly — dabiaadl Caa)l)
plaal s = clally el o))
ablall e lexyysiy QlSyall Caaly gyl
Tpapanail) 3dlly slaall oyl s =
asanaill 3yl Fualyy — Lygindl 5aL5 Y amag
cbally el Caall Epaall

CENG 8486 Bitumenous Materials and Their
Mixes

Introduction — Basic concepts — Asphalt
Materials (Types — Uses — Tests) — Mineral
aggregates (Calculations — Gradations —
Tests) — Asphalt concrete mix design —
Manufacturing of Hot asphalt plant mixes —
Cold laid Asphalt pavement — Surface
treatments and seal coats.

Lgslali g Auisa gl Algal) AE AT Sar
Al el — Al aialie — dadia
A — (chlaay) — claaainy) — 1Y)
prasall — (aihlia) — ailayd — wlilua)
Aty Aalall aal — A5l clalal
Sl Ll dllall pas — calu) e
Aaland) dallad) — 3l

CENG 8487 Airports Engineering

Types of airports — Airport planning and
configuration — Geometric design of the
landing area and runway direction — Safety
areas — Instrument landing system —
Marking and signing of airport — Airport
lighting — Soil classification for airports -
Structural design methods for flexible and
rigid pavements of airports.

allaal) Awaia AEAY

chUaal) Jaglads — Ul g )l oyl

gl ppenail) — chladll iy JIa
Ly — Glhyeal) lalad) manty dasagll dilaial
— Y Ll s3eal — chylladl Gl Bl
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CENG 8491 Environmental Chemistry
Basic concept of water chemistry - Water .

oladdl jalias — o LSl 8 AullY) asaladl)
cycle - Types of water pollutions - Water e 0 sbasSll (B L) o
guality and methods of measurements -
Design of water.quali.ty measurement pen gl e — oLl Bsa b SaT) 3k

program - Physiological and physical 0 o) G 3 il
properties such as pH hardness — nitrogen, i Sk~ <l b~ =y
phosphorus, phosphate, sulfate, chlorides,

dissolved oxygen, chlorin, iron and

iy elLaS AE9Y 2ap

= Aelgly Custill dapn = slual) il — gty

A lilly Apmlall (miladl) dudyn — oLl

= dyseiael) CBL A 5k — olall A8l
manganese - Water pollution with . . )
pesticides - Methods of removal of patiadl) Gulily sl Cpaas) Opl Gl
dissolved organic matter - Methods of sl (gouanll (gginally
determination of BOD, COD, and TOC.
CENG 8492 Water Treatment ) slia dallaa A£4Y 2ad
Non conventional methods and
technologies for water treatment - Al oo Aanl 2 sslSilly 3l

Hardness removal - Iron and manganese

= Sfadalls apaall A = olaall jue DY)
removal - lon exchange - Reverse osmosis —

skl — el paalilly — 36 Jalal
Nanofilteration - Membrane filteration - w\"“ e e Al
Disinfection and fluoridation. olaall sty e — 402201, 450
CENG 8493 Wastewater Treatment Cipall sl dallaa AE4Y 2ad
Non conventional methods for wastewater
r | olia dallaal oaudetl) yaall (§)kall
treatments — Nitrification — Dentification - apall ol 45 Rl sl Gkl

Phosphorus removal - Chemical treatment - — _samdll &)} = (aag i) A1) = aall
Anaerobic treatment - Membrane

— 430U Aallaal) — AiLasSl Aallaall
bioreactor - Aerated lagoons - Wetland and

Land Application- odour treatment and phastiul = 2] pladiuls sl sl Aalladl
removal - Chemical precipitation of

— Cipall shie dallee (8 Lprpdall L gl 1S
phosphorus - Wastewater disinfection.

el Gl — A3y Ay Al

CENG 8494 Sewage Sludge Treatment
Composition and characteristics of sewage . o .
sludge - Types of sludge - Sludge handling- el Bl slen i paly pailas

Sludge thickening — Conditioning —
Dewatering - Sludge stabilization - Thermal sloall dallee (3yh —lgie Laliilly Linlle
processing of sludge - Ultimate disposal and - e -

sewage sludge utilization. — Ghal g A8l — Cagatl) — sl :Jadig

slaadl dallaa A24 ¢ 2aa

Loaaly datiadl slaall Jlsxi G3yk — Lee )il

oalailly sleall 44 all dadlaall — cyitl

A2kl sale) Al el




CENG 8495 Environmental Projects
Management and Operation

Process optimization - Performance
evaluation of the projects - Economics of
water and wastewater projects - Project

Follow Up - Process auditing- Real time
control - Project maintenance.

duin) cile g el Jiuddy 5))a) AE9 0 sar
paiy = gl (8 61aY) (s Alse dlec
olaall aopyliie sl — ayliall ¢ 1Y
dxalye = @AM Anliall el — Capally
oY) Gl s Aiasl) el

CENG 8496 Industrial Wastewater
Treatment
Introduction - Industrial wastewater
sources and characteristics - Preliminary
treatment processes - Biological treatment
processes - Treatment of piggery
wastewater - Slaughterhouse wastewater -
Palm oil mill and refinery wastewater
treatment - Dairy industry wastewater -
Leather tanning wastewater - Spinning
wastewater and other.

Sl Cipall ol dallas A£47 e
— seliall Gipall ol jalas — datia
~ e liall Gipall ol drphas (ailiad
dalled) cilblee s — A0 dallad) Glilee
=lall Capall slie dallaas = daaglsull
— bl = Lpliadly k) 4 e gl
dely — oW clatie clelua — Jg 5l
leliall e e g Jiall — adall

CENG 8497 Solid Waste Management
Sources of solid waste - Solid waste
classification - The negative impacts of solid
waste on environment and public health -
Solid waste collection methods - Methods
of final disposal - Recycling and reuse of
solid waste.

dlall Al 300 A£4Y Lar
Gl Cayias — dlall bl jalias
Sle dlall caldadl ) efyilil - ddall
Gl pen 3yl — dalal) daaally Ayl
salely Jaeti — (Sl palaal) (3l = ddal)
Aulall i) ol

CENG 8498 Water and Wastewater
Network Modeling

Introduction - Basic principles of pipe flow -
Pipe network analysis - Water demand
pattern - Head loss - Pipe network
geometry - Multi-input source water
network analysis - Linear programming-
geometric programming - Water
distribution network anaylsis programming
- Wastewater network analysis
programming - Water quality modeling -
Cost considerations - Case study.

Cipally sbual) GilSu& dadad AE4A e
)
slaall &g na 8 Al fsaludl — dadic
olaall Sl Jlatig Japlads ()l s — Glayadl;
glsil — 28ladll — Al CilaliaY) — Cayally
3iaal) eyl — ddadl) daayll — il
dilas = aall Capally sliall ilSld
cloa — adall P e ol (ailas
e gl Al 7 3lay <Vl - el




CENG 8499 Water Desalination Technology
Introduction - Composition of seawater -
Brackish water - Water desalination
technologies - Processes and methods -
Distillation/condensation techniques —
Membrane techniques - lon exchange
techniques - Reverse osmosis - Feed
treatment - Associated processes -
Economic analysis of desalination
processes.

slall Adat LiaglgiSi A£44 Maa
olaalls ol olie Ciliialsey pailiad — dadie
= oball la% (§ykay DL — Aalldl)
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CENG 9400 Advanced Topics in Civil
Engineering (2)

The department will select the course

content from the recent trends in civil

engineering according to the student's
research field of study.

dunigl) B dadiia Cilogiage 9600 2ad
() disal
oo llall calall (ginall paaty andll o)
Loy ) duaigh) gl aal 8 &l cilalasy)
calllall Sl Jlas 2oy

CENG 9401 Quality and Safety
Management

Construction Project Properties- Total
Quality Management Philosophy- Quality
Requirements- Factors affecting
Productivity- Productivity measurements
and Improvement- Safety Management
Philosophy- Safety Planning- Applications.

CLalg Bagal) 503 464 ar
sapal) 5yl dauld — apiill g0 Gailiad
e 55l Jalgall = 335all cililliie — dLaLal)
2add — o)1 cpaaty daaliayl (uld — dualisy)
& il — ol Ll alae) = LY 5l
-2l Jlas

CENG 9402 Construction Equipment

Benefits of Mechanization- Factors
Affecting Equipment Selection- Soil
Equipments- Material handling
Equipments- Concrete Equipments-
Specialized Equipments.

Andill Glaea 460 Y b
sl e s igall Jalgall = A3Sall aladsia) il
Agall Jolit Cilaza — Al Glaze — 2piil) 32

aiadie Glaee — Dlu Al ~ U Gl -

CENG 9403 Environment Management for
Construction Industry

Definition and Analysis of Environmental
Risks- Environmental Evaluation of
Projects- Waste Management- Health and
Security Systems- Environmental law and
the Other Related Legislations.

il deliva B 45l 35090 4€ Y ar
paill — Al dalaial) lalad) Julaty Cigpa
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CENG 9411 Finite Elements Method

Types of mathematical models: Steady—
State problems - Wave propagation
problems - Eigenvalue problem -Nature
of solutions - Mathematical models of
continuous systems: Differential
formulation - Variation formulation -
Weight residual methods - Ritz method;
Formulation of displacement—based finite
element method: General derivation of
finite element equilibrium equations -
General coordinate models for specific
problem (one-dimensional element-plane
stress/strain elements) - Lumping of
structural properties and loads -
Convergence of analysis results:
Definition of convergence - Criteria for
monotonic convergence - Calculation of
stresses and assessment of error -
Isoparametric formulation of bar element
- Formulation of continuous elements:
quadrilateral and triangular elements;
Formulation of structural elements:
Beams-axisymmetric elements -Shell
elements - Plate bending elements and
three-dimensional solid elements -
Numerical integration: Gauss formula
(one dimension integration) - Integration
in two and three dimensions -
Appropriate order of numerical
integration - Reduced and selective
integration.

Sadaall jualial) d83a 46V ) daa
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CENG 9412 Boundary Elements Method

Introduction and basic definitions -
Boundary value problem - Potential
problems - Source formulation - Poisson
equation - Fundamental solutions;
System of equations - Elastostatic
problems; Initial stresses and strains -
Fundamental integral statement -
Somigiliana identity - Fundamental
solutions - Boundary integral equations -
Numerical programming - Boundary
elements - Internal stresses and
displacements.

dgagant) jualinl) A8y k 46V Y 2ad
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CENG 9413 Seismic Structural Analysis

Comparative overview with the pros and
cons of seismic analysis procedures for
structures - Dynamic loading due
earthquakes - Generalized single-degree-
of-freedom structural systems -
Elastoplastic seismic responses - Ductility
demands, over-strength and strength
reduction factor - Concept of seismic
capacity design - Seismic energy
dissipation - Structural lateral load
resisting systems - Seismic modeling -
Procedure of equivalent static lateral
forces, Modal response spectrum analysis
- Time-history analysis - Ductility
characteristics of shear wall and moment
resisting frame buildings - Seismic
performance - Practical methods in
seismic codes - Applications.
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CENG 9414 Reliability of Structures

Uncertainties in structural engineering -
Probabilistic models for loads and
resistance - Probability of individual
failure modes - Reliability of structural
systems: parallel, series, and combined
systems - Bound and approximate
methods - Applications.
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CENG 9421 Materials Science

Materials Science and engineering
applications, Atomic structure, Atomic
bonding in solids, Structures of metallic

and ceramics, Structure of polymers,
Types and applications of engineering
materials, Mechanical behavior and
deformation mechanisms of engineering
materials: metals; ceramics and
polymers, Corrosion and degradation of
engineering materials, Composites,
Engineering materials selection and
design considerations.
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CENG 9422 Concrete durabilty Llwal Alaai 4£YY Lap
Deterioration reasons of concrete i) Aalal) claadl ol Al Jalsal

structures (effect of weathering agents - . e .
effect of sea water - chemicals attack - Aanlee = oadlele a6 - Aj*)';j\ Jalal
frost effect - abrasion - permeability - — el = gyl = aaall A0 = Glglasl)
high temperature exposure - corrosion of bl s faca — Al 5l calajal o el
steel reinfocement - alkaline and

. . 5l — (L8 ; | al) Jelad) —
carbonation reaction of aggregate), 038 Sl = (PO sl oslal Je
Deterioration mechanisms of concrete,  4leall cullul — (anally audl) Glas — s al)
Inspection and evaluation techniques, Sge = (Auadandl cDlalaall — G SIS Flaal)

Protection methods (cathodic protection
— surface treatments), Repair materials
and techniques, Case studies.
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CENG 9423 Composite Materials A al) Algall AEYY
Classification of composite materials, & el el il ~4S pal) sall Capiusas
applications of composite materials in . . .

C_\L.u—c\_\s | Al \:J@—M\ “Nlaa
construction fields, fabrication of - J‘d ball & =EE
composite materials, reinforcement of ~ dexiuall LY (ailiads 1l — 45,4 sl

composite materials, types and VL dalial) 850 algall alsa — bl
characteristics of fibers used for Sl sl . | )
reinforcement, properties of composite Al sl s

materials reinforced by fibers, design
principals of composite materials.

CENG 9431 Digital Mapping Technology ALad )l Jaff Al Linglei€3 46 Y)Y 2ad

Introducing to digital mapping - Techniques aabad) gkl — Ayl Wil Al e dadia
of creating and updating 2D - 2.5D - and 3D
digital maps and its link with digital

topographic databases (DTDB) - blau) — ddhe plall lilal) sac 6y Leday)s

Superimposition of digital maps on raster Aol Ayl jseal) e daad DI L3 A
imagery and back projection techniques - L.
“le glzall alay JAdlAal) dayy = el
Updating GIS using digital maps - Wide area s byl Lihall by 7

digital mapping system - Application of Al gl Je daad)l) dai) ) — ) jaall
digital mapping in navigation. Jlae ) b )l Tl All Lol cligyla) -
PG A
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CENG 9432 Applications of Astronomy in
Surveying
Celestial bodies - Celestial spare and
celestial coordinate systems - Astronomic
triangle and its solutions- special star
positions - Concept of time systems
(sidereal- solar- atomic) - Variations in the
celestial catalogue and epheinerids -
Different techniques for astronomic latitude
determination - Longitude and azimuth
determination - Aapplication of astronomic
measurements in surveying and geodesy.
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CENG 9433 Geographical Information
Systems and Remote Sensing

Introduction to geographic information
systems and remote sensing technologies -
Active and passive remote sensing - Data
structures - Map projections and coordinate
systems - Processing of digital geographic
information - Creation of digital elevation
models — Visualization - Mapping of water
and environmental features — Soil and land
use mapping - Terrain analysis for
hydrological and hydraulic modeling -
Production of thematic maps - GIS as a
decision support tool - Exercise and
assignment using a case study data.
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CENG 9441 Advanced Ground Water
Engineering

Introduction - Basic groundwater
equations- Hydraulics of wells - Steady
and unsteady flow in aquifers -
Groundwater contamination-
Groundwater management in Egypt.
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CENG 9442 Advanced Measurements
Equipments and Calibration

Introduction - Methods of data statistical
analysis - Measurement tools flow and
velocity in open channels - Measurement
tools velocity and pressure in closed
conduit - Pumps and turbines
measurements - Calibrations of weirs,
orifice, flumes and valves.
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CENG 9443 Advanced Maintenance of
Irrigation and Drainage
Networks

Introduction - Advanced operation and
control concepts - Completely
management of irrigation and drainage
projects - Advanced maintenance of
canals and drains networks -
Maintenance of modern equipments for
sprinkler and drip irrigation systems -
Maintenance of drainage networks
comments (laterals - collectors -manholes
and outlets) - Advanced maintenance of
irrigation and drainage pumps.
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CENG 9451 Non-Linear Analysis of
Reinforced Concrete

Nonlinear behavior of R.C. structures -
Material and geometric nonlinearities -
Fracture mechanics for concrete -
Applications of finite elements method -
Modeling of conrete-steel interface and
long term deformation.
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CENG 9452 Shell Concrete Structures

Analysis and design of shell concrete
structures of single and double curvature
using membrane theory and bending
theory - Shells of positive and negative
Gaussian Curvatures - Cylindrical shells -
Composite shells - Suspended shells.
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CENG 9461 Rock Mechanics

Physical and mechanical properties of
rock — Rock mass classification —
Laboratory and field testing of rock —
Foundation on rock — Rock slope stability
—underground opening in rock.
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CENG 9462 Advanced Geotechnical
Engineering (2)
Stress-strain behavior of soil — Stress path
in soil and its relationship with soil
behavior — Soil plasticity — Study of
engineering soil behavior using critical
state method — Rock formation and soil
origin — Clay mineralogy — Laboratory
testing for clay mineralogy - Theory of
bearing capacity — Bearing capacity of
deep foundations — Slope stability
analysis — Mechanics of unsaturated soils.
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CENG 9463 Geotechnical Earthquake
Engineering

Seismology and strong ground motion —
Seismic hazard analysis — Seismic ground
response analysis — Seismic slope stability
— Seismic design of earth retaining
structures.
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CENG 9471 Stability of Steel Structures

Concepts and methods of stability
analysis: Elastic stability, Inelastic stability
— Stability of steel elements: columns,
beams, plates, shells — Stability of frames:
slope-deflection method and matrix
method - Computer applications.
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CENG 9472 Steel Bridges (2)

Advanced structural systems for bridges —
Structural modeling of bridges — Grid
bridges — suspended bridges — Cable-

stayed bridges - Pre-stressed bridges —
Curved bridges — Advanced applications
of fatigue in bridges.
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CENG 9473 Optimization of Steel
Structures

Objective function and constraints -
Design variables - Methods of
optimization -Programming: linear,
nonlinear& dynamic - Fully stressed
design — Applications on trusses,
frames& towers.
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CENG 9481 Advanced Airport Engineering

Types of airports-Airport planning and
airport configuration-Geometric design of
the landing area and runway direction-
Classification of airport and airport traffic -
Safety areas-Instrument landing system-
Marking and signing of airport- Airport
lighting-Airport drainage - Soil classification
for airports-Airport structural design for
flexible and rigid pavements.
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CENG 9482 Road Construction Economics

Company level financial control-
Conventions in accounting-Comparison of
accounting conventions-Bookkeeping
fundamentals-Financial statement
preparation-Cost control concepts-Cost
account structures-Time & Cost integration-
Data collection & Reporting -Accounting for
equipment costs.
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CENG 9483 Advanced Transportation and
Traffic Engineering — il — Cagya) il dia — Ledie
Introduction - Transportation Engineering £ . " n
F— il Jaass — Jail g )il — (Jal
(Definition- objectives — Stages) — el = Sl By Sl gl = (dabe
Transportation (Types - Planning) —
Transportation Systems — Demand & Supply 3l Jalye — Jal) e callally Geagall oy
balance — Transportation forecasting stages . o~ R
— Trip Generation — Trip Distribution — 5~ ey Bl ol = Jadl e

Modal Split - Traffic assignment — Jall Jiluy Je EBal anadi — COla )
Transportation Engineering Evaluation
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economical) —Definition of Traffic
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and drivers — Traffic flow characteristics —
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control systems — Design of Traffic signal - .
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CENG 9491 Advanced Studies for Solid

Wastes abias — dbiall ciblaall AlKad) 35lay)
Intggrated §0I|d waste manag?ment- L e et — Al L
Municipal solid waste characteristics and i

quantities - Volume reduction technologies
- Combustion and energy recovery - S sl Jysat il gl i€ 317aY) — aaa
Materials seperation - Biochemical
. . fadiay dale g Al gaall Jiad Lia gl o305 — 48l
processes - Landfill operation and gas £ Fsalels Agedd sl — 48

energy recovery - Industry practices - Gl Aalleal 4 pal) A8kl cilbleal) —
Application of life cycle analysis and

el Clia sl g€ g — el Lailiadl)

Ol dalaiu) g cabilanl) dlae Judn — dalall
management - Municipal solid waste . ) N
incineration - Economic of solid waste ot Akl Sldla ) plasin) sale) — ALkl
mangement - Clean solid waste mangement Byla) 8 sladl )50 Jalad Guki — deluall
- Kyoto Protocol for climate change.
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CENG 9492 Advanced Sewage Sludge
Treatment

Advanced methods of sewage sludge
treatments- Sludge as a resource -
Ultrasound pretreatment of sludge -
Sewage sludge utilization - Regulations and
costs of biosolids disposal and reuse -
Benfinical utilization of biosolds - Land
application and regulation - Combustion
and incineration - Landfilling engineering
and management.
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CENG 9493 Water Reuse

Importance of water reuse- water resources
and water demand - natural water
charactertics- types of reuse applications-
urban water reuse- industrial reuse-
agriculture reuse- environmental and
recreational reuse- groundwater recharge-
planning of water reuse system- water
reuse regulations and guidelines- legal and
institutional issues.
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