Academic Plan for the Degree of Bachelor of Science in Mechanical Engineering

(The program is preceded by a 2-level preparatory year)

Level 3 Level 4
. 5 Requisite . . Requisite
Course Code Course Title Credit Hours — — Course Code Course Title Credit Hours — —
Prerequisite |Corequisite Prerequisite |Corequisite
1C 101 Introduction to Islamic Culture 2 ARAB 101 Language Skills 2
MATH 105 Differential Calculus 3 MATH 106 Integral Calculus 3
CHEM 101 General Chemistry (1) 4 MATH 107 Vectors & Matrices 3
PHYS 103 General Physics (1) 4 PHYS 104 General Physics (2) 4
GE 211 Computer Programming 3 GE 107 Engineering Drawing and Design 3
GE 106 Introduction to Engineering 2 ENGL 106 English composition 3
Total 18 Total 18
Level 5 Level 6
. . R . N Requisite
Course Code Course Title Credit Hours — — Course Code Course Title Credit Hours — —
Prerequisite |Corequisite Prerequisite |[Corequisite
1C 102 Islam and Society 2 1C 103 The Islamic Economic System 2
MATH 203 Calculus for Engineering Students 3 $:¥: igg MATH 204  [Differential Equations 3 MATH 203
CE201 Statics 3 $:¥: igg ME202 Dynamics 3 CE201
ENGL107 Technical writing 3 ME383 Fluid mechanics 3 ME371
ME254 Materials Engineering 3 gl:{[;l\s/l 11(()) 41 ME311 Manufacturing processes 3 ME254 ME352
ME371 Thermodynamics (1) 3 PHYS 104 ME352 Mechanics of materials 3 CE201
Total 17 Total 17
Level 7 Level 8
. . Requisite . . Requisite
Course Code Course Title Credit Hours — — Course Code Course Title Credit Hours — —
Prerequisite |Corequisite Prerequisite |Corequisite
ARAB 103 Expository Writing 2 1C104 Fund Is of islamic political systen| 2
MATH 254 Numerical Methods 3 MATH 107 EE308 Electrical Circuits and machines 3 PHYS 104
ME201 Geometric modelling 2 GE106 STAT324 Engineering probability ans statistics 3
ME304 Mechanical Eng. Design (1) 3 ME352 ME322 Mechanical Engineering Lab (1) 2 Mgz;?
ME321 Mechanical measuremnets 2 ME383 ME364 System Dynamics and Control 3 ME202
ME363 Mechanics of machinery 3 ME202 ME375 Heat transfer 3 ME383
ME374 Thermodynamics (2) 2 ME371
Total 17 Total 16
Level 9 Level 10
Course Code Course Title Credit Hours — — Course Code Course Title Credit Hours — —
Prerequisite |Corequisite Prerequisite |Corequisite
GE404 M: of Engineering Projects 2 GE403 Engineering Economy 2
GE490 Ethics and Professional Practice 2 ME497 Senior Design Project-1
ME999 Cooperative summer training 0 ME xxx Specilaized elective courses 12
ME496 Senior Design Project-1 2
ME xxx Specilaized elective courses 11
Total 17 Total 16
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Engineering Courses from Other Departments

Code & No: | CE 201 201 s [ 03,01 9 30l
Course: Statics BabeadI| 1yl el
Credits : 3(3,1,0) Olelud!
Prerequisite: |MATH 106 and MATH 107 107 p& - 1062y 1@l ke

Force systems; vector analysis, moments and couples in 2D and 3D. Equilibrium of force
systems. Analysis of structures; plane trusses and frames. Distributed force system; centroids
and composite bodies. Area moments of inertia. Analysis of beams. Friction.
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Code & No:  [EE 308 308 S [:03,1 9 0!
Course: Electrical Circuits and Machines Y9 duw SN Ilgudl[ 2y pEedl eel
Credits : 3(2,1,2) olelud!
Prerequisite: [PHYS 104 104 38| 1@ cdlaie

Electrical circuits: basic definitions, types of elements, ohm’s law, resistive networks,
Kirchhoff’s laws, dc circuit theories, AC basic principle, analysis of AC circuit : time domain and
phasor domain. Basics of magnetic circuit, Transformers single phase transformers — emf
equation — losses — efficiency and regulation, three-phase transformer, principle of operation
of induction motor and it’s characteristics. Principle and characteristics of DC machines.
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Core Courses

Code & No:  |ME 201 201 loa |08l 9 30yl
Course: Geometric Modeling in Engineering duodigll § JBGYl dxda| 1y sl el
Credits : 2(1,0, 3) el
Prerequisite: |GE 104 104 pan| :@lw s

Principles and techniques of 3D surface and solid modeling; Feature-based and constraint-
based modeling systems; Data transfer between systems; Relationship of geometric modeling
to manufacturing; Analysis and rapid prototyping; Development of 2D drawing from the solid
model database: Design annotation including mechanical fastener specification, geometric
Dimensioning and tolerance. Lab: Creating cone using CADjs, translation of geometry, Boolean
operations, modeling of surfaces, modeling of solid geometry.
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Code & No:  |ME 202 202 oa |08yl 9 30yl
Course: Dynamics SOV ERV]] I SY-PN oW
Credits : 3(3,1,0) el
Prerequisite: |GE 201 201 e (@l cdlaie




Kinematics of a particle: curvilinear motion and relative motion; Kinematics of a rigid body in
plane motion: relative velocity relative acceleration, and rotating axes; Kinetics of particles:
Newton’s 2nd law, work and energy, impulse and momentum, and impact; Kinetics of a rigid
body in plane motion: translation, fixed axis rotation, general motion, work and energy, and
impulse and momentum.
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Code & No:  [ME 254 254¢ken 0901 9 3o ]l
Course: Materials Engineering duwdigl dlgall| 1) a0l el
Credits : 3(2,1,2) Olelud!
Prerequisite: [CHEM 101 and PHYS 104 10418 - 101 05| 1@2lw llaio

Introduction to materials engineering; Atomic bonding; Structure and characteristics of metals;
polymers and ceramics; Imperfections; Diffusion; Mechanical properties of metals, polymers,
ceramics; Equilibrium-phase diagrams; Microstructures of alloys; Heat treatment of plain-

carbon steels, cast irons and precipitation hardening.

Lab: Melting of Al alloys — preparing metallic specimens for microstructure examination —
Microstructure investigation by optical microscope — Heat treatment processes — Hardness

measurements.

Olgal Oliouie ¢ ©Ldsly Olpad gl ¢ ORI (asbasy S5 ¢ (A dal Ul olgall dwdin (3 dadio
Olyad sally i1l LSSl aslasd) € LA ¢ Colgadly wgendl ¢ @ibund) &ygamall &l € 5)shall
o alatl] €yl dpd € (350,SU) Cliall &)yl doredlaa) € Ll

Code & No:  [ME 304 304 los |08l 9 30yl
Course: Mechanical Engineering Design (1) |1 ( oSulSull ouuigd! peail] 1 y8ed! el
Credits : 3(3,1,0) el
Prerequisite: |ME 352 352¢ken| @l Cllaie

Introduction to design: design process, problem formulation, engineering model, factors of

safety and codes, overall design considerations; Stresses: stress concentration factors, residual
stresses; Deflection and Stiffness; Stability and Buckling; Theories of failure: failure under static
loading, fatigue loading; fracture mechanics.
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Code & No:  |ME 311 311cken|:0801 9 3oyl
Course: Manufacturing Processes aaialll bl 2y p8edl el
Credits : 3(2,1,2) leld!
Prerequisite: |ME 254, 254¢ken| @lw Cdlais




Manufacturing: introduction, design for manufacture and assembly, basic manufacturing
processes, roles of engineers in manufacturing, Metal Casting Processes and Equipment:,
Solidification of metals, Expandable mould casting processes, Multiple-use-mould casting,
melting and pouring, Metal forming processes: Bulk forming processes, Sheet forming
processes, Machining processes: Conventional machining processes: Turning, Drilling, Milling,
Grinding; Joining and assembly processes: Fusion welding processes, Solid state welding,
adhesive bonding and mechanical fastening.

Lab: Casting process — Welding process — Turning on lath machine — Milling machine — Cutting
- Sheet metal working — Melting of Al alloy — Grinding
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Code & No:  |ME 321 321c¢ken 0801 9 3ol
Course: Mechanical Measurements LSl s laball] 2y pdall el
Credits : 2(1,1, 2) lelud!
Prerequisite: 1@l Cdlaie

Introduction to mechanical measurements, Measuring concepts, transducers, principal of
working of voltmeter, Ammeter, linear variable differential transformer (LVDT), Encoders,

pressure gauges, thermocouples, etc. Uncertainty analysis; Instrumentation specifications;
Analog and digital signal analysis including Lab View tutorials; Data collection and analysis;

Applications on measurements, measurement of temperature, pressure, velocity, acceleration,
radiation, flow.

Lab: Flow measurement by rotameter, Temperature measurement by thermocouple, Flow
measurement by venture meter, Flow measurement by Pitot tube, methods of gauge pressure,
Ammeter and Voltmeter.
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Code & No:  |ME 322 322¢ken 0801 9 3oyl
Course: Mechanical Engineering Lab 1 (1 (Sl Lonigl] Jars]| 1y yell ol
Credits : 2(1,0,2) olelud!
Prerequisite: (@l Cllaie

The design, execution, and evaluation of physical experiments in the area of fluid mechanics,
heat transfer and refrigeration and air conditioning. Emphasis on application of classroom
theory to experimental engineering and on interpretation and presentation of results.
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Code & No: ME 352 352¢ken |09 9 3o ]l
Course: Mechanics of Materials Al KulSua| 2y sdedl el
Credits : 3(3,1,0) lelud!




Prerequisite: |GE 201 201 a0 | f@lw dais

Study of the mechanical behavior of solid bodies (Rods, shafts, beams, etc.) under various
types of loading. Mechanical and thermal stresses and strains; Stress-strain relations; Axial
deformation; Shear and bending moments in beams; Stresses in beams; Torsion of shafts, thin
walled vessels; Combined loadings; Analysis of plane stress and plane strain; Stress and strain
transformation.
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Code & No:  |ME 363 363c¢ken [ 10901 9 3ol
Course: Mechanics of Machinery WY Kl el el
Credits : 3(3,1,0) el
Prerequisite: |GE 202 202p2n| @l Cllatie

Topological characteristics of planar mechanisms; Degree-of-freedom; Position, velocity and

acceleration analysis of linkages: graphical and analytical methods; Static and dynamic force
analysis of machinery: graphical and analytical methods; Flywheels; Cam mechanisms; Law of
gearing; Simple and planetary gear trains; Term project.
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Code & No:  |ME 364 364c¢kan [ 1091 9 jayll
Course: System Dynamics and Control aSailly olashail | Saaling] 28001 euel
Credits : 3(3,1,0) olelud!
Prerequisite: [GE 202 20202 | @l Cllate

Modeling of physical systems: mechanical, electrical, hydraulic, pneumatic, and thermal
systems; Laplace Transformation; Transfer Functions and Block diagrams; Basic concepts of
automatic control; Dynamic system response (time and frequency domains), and stability.
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Code & No:  |ME 371 371c¢ken 0801 9 3ayll
Course: Thermodynamics 1 1 a,ha Kualuall| o) sdell eul
Credits : 3(3,1,0) el
Prerequisite: [PHYS 104 104 38| 1@ cdlaie

Basics concepts; Energy transfer; First law of thermodynamics; Second law of
thermodynamics; Entropy; Carnot and reversed Carnot cycles; Rankine cycle; Vapor

compression refrigeration cycle, properties of steam.
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Code & No:  [ME 374 374¢ken 081 9 3o ]l
Course: Thermodynamics 2 24, Kulualll 2y pdell el
Credits : 2(2,1,0) olelud!
Prerequisite: |ME 371 371k | 1@l Cllaie

Availability; Ideal gas mixtures; Gas-vapor mixtures; Reciprocating gas compressors;
Combustion; Gas power cycles.
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Code & No: ME 375 375¢ken |09 9 3o ]l
Course: Heat Transfer sl JEsl el el
Credits : 3(3,1,0) olelud!
Prerequisite: |ME 383 383chken| @l Cllaie

Steady and unsteady one and two-dimensional heat conduction; Numerical analysis of steady
and unsteady conduction; Free and forced convection for external and internal flows; Heat
exchangers; Properties and processes of radiation, radiation exchange between surfaces, Mass

Transfer.
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Code & No:  |ME 383 383cken |08l 9 3oyl
Course: Fluid Mechanics Sl KolKo| 2y yaedl el
Credits : 3(3,1,0) leld!
Prerequisite: [ME 371 371k | @l Cdlaie

Dimensions and units; Fundamental concepts in fluids; Fluid statics; Control volume;
Conservation of mass and momentum equations; Differential form of equations; Stream
function and velocity potential; Euler's equations; Bernoulli's equation; Dimensional analysis
and model studies; Internal incompressible viscous flow; External viscous flow, Boundary layer

analysis.
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Energy and Thermal Power Engineering Specialty Courses

Code & No:  |ME 323 323¢ken 0801 9 3oyl
Course: Mechanical Thermal Power Lab Sl gl @) 2y yiedl el
Credits : 2(1,0, 2) el

Prerequisite:

(@l Cllaie




The design, execution, and evaluation of physical experiments in the area of thermodynamic
systems, fluid mechanics, thermal power cycles and renewable energy. Emphasis on
application of classroom theory to experimental engineering and on interpretation and
presentation of results
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Code & No:  |ME 444 444an |03, 9 30yl
Course: Air Conditioning ol ol Saashf 1y ydedl el
Credits : 3(3,0,0) Oleld!
Prerequisite: (@l Cllaie

Air conditioning systems; psychrometric process; Basic air conditioning processes; Indoor air
guality; Heat transmission in buildings; Load calculations; Pipes and ducts design; Air
distribution; Equipment selection; HVAC control

¢ clogdl dus g ¢ Aol elggll CanSS ildos ¢ Lggilly slogll iy aseud e liuda ¢ clgg)l CanSS dalail
Sl ¢ slggll aoigiy Wlgidlly ool aenal ¢ Jloodl Wbl ¢ queidl glaiil ¢ Gladl (§ 8yl Jlas]
CanSillg gl (§ @Sl ¢ oldanll

Code & No:  [ME 476 476ken |03l 9 30yl
Course: Solar Energy Lvadd) Blall| 1) ydell ol
Credits : 3(3,0,0) Oleld!
Prerequisite: (@l Cllaie

Introduction: Solar radiation; Solar collectors: Flat plate, Concentrating parabolic, Photovoltaic;
Thermal analysis and performance of solar collectors; Solar energy applications: Water
heating, Desalination, Refrigeration, solar drying

lg}l.éd\ ¢ @SA &la.a.a M\ <old Q‘)S)AJ‘ ¢ an\ C\}’)" ¢ W‘ _la_'é\}U\ ¢ M‘ &l&ﬁu}" ¢ dodde
J:JJ}:Jb dd=il ¢ el el ¢ dwnciid! ]V C)w ¢ E\M\ Ja_9|3¢u Lﬁ)b}d‘ ;\.)3“3 ,J:g.l.zﬁ‘ ¢ W\

Code & No: ME 487 487kea |08yl 9 30yl
Course: Air Pollution Control £l ogd) Siglia asadldl| 1,8l el
Credits : 3(3,0,0) olelud!
Prerequisite: 1@ ke

Fundamental chemical and physical principles of generation and control of air pollutants,
Fluid-Particulate Dynamics, Applications to pollution control equipment: Gravity Settlers;
Centrifugal Separators; Fabric Filters; Pollutant and particle formation during combustion; Gas
adsorption and absorption fundamentals and tower/column design, Pollution control
strategies
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Production and Manufacturing Processes Specialty Courses

Code & No:  |ME 305 305¢ken [ 10801 9 3oyl




Sl avaadldl .
Course: Mechanical Engineering Design (2) A 1) yedl ol
Credits : 3(2,1,2) el
Prerequisite: |ME 304 1@ ke

Design of Mechanical Elements: Screws and Fasteners; Joining Components and Methods;
springs; Gears: Spur, Helical; Shafts, Brakes and Clutches, Flexible elements; Rolling Element
Bearings; Journal Bearings.
Lab: Journal Bearing Lubrication Experiment, Static & Dynamic Balancing Experiment,
Determination of natural frequency, logarithmic decrement, damping ratio, Determination of
critical speed of a rotating shaft, Determination of Pressure distribution in Journal bearing,
Determination of Principal Stresses and strains in a member subjected to combined loading,
Experiments on Gyroscope (Demonstration only).
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Code & No:  |ME 324 324¢ken 081 9 3oyl
Course: Production and Manufacturing Lab asailly ZUSY! Jome| 2y piedl sl
Credits : 2(1,0,2) Olelud!
Prerequisite: 1@ ke

The design, execution, and evaluation of mechanical experiments in the area of explaining

Sand Casting process, different welding techniques (Fusion — solid state), Conventional metal
removal processes (Turning — Milling — Grinding, ...), Bulk and sheet metal forming operations,
CNC milling and Turning, Preparation of metallic specimens for microstructure examination,
Mechanical Tests for metals (Tension — Torsion — Hardness — Impact — Fatigue etc.), Emphasis
on application of classroom theory to experimental engineering and on interpretation and
presentation of results.

Code & No:  |ME 462 462kan [ 1031 9 30yl
Course: Mechanical Vibrations ALSE8ge)l Wl 1) paell el
Credits : 3(3,0,0) Olelud!
Prerequisite: [ME 364 1@ ke

Single degree of freedom systems: undamped and damped free vibrations and forced
vibrations, multi-degree of freedom systems, vibration absorbers and isolators, basics of
rotating machinery fault diagnosis.
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Code & No:  [ME 467 467 en |08, 9 30yl
Course: Introduction to Robotics Oligall (o8 doala| 1y ydell el
Credits : 3(3,0,0) el
Prerequisite: |ME 363 (@l Cllaie




Definitions, popular robots, history of technology, and future robots. Planar and spatial rigid
body motion. Robot configurations, links, joints, geometry, and coordinates. Forward
kinematics and inverse kinematics of planar, 3-R wrist, and 3D robots. Robot Jacobian,
trajectory planning, statics and gripping, and dynamics and control.
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ELECTIVE COURSES
Code & No:  |ME 403 403hon [ 1031 9 30yl
Course: Finite Element Method dagaall yoliall Ay ,b| ) dell el
Credits : 3(2,0,2) :oleldl
Prerequisite: (@ Cllaie

Finite element solutions to one- and two-dimensional mechanical engineering problems in
solid mechanics, heat transfer, and vibrations; Galerkin's and variational finite element
models; Commercial finite element analysis software ANSYS.
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Code & No:  |ME 404 404kan [ 1031 9 30yl
Course: Computer-Aided Design Seuladl Sus levas araaill 1y yiedl el
Credits : 3(3,0,0) el
Prerequisite: |ME 304 1@ ke

Introduction to the use of the digital computer as a tool in engineering design and analysis of
mechanical components and systems. Simulation of static, kinematic and dynamic behavior.
Optimal synthesis. Computer generation of geometric models, calculation of design
parameters, trade-off diagrams, and finite-element modeling and analysis. Structural
component design using industry-standard software. Term projects
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Code & No:  |ME 405 405ken [ 1031 9 30,1
Course: Conceptual Design H.M:\J.I Laculedy | H‘um| 1y yiedl ol
Credits : 3(3,0,0) el
Prerequisite: 1@ ke

Systematic approach to design problems, morphology of design, feasibility study, preliminary
design phase, detailed design phase, generation of ideas, evaluation of design concepts, use of
computer techniques, designing for production, designing for ease of maintenance, assembly
and detail drawings, reverse engineering. Term design projects
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Code & No:  |ME 406 406ken [ 1081 9 30yl
Course: Design optimization JaaYi ptaaill 1) y8edl ol
Credits : 3(3,0,0) olelud!
Prerequisite: |ME 304, and ME 375 1@ ke

Optimum design problem formulation to Mechanical Engineering systems. Optimum design
concept. Linear programming. Numerical methods for unconstrained and constrained
optimum design, Lagrange method
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Code & No:  |ME 407 407hon [ 1031 9 30,1
Technology-Based . ;
Course: o8l el : | ol
Entrepreneurship = ) il el
Credits : 3(3,0,0) el
Prerequisite: 1@ ke

Concentrates on hands-on aspects of innovation and entrepreneurial enterprise development.
Examines relationships between innovation, iterative prototyping, and marketing testing.
Students identify market opportunities, create new technology-based products and services to
satisfy customer needs, and construct and test prototypes.
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Code & No:  |ME 408 408kea [ 1081 9 3yl
Course: Friction, Wear and Lubrication S yillg JSUI dIsiayl| i dedl
Credits : 3(3,0,0) el
Prerequisite: 1@l Cdlaie

Study of principles of friction and wear behavior of materials and of those material properties
that affect such behavior. Principles of lubrication. Applications to design of surfaces for wear
resistance
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Code & No:  |ME 409 409ken [ 1081 9 30yl
Course: Materials Selection in Design paawaill o8 ol gl HLdAS]  1),Re)l el
Credits : 3(3,0,0) Oleld!
Prerequisite: |ME 304 (@l Cllaie
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Classification of all engineering material; Materials properties; Performance indices; Materials
selection charts; Performance indices with geometry factors; Case studies
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Code & No:  |ME 411 411kea |08yl 9 3oyl
Course: Modern Manufacturing Processes Cuaall aaill bl 1) pdedl el
Credits : 3(3,0,0) lelud!
Prerequisite: 1@l Cdlaie

Gear and thread manufacturing; Non-conventional metal cutting; Electro-chemical machining;
Electro discharge machining; Laser beam machining; Electron beam machining; Water jet
machining; Rapid Prototyping; micro system product; micro fabrication processes; Property
enhancing of metals; cleaning and surface treatment; Coating and deposition processes;
Thermal and mechanical coating; Processing of integrated circuit.
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Code & No:  |ME 412 412¢kea |08yl 9 0yl

Course: Metal !:ormmg and Metal Cutting Jardiig Jasaan Jalas RPN
Analysis Ouladl

Credits : 3(3,0,0) olelud!

Prerequisite: 1@l Cdlaie

Introduction: forming processes in industry, classification of forming processes, objectives of
metal forming analysis. Yielding under combined stresses; Basic analytical methods;
determination of flow patterns in metal forming; formability of sheet metals. Theory of metal
cutting: mechanics of metal cutting, shear angle relationships, theory of Ernst and Merchant;
Temperature in metal cutting; Cutting tool geometry; Tool wear and tool life: types of wear,
effects of cutting parameters, cutting fluids; Economics of metal cutting.
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Code & No:  |ME 413 413ken |08l 9 30yl
Course: Manufacturing Systems Eavalill daldaj|l il el
Credits : 3(3,0,0) el
Prerequisite: (@l Cllaie

NC machines, basic principles; Numerical control and industrial robotics; Group technology
and flexible manufacturing systems; Production lines; Machining centers; High speed
machining; Manufacturing engineering: Process planning; Problem solving and continuous
improvement; Concurrent engineering design for manufacturability; Production planning and
control; Quality control.

12




Byl ) ATy Ol yamal| A ¢ s lal) S, 015 ) (S« oD 3Ll dad )l S
sbaly Sliall Jo ¢ 8l Laghas © et At ¢ Al ol e ¢ Juiadl 3She ¢ oY) Doglass
. 5.)3.7_:.]\ ‘b.qa ’ CU.J}” Mj ‘&z:ﬂ ’ c,y\.,alUJ,oLaAJ‘ st..x.g@.]\ M‘ 4)0.2.««.0]‘

Code & No:  |ME 414 414kea |08yl 9 30yl
Course: CNC machines s=ad,ll es;lll oY SPY-IN o
Credits : 3(2,0,2) olelud!
Prerequisite: 1@ ke

Introduction to Computer Numerical Control Machining; Coordinates, Axes, and Motion, CNC
Systems, CNC Controls, Operating a CNC Machine, Program Planning, Level-One Programming,
Level-Two Programming, Setting Up a CNC Machine, Computer-Assisted Machining (CAM)
Programming, Statistical Process Control (SPC), Computer Coordinate Measuring.
Lab: CNC machine axes, CNC operational panel, CNC G-Codes and M-codes, Milling, Turning,

drilling.
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Code & No:  |ME 431 431cken |08l 9 30yl
Course: Aerodynamics L) gl Saolandl| 1y dell el
Credits : 3(3,0,0) Oleld!
Prerequisite: |ME 383 383chken| 1@lw Cllaio

Fundamental principles and equations of inviscid incompressible flow; Conformal
transformations; Flow over airfoils; Thin airfoil theory; Kutta condition; Panel methods; Flow
over finite wings: lifting-line theory; Vortex lattice method.
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Code & No:  |ME 432 432ken |03l 9 30yl
Course: Flight Mechanics Olpladl SuilSs0 (o8 donda| el ol
Credits : 3(3,0,0) olelud!
Prerequisite: [ME 383 383uken| 1@l Cdlaie

Properties of standard atmosphere; Airfoils, wings, and other aerodynamic components; Lift,
drag, and moments; Equations of motion; Airplane performance: Rate of climb, range,
endurance, take off, and landing; Stability and control; Astronautics
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Code & No:  [ME433 433kea |08yl 9 30yl
Course: Introduction to Aero-elasticity dadl ggdl dagHll (o8 doala| el el
Credits : 3(3,0,0) el
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Prerequisite:

ME 383

383¢len

(Sl ulh.m. %

Introduction to aero-elasticity; Static aero-elasticity: twisting of a typical wing section, straight
wing in a wind tunnel, straight wing aircraft, swept wing aircraft; Dynamic aero-elasticity:
Review of vibration problems, Static and dynamic instabilities, Flutter of a typical wing section.
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Code & No:  |ME 443 443lan [ 1031 9 30yl
Course: Principles of Refrigeration il {sabas| 1y yiedl el
Credits : 3(3,0,0) olelud!
Prerequisite: |ME 374 374k | (@l Clhais

Vapor - compression refrigeration systems: standard cycle and its modification, compressors,
condensers, evaporators, expansion devices, system analysis, multi-pressure systems;
Absorption refrigeration systems: Lithium-Bromide system, cycle and improvements,
combined systems; Aqua-Ammonia systems properties of refrigerants.
Lab: refrigeration cycle, T-S diagram, P-V diagram.
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Code & No:  |ME 451 451ckan |03l 9 30,1
Course: Mechanical Behavior of Materials A gall esulsal) dgleadl[ 1) o)l oual
Credits : 3(3,0,0) olelud!
Prerequisite: 1@l Cdlaie

Fundamentals of elastic, viscoelastic and plastic deformation of materials; the elementary
theory of static and dynamic dislocations; fracture, fatigue, creep; strengthening mechanisms
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Code & No:  |ME 452 452¢kan [ 1031 9 30,1
Course: Physical Metallurgy P GVET =W QW] RS RV-PN e
Credits : 3(3,0,0) el
Prerequisite: 1@l Cdlaie

Structure and Phase; Melting and Solidification; Phase diagrams; Heat treatment; Classification
of metals and Alloys: Ferrous and Non-ferrous alloys; Deformation and Annealing Processes;
Corrosion and Corrosion Protection
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Intermediate Mechanics of

Course: =lacy gl |- Kulsas *y sl euwl
Material e Qoo s

Credits : 3(3,0,0) el

Prerequisite: 1@ ke

Review of energy methods, Betti's reciprocal theorem; bending of beams of asymmetrical
cross-section; shear center and torsion of thin-walled sections; membrane stresses in
axisymmetric shells; elastic-plastic bending and torsion; axisymmetric bending of circular
plates; elastic, bending of rectangular and circular plates, including asymmetric problems;
beams on elastic foundations; axisymmetric bending of cylindrical shells; Analysis of torsion:
non-circulation sections.
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Code & No:  [ME 454 454ken |08, 9 30yl
Course: Aircraft Structures 1 y8ed! ouel
Credits : 3(3,0,0) el
Prerequisite: |ME 304 304k | @l Cllaie

Energy methods of structural analysis, bending of thin plates, structural instability, aircraft
structure, airframe loads, bending, shear, and torsion of open and close thin-walled beam.
Stress analysis of aircraft components, matrix methods of structural analysis, mechanical
properties of vehicle materials, strength-weight comparisons of materials. Term Projects
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Code & No:  |ME 455 455ken [ 1081 9 30yl
Course: Automotive Structures GlPAlall Jsbaad| 1) ydell el
Credits : 3(3,0,0) el
Prerequisite: |ME 304 304k | 1@l Cllaie

Energy methods of structural analysis, bending of thin plates, structural instability, automotive
structures, loads, bending, shear, and torsion of open and close thin-walled beam. Stress
analysis of automotive components, mechanical properties of vehicle materials, body
requirement, aluminum body design, plastic scale modeling. Term Projects.

W padll (@3l ¢ JaIl ¢ Wbyall Sba ¢ Sl dylyanl dad ) 711 &8 (Sl Jalos § Bl @b

3l gel) A8l olgsdl ¢ byadl b gSad slgzl Judoss ¢ dalielly dgianll &ylul dad ) (o)) gal)
0 &diad> unlies 3903 ¢ pouieglIl (po el aanal ¢ dyadl S oz Oldlate (obyall (§ Aaatue]!
- dduad poline eI

Code & No:

ME 456

456l

1301 9 30l
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Introduction to Composite

Course: A8yl dlgall dedie| 1) piedl el
Materials el Slge) 2oRell s

Credits : 3(3,0,0) el

Prerequisite: 1@ ke

Stress and strain analysis of continuous fiber composite materials. Orthotropic elasticity,
lamination theory, failure criterion, and design philosophies, as applied to structural polymeric

composites

Obylas ¢ 3B &ykas ¢ Heloeall Badanall &g pell ¢ Abolgiall BUIYI I3 A8 slgall § Jlaaidlg. slgaYl Juloss

Code & No:  |ME 463 463kon [ 1031 9 30yl
Course: Automatic Control @Y asadlif  y,hell el
Credits : 3(3,0,0) olelud!
Prerequisite: [ME 364 364cken | @l Cllaie

Introduction to feedback control systems; Representation of control system components;
Feedback control design and analysis for linear dynamic systems with emphasis on mechanical
engineering applications; transient and frequency response; stability; system performance;
Lead and lag compensations; state-space design techniques; introduction to digital control
systems; Term project.
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Code & No:  |ME 465 465ken [ 1031 9 30yl
Course: Mechatronics oaSag a1y il el
Credits : 3(2,0,2) el
Prerequisite: |ME 364 364cken | 1@l Cllaie

Electromechanical system modeling, control and applications. Design of electronic interfaces
and controllers for mechanical devices. Sensor technology, signal acquisition, filtering, and
conditioning. Microcontroller-based closed-loop control and device communications. Sensor

and actuator selection, installation, and application strategies
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Code & No:  |ME 466 466kan [ 1031 9 30,1
Course: Rotating Machinery Syl9udl &Y 1y yhedl el
Credits : 3(3,0,0) olelud!
Prerequisite: 1@l Cdlaie
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Technigues and analysis issues associated with the dynamics, operation, and maintenance of
rotating machinery with a focus on turbomachinery issues; Vibration analysis, introductory
rotor dynamics, oil and wear particle sampling, gearbox and bearing issues, and industrial case
studies; Monitoring instrumentation in common use throughout the petrochemical and power
generation industries.
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Code & No:  |ME 468 468kon [ 1031 9 30yl

Course: Mechanisms and Linkage Design - | lagll p 1 y8ed! euel
SbtYig

Credits : 3(3,0,0) lelud!

Prerequisite: F gl oo

Introduction and mobility of spatial mechanisms. Analytical position, velocity and acceleration
of planar linkage mechanisms using vector loop equation. Linkage analytical synthesis. Motion
and force analysis of mechanisms using homogeneous transformation and matrix method.
Term Project
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Code & No:  |ME 469 469ken [ 1031 9 30yl
Course: Automotive Engineering Ghs,l a1y pdell el
Credits : 3(3,0,0) Oleld!
Prerequisite: |ME 304 304k | @l Cllaie

Systems approach to automotive design. Automotive structures, suspension systems, steering,
brakes, and driveline. Basic vehicle dynamics in the ride and handling modes. Team-based

design project.

K;ml.u.) .3:9‘_9.“».” _1::.‘5-_9 duob.a.” ¢ 5.)[;:.5.” Oldan ¢ &J}.’:’J‘ CJLA}.‘Q.& ¢ CJU).!.H ‘,Sl:db ¢ ub_).z.” M L?"G‘“’ ng.d
| b s 3 o ¢ Joxiand) dunosg L3S Il (§ sl byl

Code & No: ME 471 471kea |08yl 9 30yl
Course: Power Plants S Glans| 1y ydell el
Credits : 3(3,0,0) lelud!
Prerequisite: |ME 374 374k | 1@l Cllaie

Steam cycles; Reheat and Regenerations; Condensers; Cooling Towers; Steam Turbines and
Turbine Governing; Steam Generators; Simple Gas Turbine Cycles; Combined and Cogeneration
cycles; Power Plant Load Curves, economics of power plants
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Code & No:  |ME 473 473hen |08l 9 30yl
Course: Introduction to Combustion QY o8 doada|  :ydell el
Credits : 3(3,0,0) el
Prerequisite: |ME 374 3748k | 1@l Cllaie

Description of the mechanisms by which fuel and oxidizers are converted into combustion
products. Applications to practical combustion devices such as Otto, Diesel, gas turbine, and
power plant combustion systems. Consideration of combustion generated air pollution and
combustion efficiency, adiabatic flame temperature, combustion model

S S dddes Bl 8342 Wlidal ¢ Bl Glariie ] OluSEally 39390 lawgas Jg=ia () OIS Caeg
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Code & No:  |ME 474 A474an |03, 9 30yl
Course: Internal Combustion Engines L ladl @lyaayl a¥if el el
Credits : 3(2,0,2) olelud!
Prerequisite: [ME 374 374k | 1@l Cllaie

Air standard cycle approximation; Fuel air cycle analysis; Actual engine cycles; Engine friction;
Detonation; Air capacity performance and supercharging; Performance tests for Sl and Cl

engines.

Lab: Performance test on diesel engine, Performance test on four stroke petrol engine,
Performance test on two stroke petrol engine, use of gas analyzer for engine.
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Code & No:  |ME 477 A477an |03, 9 30,1
Course: Energy Conversion Systems Blall Jgad Giloghaia]|  1yydell el
Credits : 3(3,0,0) olelud!
Prerequisite: 1@l Cdlaie

High efficiency combined cycles; renewable energy systems; direct energy conversion and fuel
cells; nuclear energy; hydrogen as an energy carrier; energy storage; environmental effects

and control.
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Code & No:  |ME 478 478en |03, 9 30yl
Course: Design of Energy Systems Blall &lo glais paual 1) yiedl ol
Credits : 3(3,0,0) el
Prerequisite: (@l Cllaie

Review of piping systems and prime movers; design of heat exchangers; evaluation of system
performance; system simulation; system optimization; economic evaluation including capital
and operating cost estimations and evaluation of investment opportunities.




IS PRI INEYIN] elal a9 Ol ¢ &p\le OYolwl! (s Al C)sz.d\j Y QLA}EJ.A o2yl
028 iy s ¢ Juidilly JWdl (uly 488 3 (8 Loy ($5LaidYl auiid] ¢ Wloglaiall (§ Al ¢ ologlaiall

Sl
Code & No:  |ME 479 479¢kea |08yl 9 0yl
Course: Water Desalination olakf dulad] 1y ydell el
Credits : 3(3,0,0) olelud!
Prerequisite: 1@l ke

Fundamentals of water desalination; thermal methods of desalination: MSF, MED, Freezing,
Vapor compression, humidification-dehumidification, solar still; Reverse Osmosis, Electro
dialysis, Membrane evaporation desalination, Nanotechnology and desalination
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Code & No: | ME 481 481ckan]:0d))l 9 30,
Introduction to Computational &l bl Saoliay (o8 donds .
Course: = : | ol
! Fluid Dynamics duleaal 2Rl
Credits : 3(2,0,2) olelud!
Prerequisite: |[ME 383 383clan | (§lw llaie

Classification of partial differential equations; finite volume methods; modeling of physical
processes including fluid flow and heat and mass transfer; computational grids; assessment of
stability and accuracy of numerical solutions, use of general purpose computer codes.
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Code & No:  |ME 482 482¢kea |08yl 9 3oyl
Course: Gas Dynamics Gl Saola| 1y dell el
Credits : 3(3,0,0) el
Prerequisite: |ME 383 383u¢len| (@l Cdhais

Derivation and review of basic equations of compressible fluid flow; Reduction of the general
problem to 1-D flow; 1-D flow in nozzles with and without friction; 1-D flow with heat
addition; normal shock and oblique shock waves.

6ol Olewdl ) Aboladl Al ks ¢ bolisasd dblad] w8l gall Gleandd danlasdl Yolandl bloiuly oyl
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Code & No:  |ME 483 483kea |08yl 9 oyl
Course: Introduction to Propulsion Sldall adall (o8 daada| i)l pul
Credits : 3(3,0,0) olelud!
Prerequisite: |ME 383 383chken| @l Cllaie
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Basic one-dimensional flow isentropic flow with area change, Construction details, working
and performance characteristics of propellers, ramjets, turbojets, turbofans, turboprop jets.
Performance analysis of inlets, exhaust nozzles, compressors, burners, and turbines. The
thrust equation - Factors affecting thrust - Effect of pressure, velocity and temperature
changes of air entering compressor - Methods of thrust augmentation. Performance
characteristics of rockets engine. Liquid and solid propellant rocket motors. Performance of
rocket flight, Single and multi-stage chemical rockets.

021939 sloly Umes ¢ sUdl Jolds ¢ Bpite dlue 3 L8> 9 OlewdIlg (gl jgonall ($3lYI Gl
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Code & No:  |ME 485 485¢ken [ 1081 9 30yl
Course: Fluid Machinery &gkl ST el el
Credits : 3(3,0,0) lelud!
Prerequisite: |ME 383 383chken| @l Cllaie

Fundamental equations of fluid flow; Euler equation of turbomachinery; Efficiency definitions
of turbo-machines and their components; Axial-flow turbomachinery; Radial-flow
turbomachinery; 3D flow considerations, centrifugal pump, reciprocating pump, axial
compressor, radial compressor, Pelton turbine, Francis turbine, Kaplan turbine, specific speed
of pump, specific speed of compressor, water hammer
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Code & No: ME xxx xxx hat [ 10901 9 3ol
Course: Renewable Energy Resources Bouzeiell ABlal jolao| 1y pdell el
Credits : 3(3,0,0) Oleld!
Prerequisite: (@l Cllaie

Introduction to energy systems and resources, Energy; sustainability & the environment,
Quantifying energy & energy arithmetic, Heat to motive power Electricity, Remedies &
alternatives for fossil fuels, Energy efficiency and conservation, Green building Solar - thermal
Solar — PV, Wind — small & large, Hydro — small & large, Wave & tidal, Geothermal, Batteries
and Inverters, Biomass & Biofuels, Biogas, Bioenergy from wastes, Ethanol - issues & future
prospects, fuel cells.
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Code & No: ME xxx xxx has [ 10901 9 jo ]l
Mechanics and Mechanisms of . . .

Course: Ll olgall OWTy Ko8we| I ool
Nanomaterials sl sl lelly S5 2ofedl peo
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Credits : 3(3,0,0) Olelud!
Prerequisite: (@l Cllaie
Nanonmaterials, fundamentals of mechanics of materials, nanoscale mechanics and materials,
mechanical properties; density and elasticity, plastic deformation of nanomaterials,

mechanical failure processes in nanomaterials, scale-dominant mechanisms in nanomaterials,
modeling nanomaterials.
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