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M 1002 Technology & Society (2 —0-0)

(.—~—Y)&A§Mbl—)@3&ﬁsﬂ\\~~"e

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

i) - bl Laglil pgd el i - e
() ¢ Sl Gl ¢l ¢ el ¢ Jua) ¢ aladnn)
will ) Relall clfpaly Jalsall — Gelia¥) Luailly LalyiSil pgars
— Alls A — (A ¢ clesanally Glangal ¢ slall Taai ¢ 3RV,

- (Aol 2aal) ¢ JSLaA ¢ Aigall culdal ) gl Aagay Lia gl i<l

M 1061 Eng. Drawing (a) ( + —0-3)
M 1062 Eng. Drawing (b) (0-0-3)

(M= =0 ) (1) it e VoY
(F-r = ) (it pw ) 2TY o

Engineering drawing techniques and skills -
conventional lettering and dimensioning — geometric
constructions — theory of view derivation -
orthographic projection of engineering bodies -
Pictorial projection — derivation of views from
isometric drawings and vice versa — derivation of views
from given views — sections and derivation of sections
from given views — intersection of bodies and surfaces
— development of surfaces — steel construction —
symbols of electrical circuits.

JISEY) = s} 5 gl ann) = maigl) w3 Bl il

N LY — slaial (e dabeiall WY — awvighl JlEnY) — paxigll
e Bl — B dasal) 7 il — (g sbaiall Jilall= g 550 53 1) sla¥ )
o ol gl Jashad — Sl gineall e s a0 ol o ghas — alaliall
SHaY) ) — lgianall n dablisal ¥ claldl — oY)

Sl CYA 5 pal) — Aol Sl — sl g adaliial
Ay

M 1071 Production Eng & Workshops (a)

(2-0-3) , ot
M 1072 Production Eng & Workshops (b)) (F= =) (9) o sgll dwdia Vo VY 5
(0-0-23)

(F= =) (7) Cis szl duaia VoV &

Production Engineering: ( 2 lecture hours in 1% semester
) Introduction and classification — Industrial engineering
(The role of production engineer, production system,
factory planning, production planning and control,
organization for production, production types, types of
industries, manufacturing costs) — Engineering materials
(composition, structure, properties, production, and
applications) — Specifications & standards -
Dimensioning — Tolerances & fits — Metrology -
Manufacturing processes (casting, powder metallurgy,
plastic processing, metal forming processes, joining
processes, metal removal processes ).

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

— Caial g dedie ((Jyl 0 G spalas delu Y ) sz V) duvia
Llads ¢ 2l aUall ¢ 2 udige alee ) dpeliall A
¥l gl ¢ Yl alai ¢ WY Janay dadedd ¢ adliadll
) Al alsadl = ((ZUY) s ¢ Gleliall gl ¢ eliall
Glialgall = (clipkill ¢ 2 ¢ galial oAl ¢ sl
Glalg ¥y cliglall = 2l iy — Al Glialgally Lalal)
JE ¢ Galaal) Gaalue ¢ Skl ) paill 3l — bl Qe -
Allee ¢ Galeall Jias cldee ¢ alaad)l J<58 Gllee ¢ D)

o (ool pdad
(Q\iaqjdjaquhsuiwalég,\&&cui):u?u,l\
Al cpbally Gkl Ciasll ) dagil Ll i) Juay)
¢ 3l ¢ claSally salll ¢ Ll ¢ Sl ¢ ASldl cilileal
Gakilly Ciagl) Huld) Jsil) cliSle — (bl ¢ sladl
¢ Opdll ¢ sl ¢ dll ¢ ddalal lleal Aoyl dlaall oy kil
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M 1111 Fluid Mechanics (a) (3-1-1)

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

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

motion (continuity, momentum, and energy equations).

¢ Llaaidll ailsall 406 ¢ dag3l) ¢ )olly ALK wllsall Gallad
Lzl ) dg Sl filsall KolSue = (oadad) gl ¢ gl laia
ol ¢ sl bl ¢ haall Jladd deled) Alsleadl ¢ Al e
) e Jilsdl (e 48301 haall 38 ¢ el ¢ sl
SaliS — (Aalally 5y saiall plua¥) Gl = sabal) ¢ dyiaially 4, i)
(Sl DMy Sy sala) — aliiie = jiius) Glyadl g5l — &ilsal)
) elsall A8l Luulld) cVoledl — lgliglay Jgip dsles —

(48U Aslas ¢ AS5al) A Alslas ¢ Agyhain¥) Aslas

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

(V=)= %) (@) adlsal lSilSa VYV Y &

Momentum equation governing steady flow and some
applications. Energy equation governing steady flow
and some applications. Viscous fluid flow (flow
between parallel plates). Flow in pipes (fully developed
laminar and turbulent flow in pipes). types of losses in
pipe flow. Applying the energy equation for pipe line
networks. Boundary layer theory (types of boundary
layers, laminar and turbulent flow over flat plate).

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

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

(St 2 (lppaad) il ¢ b1 Jala

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

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

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

Instantaneous center of rotation - Kinematics of
mechanisms (displacement, velocity and acceleration
analysis) - Computer applications in kinematics of
mechanisms

— Al Alal) Kl — ARSH S il — bl
5 chepull gl Ay — L) Ay 5 g )l — A5all 21V
Glipki — (5AT @l sae ) LY Luvia @UBY dsal

CASA) Gl b ) sl

M 1152 Theory of Machines (b) (3-1-1)

(V= =r) (¢ e¥idhivyey,

Cams (types, follower types and motion, construction
of cam profile, cam displacement, velocity and
acceleration diagrams) — Gears — Gear trains — Static
force analysis — friction considerations — inertia forces
in mechanisms — flywheels — gyroscopic forces —
Balancing.

Oe AREW AalY1 Jilas — L) e — YY) 5 @l
o ARSI Alaall Jilat — Al (pe 2330 de ) Julat — 2l
@il = Al Gle sad) — dalidall Lehaladl 5 clinad) — 4l

Al lilse — Y] 8 Sy duhs — b))

O] — A8l
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M 1161 Mechanics of Materials (3-1-1)

(V= V=) asall lSilSea VY7

Introduction — Equilibrium of deformable bodies —
Normal shear and bending moment diagrams — Stress
and types — Average normal and shear stresses — Strain
— Stress-strain diagrams — Behavior of ductile and
brittle metals — Hooke’s law, Strain energy and
Poisson’s ratio — Axial load — Torsion — Bending —
Transverse shear — State of stress caused by combined
loading - Destructive testing of materials (Tension,
compression, bending, Torsion, and impact tests).

Gl as Gliaie — optill ALEN alal) o) — desie
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M 1162 Materials Technology (3 -1-1)
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Introduction to engineering materials (Sources,
Selection) — Structure and structural defects of metals —
Phase transformation of metals — Theory of alloying
and constitutional diagrams — Plastic deformation
machine of metals — Strengthening mechanisms — Heat
treatment of metals and alloys — Deterioration of
metallic materials — selection of alloys — Non-metallic
materials.
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M 1163 Mechanical Engineering Applications
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M 1164 Mechanical Engineering Applications
(b) (0-0-3)

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

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

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

(B-1+=2) (1) Clagy el claulad VIV &
(3= 1+ =2) (9 Chusys gl clmlad 11VY &

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

Workshop: Training exercises based on manufacturing
and assembling of multi-part components — Intensive
use of machine tools including wood working
machines.
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M 1221 Thermodynamics (a) (3-1-1)

(V= =7) (§) 4 Yy &

Definitions and basic concepts (thermodynamic
systems, properties and state, process and cycles) -
Properties of pure substances (pure substance, phase
change process, properties diagram and tables, ideal
gas) — Work and Heat - First law of thermodynamics
(closed system, unsteady and steady flow open
systems, applications) -  Second law  of
thermodynamics (Heat engines and refrigerators,
reversible and irreversible process, Carnot cycle) —
Entropy (Clausis inequality, entropy, increase of
entropy principles, entropy change of pure substances,
solids and liquids, entropy changes of ideal gases,
adiabatic efficiency of process).
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M 1222 Thermodynamics (b) (3-1-1)

(V=Y =7) (@) s Kualia VYYY 5

Gas power cycles (air standard assumptions; Otto
and Diesel cycles; Striling and Ericsson cycles;
Brayton cycle; Brayton cycle with intercooling,
reheating and regeneration; ideal jet prolusion cycle;
second law analysis of gas power cycles)- Vapor and
combined power cycles (Carnot vapor cycles;
Rankine cycle; deviation of actual vapor cycles;
reheat Rankine cycle; regeneration Rankine cycle;
second law analysis of vapor power cycles)- Gas
mixtures (composition of gas mixtures: mass and
mole fraction; properties of gas mixtures: ideal and
real gases). Air fuel ratio, Heat of combustion,.

(striling -Ericsson —Dual- Diesel —Ott) ddtiwll <yl
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M 1251 Measurement Devices (3 -1 -2)
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Introduction — operating principles of sensors and
transducers — general considerations for selection and
evaluation of measurement equipments — statistical
treatment of data — temperature sensors — pressure
transducers — fluid transducers — strain gauges — load
cells and force measurement — position and level
measurement — uncertainty analysis of complete
measurement systems — introduction to signal
conditioning and data processing — Opto-electronics.
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M 1261 Mechanics and Testing of Materials
(2-1-1)
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Introduction — Stress transformation — Strain
transformation — Strain gages - Material property
relationships — Theories of failure — Design of beams
and shafts — Deflection of beams and shafts —
Statically indeterminate beams and shafts — Buckling
of columns — Energy methods — Non-destructive tests
of materials ( Hardness, Photo elasticity, X-ray,
Acoustics, and Stain gages ) — Failure of materials
due to creep and Fatigue.
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M 1262 Design of Machine Elements
(3-0-5)

(6 =+ =7 ) clislal phial aaai VYIY

Aspects and fundamentals of the design process —
Materials selection for efficient design — Static and
fatigue failure theories & effects of impact loading on
components design — pressure vessels — standard
fasteners and bolted joints — Riveted and welded
connections — power screws — shafts and axles — key
connections — couplings — clutches and brakes —
springs
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M 1263 Computer-Aided Drafting (a)
(0-0-2)
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Introduction to computer aided drafting, history,
advantages and limitations — overview of menus and
toolbars — entities creation — creating simple 2D
drawings — modifying objects — hatching and Patterns
— Adding dimensions — Layer control — creating
surfaces and solids — solid editing — solid features —
layout and plotting.

Al Alea — 3535 Cljaane geylic Cuwlall Bac by aull Aadia
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M 1264 Computer-Aided Drafting (b)
(0-0-2)
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Generating working drwings - Using standard
libraries — Solid modeling of parts — Combining parts
— Generating properties — Meshing and exporting data
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M 1271 Manufacturing Technology(a)
(2-1-1)
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Metal  Casting Technology: Introduction —
solidification process — liquid metals —primary
(wrought) casting, metals and alloys — production of
primary metals — production of shaped casting — sand
casting (moulding, melting, pouring, solidification,

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

considerations — quality control in casting

Metal Forming Technology: Hot and cold working of
metals — metal forming processes (rolling, forging,
drawing, extrusion and spinning)— pipe and tube
manufacturing — joining technology (fastening,
riveting, soldering and brazing, welding and adhesive
bonding) — powder metallurgy — forming technology —
processing of plastics - welding — submerged arc
welding- spot and seam welding — plasma welding —
cold pressure welding — adhesive welding — testing of
welded joints.

AL oleall — draaill ddee — dadde @ Galeal) ASLL Lingl oS8
b — Al bl ) — eliludly aleall — Za6Y) ASbd) -
¢l el ¢ I Jae ) dagll 8 ASLad) — S psal
) AV ALl lilee — ( anilly cagall ¢ Gl ¢y spanil
Dbl ASluy dadall AShuall ¢ )eSH dll ¢ duaxall llgal)

Gl grsall 3ga Jasia — Gl ganal) preal Sliie) = (XSl

Ol U teg calldl e dmll ¢ palaall JiS5 Lingl i
CE o oaadl ¢l o Al ) ooleall JSE Gllee —
¢ byll) deagl sl = aulsally i) delia — (52l
— el alie = (Gualll ¢ alall ¢ Aigall Al ¢ dadyll
0esll sl plad ) plall — GBS G = QS Ll s
Alalll — LodUlly alalll — ( Lally Akl ) du,eSH dasliall alal —

Glalalll Sl = Geall — 5l e eIl

v




S iy

g dralr — gy dodeg) LIST 101 douU)

M 1272 Manufacturing Technology (b))
(2-1-1)
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Metal cutting technology: Cutting tools (materials,
geometry, types and design)— forming presses (types,
mechanisms and Applications)—- metal cutting
machine tools (turning, drilling, boring, milling,
shaping, planning, broaching, grinding, special
purpose, gear and thread cutting and super finishing
machine tools)— power and motion transmission in
machine tools machine tools attachments
introduction to jigs and fixtures.

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

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

Diagnosis of rotating equipment failures, alignment
and balancing, failure diagnosis, performance using
data acquisition boards, fault tree (FT) definition,
origin of the FT, developing the fault tree (FT), FT
quantitative structure significance, Laser shaft
alignment improves: pump reliability, increases seal
life, increases bearing life. Bearing lubrication,
bearing monitoring techniques, alignment and
balancing, premature bearing loss due to excessive
force, lubrication failure due to heat and moisture,
spectrographic analysis for lubricant failure diagnosis.
Troubleshooting, coupling strain and shaft deflection
symptoms of mis-alignment, laser shaft alignment
cuts, vibration alarms and reduces repair incidence,
Laser shaft alignment analysis for lubricant failure
diagnosis. Case studies (Internal combustion engine
maintenance, Gas turbine maintenance, Boiler
maintenance, pump and compressor maintenance,
work shop machines maintenance
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M 1283 Industrial Safety (2 -0-0)

(v == Y) SlhagdiYAr,

Introduction - Principles of Industrial safety — Risk
sources safety requirements ( Gases, Dust and Fire} —
Occupational diseases and occupational health —
Safety regulations for industrial facilities -
Prevention and control of industrial risks , accidents
and fire — Safety procedures, rescue and evacuation —
Safety improvement — Performance evaluation.
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M 1284 Psychology in Industry (2-0-0)
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Ergonomics (instrument design, machines and
controls, layout of workplace) — noise (measurement
and precautions) — heating and ventilating (air—
conditioning,  heating  methods) -  lighting
(measurement, amount, type, practice) — human
effectiveness (principles for the industrial engineer,
human productivity and work design, wage and
salary administration, job evaluation) — industry as
environment
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M 1300 Technical Report (0-0-2)
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The student is assigned a practical problem to study
and write a though report covering all its aspects. He
is expected to do one or all of the following: gather
information, collect data, review literature, analyze or
test in pursue of reliable results and solutions.
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M 1311 Fluid Dynamics (3-2-1)

(V-Y-7) adlsall Saalipa Y ¥1Y

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

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

(V=¥-7) (1) Ay sha JWI) YFYY

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

solution to conduction problems - heat transfer in

manufacturing and material processing — Radiation
processes and properties — Radiation exchange
between surfaces — Mass transfer by diffusion.
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M 1322 Heat and Mass Transfer (b) (3-2-1)
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Principles of convection — Laminar and turbulent
boundary layers - External flow — Internal flow —
Empirical and practical relations for forced
convection heat transfer — Natural convection systems
—Condensation and boiling heat transfer -
Introduction to heat exchangers— Heat transfer
enhancement — Heat transfer in electronic equipment
— Heat pipes — Mass transfer operation — The relation
between momentum heat and mass transfer.
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M 1323 Heat Transfer (3-2-1)
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Introduction — General equation of conduction — One
dimensional steady heat conduction — Extended
surfaces — Transient heat conduction — Application to
heat treatment, forging and welding processes —
Convection heat transfer (Free and forced) — Heat
exchangers — Radiation heat transfer — Applications to
furnaces.
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M 1324 Thermo-Fluid Machines (3-2-1)
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Introduction — Pump types and selection - Fans and
compressors — Internal combustion engines -
Industrial ventilation and air conditioning systems —
Introduction to Power stations - Introduction to
renewable energy sources (Solar energy, wind energy,

“bio-mass ..etc.).
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M 1331 Environment & Pollution
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(2-1-1)
Introduction, Emission effects, Type of emission | ;i - ., s 2ulsl) clild) gl —cbldl S e dadie
(Nitric  oxides, carbon monoxide, Unburned

hydrocarbon, sulfur oxides, smoke, soot) - sources of
emission, emission formation mechanism, emission
control, emission models, solid particulate, separation
method of solid particulates, filters for solid
particulates separations, exhaust chimney design,
sound emission, sound emission control, emission
recommendations for industrial engineering.
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M 1332 Internal Combustion Engines
(3-2-1)
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Fuel- air cycle, Actual cycle, combustion in spark
ignition engine, combustion in compression ignition
engine, combustion in gas engine, abnormal
combustion (diesel knock and detonation phenomena)
— engine performance- carburetor — fuel injection for
diesel and spark ignition engine. Supercharge- engine
fraction, engine lubrications, engine cooling
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M 1341 Refrigeration & Air Conditioning ( a)
(3-2-1)
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Introduction to refrigeration and Refrigeration
machines —Ideal and actual Vapour-compression
refrigeration  cycle Refrigerants Vapour
refrigeration cycles (Single and multi stage) — Gas
refrigeration cycles — Vapour absorption systems —
Thermoelectric refrigeration systems — Introduction to
air conditioning — Basic central air conditioning
system — Psychrometry and moist air properties — air
conditioning processes — Summer and winter air
conditioning cycles.
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M 1342 Refrigeration & Air Conditioning (b))
(3-2-1)
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Heating and cooling Load calculations — Refrigeration
load calculations with applications- Air distribution
system— Air ducts design — Chilled water piping
network and piping design — Refrigerant piping and
design — Lubricants in refrigeration systems -
Expansion devices — Control of refrigeration and air
conditioning systems.
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M 1351 System Dynamics & Vibrations
(3-2-1)

(V=¥ =) chiayly claghial ulin 1¥e) o

Introduction to system dynamics concepts
Modelling of lumped elements — Dynamic modelling
of physical systems (Mechanical, fluid, thermal and
electrical systems) — Analogy among Mechanical,
fluid, thermal and electrical systems — Dynamic
response (transient response of first and second order
systems)— Frequency response (first and second order
systems) — Single, two and multi-degree of freedom
vibration of mechanical systems (free and forced
vibration,  transmissibility,  vibration isolation,
vibration measurements) — Response of multi-degree
of freedom system and modes of vibrations.
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M 1352 Automatic Control (3-2-1)

(V=Y =) W asailiyroy

Introduction (definitions, control terminology, control
system configuration, classification of control system,
feedback control  theory) block  diagram
representation transfer functions — state space
modeling of continuous systems — solution methods
(Laplace transform and numerical integrations) —
transient response — stability — steady State error —
error indices — system analysis (root loci, frequency
response: bode plot and polar plot) — Nyquist stability
— digital control.
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M 1361 Mechanical Design (3- 2- 1)

(V=¥ = ¥ ) Sl araai V¥ o

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

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

Introduction to basic concepts of CAD/CAE - role of
computers in synthesis and analysis — geometry
description — parametric and feature-based design —
geometric modeling: wireframe, surface and solid
modeling (CSG & B-Rep) — curves and surfaces in
modeling (Bezier and Splines interpolation curves) —
computer graphics; transformations; constraints;
clipping and windowing - design optimization —
introduction to finite element method — application of
FEA to stress analysis — applications of CAD —
Individual projects — The laboratory uses commercial
CAD/CAE software packages for mechanical design.
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M 1362 Material Engineering (3-2-1)

(V=Y =) dsall duria YFY &

Ceramics — composite materials — polymeric materials
— quantitative material selection — materials for low
temperature applications — selection of materials to
satisfy mechanical requirements including the concept
of cost per unit property — experimental methods for
physical examination of metals — plastic deformation,
work hardening and fracture - diffusion -
precipitation — martensitic transformation — new
trends in materials technology (Nano-materials).
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M 1364 Design of Experiments (3-1-2)

(T—\—f’) ‘71)19:‘“9!)9!3?:‘“5\".” a

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

and design strategies. — measurement error and its

propagation — method of design data collection and

data analysis and physical interpretation. equation
fitting and plotting, signal acquisition and validation,
instrument response and elements of experimental
design. Emphasis includes computer aided data
reduction, modeling of a system and report writing.
Application of experimental design to engineering
problem.
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M 1371 Metal Cutting Theory (3-2-1)

(Y=Y = %) oalae add 4 k5 V¥V

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

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

Introduction — processes classification — thermal
nontraditional techniques (EDM, EBM & PAC)
— mechanical processes (USM, WIM & AIM) —
electrochemical machining (ECM, ECG & ECD)
— chemical machining — laser industrial
applications (cutting, welding & heat treatment)
— combinations of various processes — process
selection — competitive aspects and economics of
manufacturing — modeling and optimization of
non-traditional machining processes.
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M 1382 Industrial Engineering (3-2-1)

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

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

Jdshuis Alglie — Slgall (and @yl — il ey Gy Gk
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M 1384 Production Management (2-0-0)

(v == Y) gu B Y ¥AE A

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

— saallpndll 7 ) Laka — gl — ) HA3) Ayl —Aasie
O bVl hbas sl 8 WSaall o Ll
A —(CRP)LIsall (1o clalia¥) Jahas — (MRP)alsal)
Al — Ll Slleall Slialind Al =zl Sl
LeBley ddll Jalgdl Sl

Ailall cliee 3l )

N ld — L

M 1391 Introduction to Mechatronics (3 -2 — 1)

(Y-Y-7) cligfilsall datia V¥4 o

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

(Y_'_')u".\":‘d\‘?\i)ﬂ‘ \E XX e

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

(Y=Y-F) clingiy Aslgaa eNT V€YY

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

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

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

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

(Y-¥-¥) Bl alai cligSa VEYY

Power plant arrangement and components
introduction to heat exchangers - steam generators
(fire tube boiler, water tube steam generators, water
and steam system, air and flue gas system, heat
balance for the steam generators, thermal design of
steam generators, control of steam generators)- steam
turbine components (turbine cylinder arrangements,
rotors of steam turbines, velocity and pressure
compounded stages, steam turbine seal system,
lubricating oil system, differential expansion and
thermal  stress) pumps (multistage pumps,
balancing desk), condensers and feedwater heaters
(direct contact condensers, surface condensers,
feedwater heaters, dearerators) — cooling towers,
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M 1423 Power Stations (3-2-1)

(V-Y-7) sl clhaa VEYY 4

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

(Y=Y=7) @bainy) Lagleisi V€7 4

Thermal properties of combustable gases( Air/fuel
ratio, product of combustion, heat of combustion,
fuel heating values) constant volume combustion
constant pressure combustion, Hillums and Gibbs
functions, combustion equilibrium, Kinetic theory of
combustion,  flammability  limit,  combustion
efficiency, flame velocity, burning velocity, flame
stability, flame structure- premixed flame- diffusion
flame- furnaces- gas turbine combustion- fuel
properties ( gas fuel-Liquid fuel gaseous fuel)- fuel
nozzles design(gaseous, liquid fuel) - combustion in
boiler- design of combustion chamber

Lt Glus elsgll/asigllins) BlaaY) @l aphall galsall
sl el Glua = @Y Bha clus = GlY) @y
Clus L (call i candy Culi aan cind Gl de 2l
@bl QY alaainly Gl Jame Glaa = Salsag us A
s lus — GliaY) B Qlaa — Gl L8al) kil
Claa = @Y dejpe lua = el deju Clua — G3liaY)
Alisal g laY) Sy el by — el Sligay S
SlasYh Aplal daball (4 GlyaY) pl o clidas — 348l
Jaby @liaY) — LAl Gile sy — Al el Jal

LalaY) g asanal Al — )Y

A




S iy

g dralr — gy dodeg) LIST 101 douU)

M 1452 Control Applications (3-2-1)

(Y-Y-F) aSadl) cligds V6o o

Basic components of process control loops — Sensors
and actuators control modes (Discrete,
proportional, integral and derivative control) -
Design of process control system and controller
hardware(hydraulicpneumatic electric/electronic
controller) — tuning of PID controllers — optimal
control system — Digital control system — Sampled
Data Systems and the z-Transform - Pulse Transfer
Function - Mapping the s-Plane into the z-Plane —
Digital system stability — Digital Controller Design -
Programmable logic controllers with applications —
Microcontroll (layout, assembly programming)-
Embedded system design - Case studies.
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M 1462 Projects Management (3-2-1)

(V-Y-¥) clegyda )y VETY o

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

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

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

(Y-¥—F) Slgall Aglia YEVY &

Material handling (principles, equipments, and
systems) — Material handling systems design — Plant
site selection -— Material handling in Warehousing.-
Robot
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M 1481 Operations Researches (3-2-1)

(V=7-F) clles Egay VEAY &

An introduction to the philosophy of operations
research — Formulation of linear programming models
and their solution (graphical and simplex methods) —
Duality theory — Transportation model — assignment —
network models — critical path methods, projects
evaluation review technique (PERT) — Sensitivity
analysis — Integer programming, branch-and-bound —
Use of LP and IP computer software programs.
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M 1482 Engineering Economy (2-2-0)
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Basic concept of engineering economics — Cash flow
— Compound interest formula — Time value of money
— Nominal and effective interest — Equivalence —
Present worth value — Benefit/Cost ratio — Annual
cost — Economic analysis of engineering alternative —
Rate of return — Depreciation — Income taxes.
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M 1491 Process Control with Applications
2-1-1)

(Y=V-Y) btk cllaal) & aSatl) 1 £4) o

Design of (PI, PD, PID) controllers — Design of servo
systems — Presents computer automation including
PLCs, SCADA, and PC-based systems to control
processes. Topics such as PLC control and computer
data acquisition are introduced where students will
use existing systems or build systems and control
these systems with PLCs and computer data
acquisition systems. Assesses students through test
and project evaluations and the course will be
assessed by graduate feedback.
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M 1492 Design of Mechatronics Systems
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(3-2-1)

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

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

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

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

Hydronic system: Domestic cold and hot water system
(Demand — systems of circulations — sizing of domestic
water piping system — heating capacity) — Sanitary
Drainage system (single pipe system, two pipes system,
fixture units of plumbing fixtures, sizing of drainage
water piping system, sump pits and sump pumps) —
Rainwater drainage system — Ventilation system.
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M 1522 Nuclear Power Stations (3-2-1)

(V-Y-7) dgsi clasa VoYY &

Different types of nuclear power stations (boiling
water, pressurized water, gas-cooled, fast-breeders) —
simulation of different types — methods of choosing
nuclear power Station type — choosing the materials
used in different reactors.
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M 1524 Computer Applications in Energy
Systems, (3-2-1)

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

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

turbomachinery — case studies and projects.
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M 1525 Non-Conventional Energy (2-1-1)

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

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

— Solar ponds — Energy storage . Nuclear energy

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

biomass) - Energy generation from agriculture wastes

and organic materials - Systems of biogas generation.
Wind energy ( Principles of wind energy generation,
curves of power and speed, site conditions ) — Vertical
axis machines — Horizontal axis machines — Wind
turbine design — Ocean energy — Geothermal energy —
Energy storage - Other sources of renewable energy.
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M 1534 Automotive Engineering (3-2-1)
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Introduction, Automotives calcifications, automotive
body calcifications, Basic of brake system, type and
theory hydraulic power system, steering system, Tires
and support systems, vehicles body supports,
suspension and aliments, power transmutation
systems, filters basics and types, automotive fuel and
lubrication systems, automotive road performance test
analysis

Gl = Lganad ks LS pall s — LS el apusi ¢ dadia
LS Huell pla¥) gl = GlSal Y gl — Jabill ol
Ju ekl — Jabdl) dadai- Galeill dalal — asagil) dadadl —
LSl el (uld = cugilly 38l gl — U g )il — Ayl

okl e

M 1541 Industrial Refrigeration (2-1-1)
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Food Storage and Equipments (Thermal properties of
foods, cooling and freezing time of foods, commaodity
storage requirements, Food microbiology and
refrigeration, refrigeration load, refrigerated facility
design, methods of precooling fruits, vegetables and
cut flowers) — Food refrigeration (Industrial food
freezing systems, meat products, poultry products,
fishery products, others products) — Industrial
applications ( Ice manufacture ice rinks, refrigeration
in the chemical industries) — Low temperature
applications  (Cryogenics, Ultralow temperature
refrigeration, biomedical applications of cryogenic
refrigeration).
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M 1542 Air-Conditioning Systems (3-2-1)

(V=Y-7) slogd) huss alii V0 £Y 4

HVAC system classification — HVAC system analysis
and selection — Building air distribution — In-room
terminal system — Central cooling and heating —
Decentralized cooling and heating — District heating
and cooling — Hydronic heating and cooling system
design — Applied heat pumps and heat recovery
systems — Air conditioning system comfort
application (Residences, retail facilities, commercial
and public system, hotels, motels and dormitories,
educational spaces, health care facilities) — Industrial
air conditioning system (industrial drying system,
ventilation of the industrial environment, kitchen
ventilation) — Air conditioning systems for clean
spaces
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M 1544 Refrigeration & Air Conditioning
Equipment (3-2-1)
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Air handling equipment (duct construction, room air
distribution equipment, fans, evaporative air cooling
equipment, humidifiers, air-cooling and
dehumidifying coils, desiccant dehumidification, air
heating coils, air cleaners for particulate
contaminants) — General equipment (compressors,
condensers, evaporators, cooling towers, liquid
coolers, liquid-chilling systems, air to air energy
recovery system, expansion devices, pipes, valves and
fittings) — Unitary equipment (unitary air conditioners
and heat pumps, room air conditioner, packaged
terminal air conditioner).
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M 1571 Product Design & Development

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

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

specifications — Concept generation selection —
Industrial design — Visual expression — Prototyping —
Product architecture — Concept review — Product
development economics — Design for Manufacturing
— Robust design — Concept testing — Intellectual
property — Design for environment — Organizing
concurrent engineering — Supply chain design.
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M 1572 Industrial Automation (3-2-1)

(Y-Y-¥) Leliall 409 Vovy 4

Introduction of industrial automation - Automation
system components- Automated manufacturing
systems (assembly, material handling and storage
systems) — Computerized instrumentation — Computer
vision, on-line computer control — Equipments for
flexible automation. Basics of robotics, Analysis and
design of robotic systems including arms and
vehicles. Kinematics, Inverse kinematics and
dynamics of robotics (stationary and mobile robotics),
Algorithms for describing, planning and commanding,
Robotic control systems, Position, speed and force
control of robot grippers, Examples on various
practical applications of robotics and automation.
Design of pneumatic, hydraulic, and electrical
systems for automation. Ladder diagrams-
Programmable logic controller.
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M 1574 Design of Jigs & Fixtures (3-2-1)
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Introduction to tool & die design — Basic types and
functions of jigs and fixtures (modular, assembly,
welding, inspection, and machining fixtures) — Proper
supporting, locating principles, and clamping features
of jigs and fixtures — Conceptual design of jigs and
fixtures (for drilling, reaming, milling, turning, boring
etc.) — Different types of dies and their purpose — The
steps to design a die — Different types of presses and
press accessories — Considerations of design
economics.
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M 1576 Machine Tool Design (3-2-1)
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General requirements of machine tools and
performance nomograms — Standardization of spindle
speeds and feet rates — Layout of speed change gears
(application for design of machine tools gear boxes) —
Design of constructional elements (Frames, Sideways,
Spindles and bearings, Cutting, Feed and Control
drives) - Hydraulic drives — Vibrations in machine
tools.
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M 1581 Quality Control & Assurance (2-1-1)
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Techniques of sampling and statistical estimation —
Modeling, process quality, control charts, process
capability, acceptance sampling methods, Six Sigma,
and Lean Enterprise — Advanced techniques for
statistical quality assurance, including multivariate
control  charting, principal components analysis,
economic design of acceptance sampling plans and
control charts, inspection errors, and select papers from
the recent literature.
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M 1582 Statistical Quality Control (3-2-1)

(Y=Y=¥) Bagall & ilasyl aSadll YoAY 4

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

(Y=¥-7) dasiia cilidas Eigay VOAE

Overview of the linear programming models-Nonlinear
programming models-types of nonlinear programming
problems- queuing theory- application of queuing
theory —dynamic programming- characteristics of
dynamic  programming —deterministic  dynamic
programming-probabilistic dynamic programming -
simulation- some common types of applications of
simulation —outline of a major simulation study-
performing simulations on spreadsheets.
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M 1586 Productivity, motion & time study
(3-2-1)
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Productivity: Factors affecting productivity and role of
management — Principles of motion study — Work
improvement through motion analysis and setting of
performance standard — Process charting — Principle of
time study, work sampling and predetermined system —
Wage payment and incentive planning.

llad — Y1 05 Laliyl e sisall Jalsall :dpaluy)
Aaely Sl didas PR e Jeadl Cpuad — ASall Ay
Dls) — gl duhy bl — clleall Iiha — o181 ulas

Al Ladadty oY) by — Tyl sa0aall e glaially Jaal)

M 1591 Robotics (3-2-1)

(Y-Y-¥) cligggd Vo4 4

Introduction to robotics — Classification of robots —
Industrial ~ robots and  computer integrated
manufacture: architecture, programming, control and
application areas — Autonomous robots: motion
planning motion design, kinematics, sensors,
guidance, and control architecture — Hardware and
software aspects of robots — Case studies for robot
implementation, navigation and guidance.
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M 1592 Hydraulic & Pneumatic Control
(3-2-1)

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

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

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

Introduction to embedded mechatronic systems —
Control implementation in embedded systems -
Introduction to distributed systems — Real-time
communication systems — Modeling and design of
embedded systems — Modeling and design of
distributed systems — Development of ECS systems.
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M 1594 Machine Vision and Image
Processing (3-2-1)

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

Introduction to machine Vision and Image Processing
— Image Processing: enhancement technique — Image
Representation — Camera Models — Preprocessing
Techniques — Image compression — Segmentation and
Representation Morphology Color image
processing and restoration — Recognition and Machine
Intelligence — Machine Vision Applications.
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M 1595 Artificial Intelligence (3-2-1)
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Introduction to following artificial intelligence
technique — Artificial Neural Networks (ANN) —
Genetics Algorithms (GA) — Reinforcement learning
— Fuzzy reinforcement learning — Fuzzy logic (FL) &
Fuzzy neural learning — The use of ANN, FL and GA
in control, estimation, planning, diagnosis, imaging,
and heuristic search methods — Uncertainty models
and information representation: types of uncertainties

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

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

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

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

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

Heat Transfer: Introduction to Heat Transfer — Modes
of heat transfer (conduction, convection, radiation) -
One dimensional steady heat conduction — Extended
surfaces - Introduction to convection heat transfer
(Free and forced) — Heat exchangers.
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M 1104 Mechanical Engineering Technology
(Civi) (3-1-0)
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Applications of mechanical engineering in civil
engineering - Thermodynamics: Definitions and basic
concepts — Properties of pure substances (pure
substance, phase change process, properties diagram
and tables, ideal gas) - First law of thermodynamics
(closed system, open systems, applications) — Second
law of thermodynamics (Heat engines, heat pump air
conditioning and refrigerators).

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