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SCIENTIFIC SYLLABUS OF FIRST YEAR COURSES
FOR MECHANICAL ENGINEERING DEPARTMENT PROGRAMS

A A8 A il ) il alad) g giaal)
A Gal) Auaigl) and el yal

(GEN1001) Mathematics (3)

First order differential equation — Linear differential equations of second and
higher orders — Laplace transforms — Linear algebra - matrices —Calculus
variation — Lagrange’s equations — Engineering Applications — Vector analysis
— Partial differential equations — Integrations of second and third dimensions.

(3)=lzaly, (1001pe)

— eV s all g Al da el e ddad Abialds Y alae — (A gV As all e dalialss Y alag
dpaia Clanhat il ey SValee — pladll Glua — Gld staall- Jadll jaall — (uBLY SO gl
ASEL ¢ AU Sl — A ad) cadlaalatll caalaall — alasV) Julall —

(MeC1002) Casting and Welding
Casting: Introduction to casting processes — Sand casting - Pattern making —
Molding and core making — Melting furnaces and casting — Gating and risering
systems — Solidification of metals and Alloys - Fettling — Casting defects —
Inspection and testing — Quality control.
Welding: Welding types — Welding symbols — Soldering and brazing — Arc
welding — Resistance welding — Non-conventional welding - Weld defects and
inspection — Testing of welds.
plad g At (1002054)
Ol — kel ) gl JS s — Ml Aelin — ol AL — 480l cililee (g Ladie ; 4SLous
Qg -Q\SM\&.&_&M—&M\JQJL&A\A@-@M\;M\@-MUM\
Sl sl Java - HLWAY) g asdll - IS gl

Ao glal alal — ae ) gily s jeSH G g8l Alal — 2 gall alal - QLalll jgay— alalll ) 5 :alall

Aalll sl 5k — pasdlly alalll e - dediall alalll 3k —ac) gl

(POW1003) Electrical Engineering

Basic laws and definitions — Resistors — Inductors — Capacitors - Active
elements of electric circuits - Kirchhoff’s law - Methods of solution of D.C.
circuits - Fundamentals of A.C. circuits - Logic circuits — Transformers -
Equivalent circuits for transformer - Generators and motors - Induction motor -
D. C. motors - Stepper motors.

43 S Autia (100345)

il gl 830l o) 3 AW - @kl — ) lelaall il sliall —elay jaill g A alll) il 58l
Cla i el el - 5 il 3 sl Ja 5 dn - A eSH il pall Ca gl €y ilE - Ay ,eSY)
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(GEN1004) Technical Reports

Writing principles (Report organization — Forms - Graphics) - Report contents —
Report steps  (Report outlines & revising) — Standard abbreviations - Letters
- Page design - Short reports- Technical specifications- Catalogues reading -
Presentation techniques.

4y 55 (1004p)

da shaall) oyl AUS cl phad — 5l il gime — (JWSEY) — gz 3lal -y 58l alai) LS (ool
Db — Asd il ae i — il Uadl) — Ay sl e LaiaY) — (Aaal )y oyl Ay sl
Lol s — ol S 3o 8 — Al Cilial gall — 5 juail)

(GEN1005) Mechanical Drawing

Fits and tolerance - Surface roughness symbols - Bolts and rivets connections -
Weld symbols - working drawing - Principles of assembly drawing - Assembly
of different mechanical parts.

(S ay (1005 ale)
S ) — Al gy bl g pabisal 3l — ebandl 5558 ga 5 - ceabusills sl
Adlide A0S0 ol Jal paend - capeadll sl b -

(GEN1006) Computer Aided Drawing
Introduction - CAD menu - Types of points, lines, curves, and ellipses...etc. -
Dimensions — Mirrors — Hatching -Assembly drawing - Applications.

S — ¥ - &) s sbanll ccliaiall o shaall ddaiill o) gl - CAD 4aild — dania

(lnat — sanall au )l — el

(MEC1007)Theory of Machines (1)

Introduction to kinematic motion and mechanisms - Graphical and analytical
analysis of position and displacement - Graphical and analytical analysis of
velocity and acceleration - Static and dynamic force analysis of mechanisms.

(1) clisbe 4y 585 (1007 58a)

- Al cllall 5 anll 48y yhay s 3V 5 aaca ol Al - IV LSS S al) (e dadia
Al 5 ASAuY) sl Al o - Aldadl) llually ans Sl 43y sl Alaall s de yudl Ll 5
iy

(MEC1008) Material Engineering (1)
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Engineering materials — Loading types — Mechanics of Material deformations -
Concepts of Stress and Strain - Types of Normal Stresses — Torsion Stress and
Strain — Beams — shear force diagram (SFD) & Bending Moment Diagram
(BMD) — Flexure Stress and Strain — Beam Deflection — Combined Stresses —
Buckling of Columns —Destructive Materials tests — Non-Destructive Material
tests.

(1) 334 Luia (1008c54)

Clalga¥) &5l - Jadi¥) 5 dlgal) esalae — 3l gall o il 1S31S00 — Jlaa¥l &) 3l — dpsigl) o) sall
aye blhic- (SFD) (el sdlahia — &yl — A5V Jladi¥ g alga¥) — 400 salall
Zlan¥) — S el lalga¥) — il el 8 kil - ol a8l Jlais¥) 5 SgaY) -(BMD) sliai¥)
) gall ANV e ol LAY - o) el AEEY) ) LAY — Baee Y b

(GEN1009) Thermodynamics

Introduction — Definitions - Work and heat - Properties of pure substances -
First and second laws of thermodynamics — Entropy - Ideal gases - Gas and
power cycles - Steam cycles and steam tables.

A ) = LSaalinas (100901)
WSaaligall LN 5 J oW 0 sl - @l ol gl (al s -5 )yl g Jail) - iy ja — A

(MEC1010) Engineering Statistics

Introduction to Statistical Analysis of Data- Probability Theory — Discrete
Probability Distributions - Continuous Probability Distributions — Hypotheses
Testing on Mean - Hypotheses Testing on Standard Deviation— Regression and
Correlation Analysis.

et sluaa) (1010(5%)
- Adatiall Allaia ) ey )5l g alai - c¥Laia ) 4 phi - cliball Slaa) dodaill (e dadia
5l ol i (g il i - Jass giall (gl L) - 5 pesal) Adlaia¥) iy 5 58l 23
PAREN PRSI I A
(MEC1011)Industrial and Environmental Safety
Principles and importance of safety — Industrial Hazards — Personal safety
equipment — Safety signs, Tags and symbols — Fire safety — Electrical,
Mechanical and Chemical safety — Work environment — Emergency procedure.

Arin g daiga Aadlu (101105%9)
Clald ) g ladle — Apad i) A8 5l Cilaze — Apelicall Hhaladdl - digall Dl Al g bl
— Jeanll Ay Al 5 ASSal) 5 Ay 5eS lalaall e Aadldl — (331 al) (e Aadldl — ALl
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SCIENTIFIC SYLLABUS OF SECOND YEAR COURSES
FOR MECHANICAL ENGINEERING DEPARTMENT PROGRAMS

@m‘uﬂ\cﬁb#gdﬂ‘ & siaall
A1) Aaaigh pud el

(MEC2001) Engineering Economy

Concepts and terminology of engineering economy - Cash flow and interest
formula — Inflation and deflation — Breakeven analysis - Depreciation -
Alternatives comparison- Cost Analysis-Replacement analysis - Evaluation of
public projects.

(rudia 3Latd) (2001(554)
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(ELC2002) Electronic Circuits

Introduction to semiconductors: materials, manufacturing, characteristics of the
p-n junction -Diodes: types, circuit analysis, rectifiers wave shaping circuits-
Transistors: the BJT, the FET, the uni-junction type - Diac, Thyristors, and
Triac - Practical electronic circuits: A.C. and D.C. amplifiers, oscillators,
stabilized power supplies- Logic elements: switching logic, gates, and memory-
Operational amplifiers: circuit modeling, analysis, applications- Small signal
amplifiers.

Ay g Sl i 93 (2002¢)
clelilasi g W il 9o clgel il gl - (p-n) Alaa s Gal s ¢ aoiaill ol gall: Ol sall sLuiY dadia
- oY) Bas gall Aba M) g3 g ) (FET, BJIT) s 530 8l — s gall QiS55 5 g0 elas gall
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Braal) 3 LAY ) HiSa - colandatl) (Julail)
(MEC2003) Fluid Mechanics
Fluid properties — Pressure & Fluid statics - Kinematics of fluid flow -
Conservation of mass - Steady flow energy equation - Bernoulli's equation -
Momentum theorem in steady flow - Dimensional analysis - Laminar and
turbulent flow — Internal flow in Pipelines and Losses -— Pumps - Turbines.

&l sall LilSaa (2003 (Sa)
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(CSE2004) Computer Programming
Introduction to Programming (Components of a computer, Working with
numbers, Machine code, software hierarchy) - Matlab Programming
Environment (MATLAB user interface, Expressions, Constants, Variables,
Arrays) - Graph Plots - Procedures and Functions (M-files, String handling) -
Conditional Statements (Logical Operators, If, Else, Elseif, While, For loops) -
Conditional Structures (Switch - Manipulating Text - Matlab toolbox) -
Applications (linear systems, differential equations).

; ualal) daa 2 (200404)
- ()l eed) Gl ¢ laadl <l jas ¢ald ¥ e Jalail) caudall G 5Sa) dae il 8 dedie
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(MEC2005) Theory of Machines (2)
Cams design and kinematic analysis: Graphical profile design, Analytical
design, and by computer-assisted method, Gears and gear trains, Balancing of
rotating masses.

(2) sl 4355 (2005054)
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(MEC2006) Numerical Analysis

Principles of numerical analysis - Roots of equations — Matrix operations -
solution of system of linear algebraic equations (Gauss elimination, Matrix
inversion, ...) — Approximation and interpolation of data - Curve fitting — Least
squares method - Numerical integration: Trapezium rule, Simpson's rule, Gauss

quadrature — Ordinary differential equations: Runge-Kutta Methods -
Applications.
e Julal (2006(554)
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(MEC2007) Project Management

Introduction to the project management body-of-knowledge — Project scope
management - Project time management — Project cost management - Project
quality management — Project resources management.

e g pdia 3,13) (2007 50)
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(MEC2008) Instrumentation and Measurements

The measurement systems: Definition of terms; calibration; concepts in
dynamic measurements and system response - Static and dynamic
characteristics of signals - Static characteristics of Measuring Instruments -
Behavior of measurement systems - Experimental errors and error analysis;
accuracy and precision - Pressure measurement - Flow measurement -
Temperature measurement - Displacement and motion measurement: Strain
gauge, optical encoders, optical proximity sensors and piezoelectric sensor.

il g ull) 3 3¢l (2008054 )

- el Alaind s Al cluldl) 8 aalad) 6 pleall tilallaad) Cay i sl Aokl
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(MEC2009) Quality Control
Introduction - Quality improvement tools- Quality control charts - Capability
indices- Acceptance sampling plans - Reliability analysis.

83 gal) Jaua (2009¢54)
(3813 ja80 (bl g Clilanll 30 ga ) e - B2 sall 48] jadat) HA - B2 gall Cpuad 3yl — dadda
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(MEC2010) Automatic Control

Introduction to control systems — Classification of control systems — Modeling
of dynamic systems: review of Laplace transform, mechanical systems,
hydraulic systems, and electric — System representation: Transfer functions,
block diagrams, block diagram reduction, and steady-state — Response of
dynamic systems (1st order and 2nd order systems) — Stability analysis using
Routh - Hurwtiz criteria and root locus — Industrial controllers: P, PI, PD, PID -
Controller tuning — Applications using Matlab.

; Y asadl (2010¢54)

Y Jasad Amad e ASualiall ekl dndal — HSal dakil gl g3l — aSadll alai e dadis
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(POW?2011) Electrical Machines

Principles of electromechanical energy conversion- Single phase & three-phase
transformers: equivalent circuit, load calculations and voltage regulation - DC
motors: operation, characteristics, and excitation - Induction motors: operation,
modeling - Starting and speed control - Power electronics.

448 T (2011.%5)
Gilla (A8 3 alall ¢ ) gl AN 5 Aala) Y sadll - AKilKia 5 Sl Al Jy gad e

rall GlS jae — 3 )EY) s paibadll (Juaddll ; jaiuadl Ul S jaa - dgall adatiy Jreadl)
.d}ﬂ\ Ql:“))@;‘ - :\-5)“]\ ‘_A eSAﬂ I g el ddadaill ¢ aadall

SCIENTIFIC SYLLABUS OF THIRD YEAR COURSES
PRODUCTION ENGINEERING PROGRAM

AL 43 8N < ) jial aladl 5 giaall
ZUNY) dwdia gald

(MEC3101) Machine Elements Design

Design procedure - Design for fits and tolerance - Fundamental basics of stress
states - Safety factors - Working stresses - Failure theories for Static and Cyclic
loads - Riveted, bolted and welded Joints design - Shrink fit joint design -
Power screw design - Project Design application.

clisla ¢ ja praali (3101¢55%)

- Y L — AlgaW) VLA el bl — gl C\jqﬂ\ e - aranaill dagia
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(MEC3102) Operations Research
Decision theory — Linear programming — Network analysis & applications —
Queuing theory.

il & gay (3102054)
o ) T il S st — Al el - ) Al A A ke

(MEC 3103) Metal Machining

Mechanics of metal cutting - Machining operations — Types of chips -
Merchant’s circle — Cutting theories — Cutting conditions — Machine tools —
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Turning, drilling, milling, and shaping processes - Grinding operations —
Specifications of grinding wheels - Finishing operations - Process sheets.

Olaa J225 (310354)
el 5o — adadll iy plas — il jle a0 — il ) g ) 53l — Qi cillae —alaal) adad 1S43lS00
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(MEC3104) Material Engineering (2)

The structure of metals - Binary alloys (cooling curve and thermal equilibrium
diagram) - Iron carbon equilibrium diagram - Plain steel — Cast iron — Heat
treatment - Corrosion of metal — Introduction to composite material.

(2) 334 Auia (3104¢54)
2l s - (loall o) Y i s a5l cilyiaie) 2L @bl - Galaall Ll 3l
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(MEC3105) Elasticity and Plasticity

Stress and strain relations - Basic equations and plane elasticity theory - The
strain measurement methods and related instrumentation - Analysis of strain and
gage data - Theory of plasticity - Yield criteria —Analysis of stress state in
deforming material (Slab analysis - Upper bound — Slip - line field methods) -
Strain rate - Strain energy - Work (strain) hardening -Instability.

‘ aigal 9 dig e (3105054)
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Elective Course (1)

1. (MEC3106) Composite Materials

Polymers: Thermoplastics, Thermosets & Elastomers - Ceramics: Glasses, Clay,
Abrasives &Cements - Processing of Polymers: Forming of Thermoplastic and
Thermosetting - Forming of Elastomers. and Ceramics - Composite Materials:
Particulate, Fiber-Reinforced and Structural Composites. Processing of
Composites.

(1) 88 J8a

; 4il'ga 31 94 (3106 () .1
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2. (MEC3107) Powder Metallurgy
Introduction — Powder manufacture processes — Powder blending — Powder
compaction — Sintering — Applications.

Galual) L sltisa (3107 54) .2
lQ "."h X -

3. (3108) Selected Topics
5 lida Cile g 94 (3108 ).3

(MEC3109) Mechanical Design

Mechanical Power Transmission Elements - Shaft and key design - Coupling
Design - Clutch design - Belt design - Anti-friction Bearings — Sliding
bearings — Design of Gears — Mechanical working drawings — Project Design
application.

(Sl ananali (3109 (5a)
ﬁﬁ_mz_ﬂmm)MJM Ju\j;s\jsm‘\z\ﬁﬁ_ms :\_,Sg&muu\dﬁﬁu;

(MEC3110) Production Systems

Manufacturing Cycle — Types of Production Systems — Job-Shop Production —
Batch Production — Mass (Continuous) Production Systems — Assembly Line
Balancing — Design and Analysis of Mechanized/Manual Production Lines —
Cellular Manufacturing Systems - Automated Manufacturing Lines - Automated
Assembly Lines — Flexible Manufacturing Cells - Flexible Cellular Systems -
Flexible Manufacturing Lines — Planning for Flexible Manufacturing Systems.

E Y e shiia (3110054)
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(MEC3111) Metal Forming

Introduction — Fundamentals of metal forming - Mechanics of forming
processes and applied theories - Industrial applications [rolling, wire, bar and
tube drawing, extrusion, forging, deep drawing...etc.] - Formability limits -
Deformation zone and defects - Die design principles- Presses and Hammers.
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(GEN 3112) Heat Transfer
Heat transfer principles — Conduction — Convection - Radiation natural and
forced convection - Heat exchangers.

3, a JUWli) (3112a)
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(MEC3113) Mechanical Vibrations

Vibrations concepts - Harmonic and periodic motions - Equivalent systems -
Free vibrations of single degree of freedom systems - Damping - Forced
vibrations with applications — Transmissibility - Two and multi degree of
freedom systems — Vibration measurements -Vibration isolation.

ASilsie @ ) ) (3113 (sSa)
da o alas 3 el <ol ) el — Al Akl - Ay sall g 488l gl A jall -l ) Y1 anlia
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Elective Course(2)
1. (POW3114) New and Renewable Energy Systems
Energy resources - Conventional resource - New and renewable resources -The
solar radiation: the sun, the solar radiation geometry measurement, methods of
predicting solar radiation on horizontal and tilted surfaces —Solar thermal
electric power generation and by photovoltaic cells - wind energy conversion,
ocean thermal gradient, ocean wave power, biomass.

(2) s EA) ) Aa
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2. (MEC3115) Mechatronics
Introduction to mechatronics and its relevance to engineering design - Examples

of mechatronic systems - Elements of mechatronic systems: measurement
systems, open and closed loop control, sequential control - Sensors,
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Transducers, Actuators and Drives - Role of synergy in developing mechatronic
products — Recent trends in technological developments - Applications of
mechatronic systems.

il g ilSa (3115084).2
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3. (3116) Selected Topics
5l Cile s 94 (3116) .3

SCIENTIFIC SYLLABUS OF FOURTH YEAR COURSES
PRODUCTION ENGINEERING PROGRAM

day) ) 48 Al ) j8al alal) (5 gianal)
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(MECA4101) Maintenance Planning and Management

Maintenance types and their Fundamentals - Maintenance Evaluation criterion -
Maintenance plans preparation - Organization of Maintenance work -
Equipment Replacements - Maintenance scheduling.

Al 3 513) 9 Jakads (410108%)
— &lpal) Jleef agaii- diluall Jaka slac) — Llpall Jleef apdi julae — Alpall £ 53l 5 (5ol
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(MEC4102) Computer Aided Design and Manufacturing (CAD/CAM)
Introduction To CAD/CAM - Fundamentals of CNC Machines — G Code
Programming language - Automatically Programmed Tools Language (APT) -
CNC Machine Simulators Programs - CAD Modeling —-Study of Coordinate
Transformations - Parametric Curves - Data Exchange in CAD/CAM -3D
Printing Technology — Practical Applications on CAD/CAM Software.

; ulaldly il g azaaill (4102(554)
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(MECA4103) Advanced Machining Operations

- CAM: Components of systems - Human-computer machine interfaces -
Process optimization - Computer aided process planning.

- Non conventional Machining: Ultrasonic machining; Abrasive jet machining;
electrical discharge machining; elector chemical machining -laser cutting and
welding — grinding and electrolytic grinding.

Aadiial) Jdall cliles(4103054)
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(MEC4104) Machine Tools Design

Design Requirements — Principles of Optimal Design — Frame Design — Slide
ways Design - Spindle Design - Main Speed gearbox Design — Feed Speed
gearbox Design - Project Design application.

Gl el el (4104 GSa)
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Elective Course(3)

1. (MEC4105) Cutting Jigs and Fixtures Design

Introduction - Jigs and fixtures elements (Locators, Clamps, and Guides) -
Location and location devices - Clamping and clamping devices - Drill jigs -
Milling, Turning and grinding fixtures - Indexing jigs and fixtures - Limit
gauges.

' (3) ) ) Aa
Akl Cilidia g Culad e aranali (41050559).1
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2. (MEC4106) Die Design
Introduction to die design - Metal forming dies - Stress analysis acting on dies -
Heat treatment for dies - Die manufacturing and finishing - applications.

cilpabd] pzani (4106054).2
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3. (4107) Selected Topics
5 LA Cile g 54 (4107).3

(MECA4108) Material Engineering (3)

Criteria for material and process selection — Alloy steels — Hot wok steels —
Cold work steel — High speed steels — Shock resisting steels — Special purpose
steels - Cemented carbides — Ceramic and ultra-hard tool materials for
blanking, piercing, deep drawing and press forming dies- Applications of
powder metallurgy in cutting tools.

(3) A5 dsia (4108¢554)
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(MECA4109) Operations Management

Organization and Management — Ownership forms - Organization structures -
Product life cycle — Information flow Cycle - Cash flow cycle - Forecasting
techniques - Material Management — Capacity Management.

Cladand) 513) (4109(5)
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(MECA4110) Industrial Automation

Architecture of Industrial Automation Systems - Elements of automation
system; Levels of automation, Industrial control Systems - Data conversion
devices: Analog to digital, Digital to analog conversion - NC- positioning
systems: Precision on NC positioning - Programmable Logic Controller:
Components, PLC Programming and Application - DCS and SCADA.

; o g dyeliua A (4110054)
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(MECA4111) Material Handling
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Introduction — Principles of material handling - Conveying Equipment: Chutes,
Belt Conveyors, Screw Conveyors, Roller Conveyors - Hoisting equipment:
Chains and Ropes — Automated material handling - Introduction to robotics -
Robot kinematics - Planning of manipulator trajectories

3 e A glia (4111050)
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(MEC4112) Hydraulic and Pneumatic Control Systems

Fluid power and applications - Principles of hydraulic systems - Advantageous
and limitations - Hydraulic connections - Hydraulic pumps - Hydraulic valves:
flow, directional, and pressure control valves - Hydraulic cylinders - Principles
of operation of hydraulic actuators - Maintenance of hydraulic fluids - Elements
of pneumatic systems - Air compressors - Air treatment and pressure regulation
- Pneumatic control valves - Applications.

(S sl (Sl g gl pSadl) alii (4112054)
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Elective Course (4)

1. (MEC4113) Environmental Engineering Systems

Principles of environmental science &technology - Environmental engineering
process - Classification of pollutants — Physical, chemical, and biological
treatment principles - Sludge treatment and disposal - Air pollution and
engineering control - Water pollution and engineering control - Solid waste
management - 1ISO 14001 main items

(4) s 53 J8a
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2. (MEC4114) Sustainable Manufacturing Systems

Introduction on sustainable development issues in the manufacturing systems -
Globalization and international issues - Contemporary issues - Innovative
products design - Design the manufacturing processes - Reconfiguration of
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manufacturing systems - Competitive manufacturing strategies - Performance
measurements and industrial organization management plus social issues and
environmental issues - Assessments of sustainability/sustainable development
index with each issue, pillar and the whole system.
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3. (4115) Selected Topics
b lida Cile g 90 (4115).3
(MECA4116) Project
€ 9l (411605
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SCIENTIFIC SYLLABUS OF THIRD YEAR COURSES
INDUSTRIAL ENGINEERING PROGRAM
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(MEC3201) Production Systems

Manufacturing Cycle — Types of Production Systems — Job-Shop Production —
Batch Production — Mass (Continuous) Production Systems - Cellular
Manufacturing Systems — Design and Analysis of Mechanized /Manual
Production Lines - Automated Manufacturing Lines - Assembly Line Balancing
— Automated Assembly Lines — Flexible Manufacturing Cells - Flexible
Cellular Systems - Flexible Manufacturing Lines — Planning For Flexible
Manufacturing Systems - 4™ Industrial generation (I 4.0).

gL claghia (3201084)

b — aiall ZUEY) aka — cladall 2l — galadll ZUEY) — LY ok p) gl - sl 5 ) 50
4 ) e - A pal) poiiatll da ghad — 4y gl Aiaaall ALY dashad (Blat g araal — aiaill LIS
Lghad - 4 pall 4 glall adall - &l aiadll LA - Aiaisal) aeadll baghad — el Lo glad
(14.0) Actiall ) Joall — &5yl il daasty Japladll - 45 yall LY

(MEC3202) Operations Research (1)

Introduction and history of Operations Research - Linear programming
(graphical solution method) — Simplex solution of linear programming - Linear
programming applications (transportation and assignment problems) — Network
models — Waiting lines theory

(1) wlides &i5a0 (3202059)

Angud) & Sl Jal - (sl il K2 lll) Al el — Claleall Cigay o iy Aasie
-G il - (anaddl) Ay Jil) A daldll dae il ik — ) dae il
OUSEY) ol ok 4 ki

(MEC3203) Work System and Productivity Enhancement

Work systems concept -Methods analysis tools and techniques - Charting
methods - Operations analysis - Motion study and work measurement
techniques -Time study, performance rating and allowances - Predetermined
time systems, work sampling - Standards development and techniques of
productivity enhancement.

Lalily) puwaldy Jaal) ol (3203 (£4)

Aol o cullad - cllea) Julas - (i jadl 3k - Jidail) (3 ke cadlal 5 < sl - Jasdl s o geda
Cligall 5 e gl pasd alai - gl ¢laY) Jaray gl Al jo - Jaall (ul g 4S jall
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(MEC 3204) Machine Elements Design

Design procedure - Design for fits and tolerance - Fundamental basics of stress
states - Safety factors - Working stresses - Failure theories for Static and Cyclic
loads - Riveted, Bolted and welded Joints design - Shrink fit joint design -
Power screw design - Project Design application.

cAisla ¢ jal paaali (3204554)
— Y] Ol — Clalga¥) @¥la bl — Gl s 2l sy araal — asenadl) dingie
(oLi ) Cidlia s avanai — kil s ALY Jlaa¥) ind L) il s — Alelall Clalgay)

Elective Course (1)

1. (MEC3205) Innovation and Entrepreneurship

Introduction to entrepreneurship — Creativity and innovation - Links between
entrepreneurship and innovation - Characterization, phases and forms of
innovation - Developing new products, services and ventures: ldentifying
opportunities, Product planning and development, Idea development processes,
Opportunity assessment plan — Introduction to feasibility studies - Business
Plan.

‘ (1) cAEa) ) ka

; Juas) Bk )9 LSy (3205054).1
J&aT 5 Jal ey o — JSEY1 5 3301 (e E8Dall — IS o) — 50l aladl dadie
Gy Syl 5 Sall GalaSin) g 5 phlaall lefiul g 5 Sidl cileaall s cilaiidl Ly elat — HSEY)
— A S da Al il Aad — A IS JISEY) g 5kt <l gt — (g SLY petiall Ly skt g Jaydads
AleYadad — g saall du) jal dania

2. (CSE3206) Internet of Things

Definition of Internet Of Things (IOT) - Development of IOT - Main
prerequisites for 10T application - Main Applications: Day to day life, In
Industry, Transport, Agriculture, and Simple projects.

s Ly e ) el (3206ls) .2
i 53 Gl L i 55 and ol 4pnlul lllidll — (I0T) sk - (I0T) eV i yisl Cay e
Al e 5 il g el il celuall 8 e sall sballl b0 5 el clipdail) - o LaY)

3- (Selected Topics3207)
bl Cile g 94 (3207 ) -3

(MEC3208) Information Technology in Industrial Engineering
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Using programing Language Python and Jupiter Tables to handle different data
-Data Structures: Lists, Matrices, Files, Databases, Cloud computing and
principles of internet of Industrial things.

delial) duaigll A cila glaal) L o1 5385 (3208 (15)
() 8 s i) - adlisall Ledalaily clilnd) Jglail yinsa Jglaa s ¢ siuly dae ) dad aladial
LY ) A esalaa s bl Cladl cilily 2o @ ccilile (il giias

(MEC3209) Maintenance Planning and Control

Maintenance organization and functions — Corrective maintenance — Preventive
maintenance — Work ordering — Equipment documents — Reliability analysis —
Shutdown and overhaul scheduling — Maintenance project control — Spare parts
management — Maintenance key performance indicators — Quality and safety in
maintenance.

Llal) Japa g Jalads (3209054)

— Clarall By — Jarill el gl — 4008 ) Dlaall — Ladla) Dluall — dlpall adatig alge
el &l phge — Ll adad 3l — Aluall Gile 5 i Al o — G jeall A gan — A gaall s
Al 8 Gl 52 gall — bl

(MEC3210) Quality Engineering and Management

Introduction to quality engineering and management - Concept and objectives
of continuous improvement - Process capability studies - Six Sigma - Basics of
experimental design - Measurement system analysis - Total Quality
Management - Quality system standards.

Bagall 3 )a) g dwia (3210054)
Q\.A;:wﬂ\ - g_ﬂ:\LuJ\ 38 Gl o - )AL.».AX\ u.z‘“;ﬂ\ Q\&\je}@éﬁ-};d);‘\ z)\abhm L;:*\.AJSA
3352l 5 ) alad - ALLAN 8 gal) 3 Hly) - (bl alad Jalas - oyl avacad el - )

(MEC3211) Manufacturing Methods

Introduction - Forming operations: rolling, wire drawing, extrusion, upsetting,
deep drawing...etc. - Machining operations: turning, drilling, milling, and
shaping processes, grinding operations — Finishing operations - Process Plans.

‘ ‘ aiall) 3ok (3211¢59)
el Iaghat - Tl clilee — sl TSI il el elal Az il e

Elective Course (2)
1. (POW3212) New and Renewable Energy Systems
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Energy resources - Conventional resource - New and renewable resources -The
solar radiation: the sun, the solar radiation geometry measurement, methods of
predicting solar radiation on horizontal and tilted surfaces —Solar thermal
electric power generation and by photovoltaic cells - wind energy conversion,
ocean thermal gradient, ocean wave power, biomass.
(2) s EA) ) Aa
Basadall g Basaad) A8Ual) ol (3212 49).1
glady) - (saaaidl s saaall) A8l L0l el joliadl) - Lol bl — 48N jolias
- Al 4 mhull o el g ladWU il 3k o adl) g laSY) Qa8 (uadll : anadll
el Al st — Aglals 5 gdl) LA laiily s Lyl s Apusadl) 28U (0 Ay 50 A3 2 5
Ohlb 3 a) 4 a el dall A A8l - Clapall gl sall 7l ¢ Gl ) gl ddlk
(o=

2. (MEC3213) Mechatronics

Introduction to mechatronics and its relevance to engineering design - Examples
of mechatronic systems - Elements of mechatronic systems: measurement
systems, open and closed loop control, sequential control - Sensors,
Transducers, Actuators and Drives - Role of synergy in developing mechatronic
products — Recent trends in technological developments - Applications of
mechatronic systems.

; ; il g AlSia (3213054).2
alie - A Sl Aadai¥) o Bl - asigl aaaill 8 Lisaals <ol g Sl 8 dadie
3ea) - Juduial) aSaill g dalaall g A gidall dladl g3 aSaill ¢ bl daasl Ay Sual dadasy)

A 5 S al) adaill il - Ao o) SN il il & Apaal

3. (3214) Selected Topics
b lida e g 94 (3214).3

SCIENTIFIC SYLLABUS OF FOURTH YEAR COURSES
INDUSTRIAL ENGINEERING PROGRAM

day) ) 48 Al )y j8al alal) (5 giaal)
de Lial) Auigl) zali

(MEC4201) Product Design and Development

The main issues on tools and techniques for product design and development -
The conceptual phase of product design process from an interdisciplinary
standpoint (business and engineering).
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(MEC4202) Facilities Layout

Facility location evaluation methods — Quantitative methods to facility location
selection - Types of plant layouts — Plant layout methods - Plant layout using
the CORELAP method - Plant layout using the ALDIP method.

o ilaal) Lok (4202¢%4)
Oob — aibadl dlhhia o) 5l — sLiiall a8 ga JLEAY 4l (3 )kl — 3L a8 g0 andi (3 )k
Aliinly aiadll lyhads - CORELAP hubaaidll 45 )k aladiuly i) Jagdads — aiiadll Jadads
ALDIP 44 )k
(MEC4203) Operations Research (2)
Decision theory - Integer programming - Branch-and-Bound method — Non-
linear programming - Dynamic programming — Goal programming - Stochastic
processes.

(2) wlles &igaa (4203059
— gkl ye dsall - dgaadly a il ARk — dagaall Mo da -l EN A A ks
A sdiall Cllaall - agll daa yy — ApSaaliall A il

(MEC4204) Simulation of Production Systems

Systems and models - Basics of system simulation - Types of simulation - A
review of statistical distributions - Input data analysis - Output data analysis -
Random number generation - Random variable generation - Designing
simulation experiments - Manufacturing and service applications - Simulation
software and languages.

LN e gliia BlSlas (4204¢50)

- Aglan¥) Cilay ) sill daal je - BlSlaall dakail ¢l - alaill slSlae il - zilall kil
- A sdall ol ppniall a5 - A sdiall Al8 Y a8 - Aslall i) Jlas - Al Ul Jidas
BlSlaall sl 5 zal g - dpenall g dpeliall daail) ciliph - 3Slall sl ajanas

Elective Course (3)

1. (MEC4205) Service Operations Management

Design of service processes - layout and location of service facilities - demand
forecasting and management — workers scheduling - services quality
management - services capacity planning.

(3) ) ) Aa
4paadl) cilaland) 303 (4205¢0584).1
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2. (MECA4206) Industrial Robots
Introduction - Robot kinematics - Planning of manipulator trajectories - Robot
dynamics — Robots safety guidelines.

e liall gy s 1) (4206054).2
LDl ol ) — g g )l el — )y gliall @l Jadads — i g g )l ISl — Aania

55,5l

3. (4207) Selected Topics
B lida cile guaga (4207) .3

(MEC4208) Data Analysis in Industrial Systems
Data science - Machine Learning — Business Intelligence — Big Data — Data
Mining - Cloud Computing.

Lelial) cila glaial) & clib) Julas (4208 05e)
Lgall — UL s — dedall bl - Jleell 183 - Cpulall st il Ble
Aglad)

(MEC4209)Human Factors Engineering

Introduction to Human Factors and Ergonomics - Body Mechanics at work -
Workspace Design Using Anthropometric Data - Static Work Design -
Repetitive Task Design - Manual Handling Tasks - Stress and Fatigue (Physical
Work Capacity) - Environmental Conditions - Mental Workload, Display and
Control Design- Human Error, Accidents, and Safety - Systems Design and
Assessment.

4 ) Jal g2l dwrin (4209084)

Ay Jeal) dalise asanad - Jandl A anall 160800 - Jandl L 3 5l Jal sall (o ol
alee - B Siall algal) aranal - AnEN dliasll algall 53 el aranal - 4y il clulal) clily
e o Aiall Jead) cae - Al Cagplall - (ad) Jerd) da) JISI 5 algaY) - Ay el A gLl
alal) i g ananal - Dkl 5 Gl sall (sl Uadll - aSaill 5 el

(MECA4210) Production Planning and Control

Introduction to Production Stages - Aggregate/Disaggregate production
planning — Master scheduling - Inventory Control -Material Requirement
planning — Shops scheduling - Computers and Production Management.
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(MECA4211) Hydraulic and Pneumatic Control Systems

Fluid power and applications - Principles of hydraulic systems - Advantageous
and limitations - Hydraulic connections - Hydraulic pumps - Hydraulic valves:
flow, directional, and pressure control valves - Hydraulic cylinders — Principles
of operation of hydraulic actuators - Maintenance of hydraulic fluids - Elements
of pneumatic systems - Air compressors - Air treatment and pressure regulation
— Pneumatic control valves - Applications.

(Sl gl g (Sl g gl aSall) alad (4211 (%4)

Ca gl - Aty 358 s Ol aall - 4S5 el abiill bl —Lgslaladinl 5 &l sall dila
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Sl sndl Blaa - AT g el Gl jaddl Jee il - XS0 jaedl il gyl - arall
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(il — A8 gill oSl

Elective Course (4)

1. (MEC4212) Supply Chain Management

Types of supply chains and associated activities - Factors that influence the
design of supply chains — Stakeholders and their roles in logistics and supply
chains.

(4) s ) ha
Y JaaSlw 3 13) (4212054).1
A ) sal 5 Gatiaall - 1Y) Judlas asaai e 3 5i5all Jal gadl — Liladil 5 dlaey) Judlu ¢ g
Al Judl
2. (MEC4213) Design of Experiments
Introduction to the design of experiments - Statistics review - Simple
comparative experiments - One way Analysis of Variance - Sample sizing -
Model adequacy checking - Factorial designs - Fractional factorial designs

) asanat (4213(54).2
Gl Jalas - Aagad) 46l Cjlat - Aiban V) bl daal je - Claill apenal A dadie
Clagaaill - ol sall 32220 Claganaill - 23 gail) S L) - Lgel) ana 3aad - 2l gl Jalall
A el
3. (4214) Selected Topics
3 lida dile g 90 (4214) .3
(MECA4215) Project

£33 (4215054)
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SCIENTIFIC SYLLABUS OF THIRD YEAR COURSES
MECATRONIC ENGINEERING PROGRAM

AANED 48 80 ) hal el (g ginal
byl g ilSal) dwaid el

(POW3301) Power Electronics

Elements of power electronics - Characteristics of power electronics devices -
Overview of switching devices — Review of Fourier series - Concepts of
converters - Power filters - AC/DC converters — Diode capacitor circuits and
rectifiers - Switching regulators - Inverters - Introduction to resonance in
converters — Concepts of magnetic for power electronics - Power
semiconductors in converters - Interfacing with power semiconductors.

s Cilad g A< (3301.45)
— Jasaill s heal e dale 501 — (g 58l il 5 il Tl (ailad - (558l i 5 SN jualic
alia — Y gl 8 oy 0 dadia — uS)gadl — o gl aliie — Vel 5 (S 3 gylall il g
i g oladl ae JolEil) — Y sl 8 (5 58l CDla g oladl — (5 8l il g S 8 ddalizal)
sl
(ELC3302) Digital Logic Circuits
Number systems - Arithmetic operations in various systems - Decoding systems
- Logic Gates, Boolean algebra and Logic expressions simplification -
Combinational systems — Counters - Shift registers - Sequential systems -
Memory - Programmable logic devices - Registers transfer logic & micro
operation - Logic families.

8l (ghaiall il 3 (3302 <l
sl all - dghiall i) ) — i) aday - Aabiaa) alail) b dpleall Cllead) - 22l ok
381 — el adaid) — A 3V o — lalaal) — 4l adaill — dalaiall ol yppedll Japasi

Lhidl Jilse - g ySudl cllae g E3lal) Ja5 glata - s pull ALEN pealiall — el 6l

(POW3303) Electromechanical Devices

Introduction to electromechanical system dynamics - Energy conversion and
electromechanical analogies - reference frame theory — operation analysis and
modeling of: direct current motors - induction motor (2-phase and 3-phase)
synchronous machines - reluctance motors and stepper motors — Principles of
relays and solenoid valves.

ASilSia g 4S8 Clana (3303 45)
DY) Al — ASlSa 5 e il 5 Bl Jygat — ASlSan s e Aadail) 1Sl dasia
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(MEC3304) Modeling and Simulation of Dynamic Systems

Modeling and simulation principles - Dynamic systems representation: state-
space equations, Bond graph- Basic component models: Transducers,
Amplifiers, and Instruments — Mechanical Systems with Nonlinear Geometry —
Distributed parameter systems — Magnetic circuits and devices — Thermo fluid
systems — Nonlinear system simulation — Modeling and Analysis: mechanical,
electrical, fluidic — mechanical transformers — Frequency Response - Computer
simulation applications

ASpalial) alail) 5lSlaa g dadai (3304 0S4)
— Aoy ) Al ol Al eliad CWalee A4Sl adatl) Ji - 3lSlaldl 5 Aadadll (salae
- Aphal) Al il Al Akl 13 jeall el HSall Vo) Al Gl Sl 2l
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Llaily) — AKKall Y gl ALl el GAKiKaall sAadaity) Julat g dada — dudadl) e

calall Bl ey Jdgaa il

Elective Course (1)
1. (MEC3305) Mechanical Design
Design of Mechanical Elements: Gears (spur helical, bevel and worm gears).
Clutches, Brakes, Couplings, Flywheels. Design of Flexible Mechanical
Elements (Belts, Chains, Flexible shafts) - Mechanical springs - Power
transmission — Bearings —Applications of computer aided design.

(1) 88 )8

Sl araal (3305 (S9).1

Sl gl ) e(qaa535 Ak s e ¢ g la ¢ Ao ug ) Gy SIS aliall ppena
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2. (MEC3306) Mechanical Mechanisms

Kinematics fundamentals: motion geometry, kinematic topology of mechanisms
- Linkage mechanisms and planar robots: position, displacement, velocity, and
acceleration, Cam-follower mechanisms: design and analysis, Kinematics of
gear trains - Dynamics fundamentals: force analysis of mechanisms,
Applications to engine balancing machines, Applications of computer aided
analysis of mechanisms.

4ailaa <l (3306 (54).2

A0 ghall Gl yllg Jay i bl - LU AS jall La gl (A8 Al dniaAS Al bl
E\SJ;“ Vals: NG AN c_ﬂ:m g_w\:\“ d,-.‘uje,-.’-‘“-\éj- &)L»ﬂ\} ‘E\p}d\} ‘AAU:}]\) ce'a}d\ :X.u\).l

[49]



Ol sla daala
a9 1S Ay O sty duwigl) 408

il - & jadl) o VT e il - U 5 Al Jalas A8 jal) WSaainn = g sl Aol

3. (3307) Selected Topics
5 lida e 94294(3307).3

(MEC3308) Pneumatic and Hydraulic Control

Introduction to pneumatic and hydraulic systems - Pneumatic control systems:
principles and applications - Structure and signal flow diagram - Pneumatic
control circuits: Flow amplification, memory & delay functions - Logic
functions - Control of single and double-acting cylinders - Components of
hydraulic control systems - Hydraulic control circuits — Applications — Principle
of fault diagnosis and maintenance of pneumatic and hydraulic systems.

‘ ; (IR 9 (Ala g a2l (3308 (Sa)
Ladail s 58 - ligadail) 5 4l agalial) 1 ile gail) Sl akai 440 jasel) 5 dile guill alaill dania
3 SNl (il 8l i 1 Sla sl aSaill il g0 -5 HLEY) () e Jadadia 5 S 1 e gl a8l
aSail) adas s S - Ll da 00 e g Apalal ) shal o aSail) - dgalaiall J)sad) - sl
alaill Aba s Jidae W) Gand i bl — bl - Jg pasel) pSaill adas 350 50 - 5 el
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(CSE3309) Real Time Systems

Introduction to real time systems — Synchronous programming — Time and
simulating systems — asynchronous signals processing — Structuring information
in real time — Multiple and not linking processes — Operating screens — Time
scheduling of events - Real time system'’s applications

dlalsial) Bidal) oya 3l aliS (3309uls)
et LY Aadlae — sl Aadail g e 3l - Akl el Asa ull - sl e ) Aadas dadia
— Jaefl) lils — Adasipal) ye 5 saseiall Cilleal) - aal) a3l 8 bl A — daal Jial)

(il (e 3 akas ikt — Cilaa DU A 1) AL saal)

(ELC3310) Microprocessors and Microcontrollers

Introduction: The architecture of microprocessor and microcontroller -
Instruction Sets - Memory Interface — Basic 1/O Interface — Interrupts and its
applications — Buses Buffering and Latching — Microcontrollers - The interface
with input units, e.g. sensors - The interface with output units, e.g. motors -
Applications of microcontrollers.

4411 clasatial) g ciladlaall (3310 Al

— Ll 58I et - Aaladl ae ) il s Ciledatll — AaEN) CUleatiall s Clallaadl Ay tiadie
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(MEC3311) Mechanical Vibrations

Vibrations concepts - Harmonic and periodic motions - Equivalent systems -
Free vibrations of single degree of freedom systems - Damping - Forced
vibrations with applications — Transmissibility - Two and multi degree of
freedom systems — Vibration measurements -Vibration isolation.

ASilsie <l 31 ) (3311 ()
da o akas 3 el ol ) iaY) — LSl akull - 4y ) gall g 480 gl A jall -l ) Y1 anlia
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Elective Course (2)

1. (POW3312) New and Renewable Energy Systems

Energy resources - Conventional resource - New and renewable resources -The
solar radiation: the sun, the solar radiation geometry measurement, methods of
predicting solar radiation on horizontal and tilted surfaces —Solar thermal
electric power generation and by photovoltaic cells - wind energy conversion,
ocean thermal gradient, ocean wave power, biomass.

() s e
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2. (POW3313) Intelligent Control Systems

Introduction to artificial intelligence: expert systems, neural networks, fuzzy
logic — expert control systems — system modeling and control using neural
networks — fuzzy control systems — design of control systems based on
intelligent algorithms — applications.

A8 asatl) alii (3313 45).2
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3. (3314) Selected Topics
5 lida Cile a9« (3314).3
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SCIENTIFIC SYLLABUS OFFOURTH YEAR COURSES
MECATRONIC ENGINEERING PROGRAM
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(MEC4301) Robot Analysis and Control

Introduction to robotics — Kinematic modeling: Spatial representations and
transformations - homogeneous transformations - Forward and inverse
kinematics; Jacobean for velocities and static analysis — Introduction to robot
dynamics and control.

il g3 9, (A asaill g Julail) (4301 (1Sa)
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(MEC4302) Condition Monitoring of Machines

Principles of condition monitoring- Condition monitoring techniques: vibration
analysis, Oil analysis, Infrared thermography- Monitoring instrumentation-
Machine vibration — Vibration signal processing: time waveform, Fourier
analysis, spectrum, envelop- Typical bearing faults: frequencies, stages, ..- Fault
diagnosis- Applications: Gears, ball bearing, sensors.

islal) Alla 480 5 (4302 (Se)
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(MEC4303) Motion Control and Servo Systems

Principles of motion control: architecture, characteristics and benefits - Types of
servo systems: hydraulics, electrical — Mathematical modeling — Servo sizing -
Servo control techniques - Troubleshooting techniques for servo systems —
Digital control principles and its application in servo systems.
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(MEC4304) Mechatronics System Design (1)

Introduction: definition, structure, factors influencing mechatronic systems —
Conceptual design — component selection - Design of mechanical drive systems:
Ball screw, Linear Motion guides — Electrical drives: inertia, velocity and
acceleration effects - Interfacing sensors - Implementation of control algorithms
— Project presentation.

(1) Ay il ali aranai (4304 (S9)

- Sl Hlial = aaldil) aveaill — 5 5iall el sall (JSaed) ey il ;i 5 Sl adaill i
ol A Sl S el — ddadll A jall Yo U gl ASiSaall YY)l aveal
Gl — WSl eyl 2 - Lelaa iy clubiall — sl e ) (A el
& s 8al) sl

Elective Course (3)

1. (MEC4305) Automotive Mechatronics

Sensors and signal conditioning — Information displaying systems — Electronic
Injection systems — Automatic gear box — Anti-lock braking system - Self
guided system — Road barriers detecting systems — Air conditioning control
systems.

(3) A )R

il lead) ilad g ilSaa (4305 S9). 1

Juas¥) ol — claglaadl e s Juasill alai — Ll & i LaY) digds cilulual)
salad) Jalall alai - Solegi V) el Badia — g SV ciall alai o i I
bl (i€ 8 oSt Lalai — (3 ykall (331 ge GLES) alai — 51 age i) AUas — (3 300

2. (MEC4306) Computer Numerical Control Machines (CNC)

Machining principles - Conventional machine tools- Cutting parameters- CNC
machines: components, control unit, measuring devices- CNC programming:
milling programming fundamentals, preparatory and miscellaneous functions,
compensation and Offset -CNC Turning programming - CAM.

8 asail) il (4306 (S4).2

- Jsaiil) Cillead adadll Jal se cpdadl) cillae — Laglail) Gl clasle - Galaal) Jsais iyl
daayn — ol 3 3ea) caSal) Baa g clilaa) dadail 5 ) glacall ol Sl 1 a1 aSatll LS
Sl Ay - Aal W1 (e sl e giidl cailla o)) g A juaadll caila gl el il
il 8 eyl il - ddal Al

3. (4307) Selected Topics
5 LA Cile g 54 (4307).3

(CSE4308) Embedded Systems
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Introduction to embedded systems - Hardware description language HDL.:
entities and architecture - Coding - VHDL design example - Field
Programmable Gate Arrays (FPGAS): architecture, configurable logic blocks,
routing, memory, lookup tables and I/O blocks - FPGA Design Flow - Busses
and peripherals -Design of embedded system using FPGA.

daaall pB1 (430804
avaaill e — il — Al il HDL  sbiall Chiay Al — Aaend) alaill davie
o sl ¢ Q) A8 Al Al i) eal) s Aa yaall ) 5all 4 sime — VHDL plaainly
- Llia Zaaual) ) gl A ginal aparaill Judoii — z Jall 5 Jadl) Q8 andill Jglaa 3 SIA)

FPGA #1233l made aldai anana’ — dodaaall Cilas 6l 5 caylEL

(MEC4309) Mechatronics System Design (2)

Each group of students chooses a project which represents a mechatronics
system. The course covers the following topics through direct lectures and self-
learning: Project planning & management — Mechatronics systems: selection of
sensors & actuators, control units, DAQ and signal conditioning — Simulation of
Mechatronics systems - Final report: presentation, simulation and the
developed model.

(2) 49 A8 plaS aranal (430909)
O Al e g gall [l Jlihy | g 5ilSe Al Jiag Lo g e M) (e de ganae JS AT
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falail 3Slae - DAQ il LEY) gy bl J8 Claa s oSl Claay cindiall ccilabual)
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(MEC4310) Automation and Programmable Logic Controller
Concept of automation: production types, automation types, levels - architecture
of industrial automation — Elements of automation system: handling, feeding,
conveyor - Programmable Logic Controllers PLC: CPU processor, input/output
units, memory — Timer and counters - PLC operations — Basics of PLC
programming — Sequential control — Industrial applications of PLC — Basics of
DCS.
‘ ‘ o el (i) asaial) g d2a¥) (4310054)
- LY e — LY Ladail g i - Leliall dia) dalail 4 - Leliall 43050 Aot
- geonall il Saiall — ABUH sl el Al ;e si ) miall alai gualic
— 5 SN zl AY / JAY) Claa s S e dallaa Bas g o pll QoA HSal) dadail il Ka
— el aSall - da ) cllad — el ihiall aSatiall Jedi - lalaadl g il sl
DCS & )sall aSaill alail dadia — g yrall ilaiall aSaiall deliall ciliylal)

(MECA4311) Digital Control Systems
Introduction: definition, advantages of discrete time and sampled data - Digital
control systems - Signal conversion and processing: sampled & hold devices,
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A/D and D/A conversion- Z-transform- State space, - Stability - Time and
frequency domain analysis - Design of digital control systems - Computer
applications in digital control systems.

(M pSal) kil (4311 054)
el oSl ki - bl e e sacinaly Lia ) Aladiall aSadll alai ccalally JSaill dasic
Lad ) ) ALl ey dagas el s Gantl) 3 el il LY Aalas Jisad clilae -
2 1l Jlae (A5 el Jlae A aSaill alas Jla - ) @) - Alall ¢ 8 - Z Sl sasi - J

(ol aSatl) a8 bl aladid ladat - Aol )l a8l alad aeial -

Elective Course(4)

1. (ELC4312) Signal Processing

Introduction to discrete and continuous signals - Theory for linear systems -
Analog system processing - Discrete signals and systems - Digital systems:
DFT, FFT- Signal analysis: time and frequency domains - Application in
mechatronics.

(4 s A

<l LAY dadlaa (4312 &ll).1
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il 5 el duia 8 cliphas - o il GUaill et 30 (SUaill b o3 laY) s

2. (MEC4313) Sustainable Manufacturing Systems

Introduction on sustainable development issues in the manufacturing systems -
Globalization and international issues - Contemporary issues - Innovative
products design - Design the manufacturing processes - Reconfiguration of
manufacturing systems - Competitive manufacturing strategies - Performance
measurements and industrial organization management plus social issues and
environmental issues - Assessments of sustainability/sustainable development
index with each issue, pillar and the whole system.

dalival) paiuatl) alii (4313 (Sa).2
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3. (4314) Selected Topics
5 LA Cile g 5 (4314).3

(MECA4315) Project
g 9dall (4315054
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