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1. Colin H Simmons, and Dennis E Maguire, "Manual of Engineering Drawing", Second
edition, Elsevier Newnes, Burlington MA 01803, 2004.
2. Giesecke, F., Technical Drawing with Engineering Graphics 15th Edition.

Mechanlcal
Drawmg (:|.)
20 60 100 3
Content Methods used in the drawing and design office, Kinds of engineering drawings, methods
of placing dimensions on drawings. Projection and assembling mechanical parts, transmission
elements such as belts, helical shafts and gears, types of springs and valves, connecting methods,
welding symbols, and machining symbols, alignments and tolerances, applications of drawing and
Syllabus | assembling mechanical parts.
References:
3. Colin H Simmons, and Dennis E Maguire, "Manual of Engineering Drawing", Second

edition, Elsevier Newnes, Burlington MA 01803, 2004.
4. Giesecke, F., Technical Drawing with Engineering Graphics 15th Edition.
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1. Serope Kalpakjian; Steven Schmid, Manufacturing Engineering and Technology,
Pearson, 2020.
2. Elhofy, H., Fundamentals of machining processes, Conventional and nonconventional
processes, CRC Press, 2014.
3. Mikell, P., G., Fundamentals of modern manufacturing, Materials, Processes, and
Systems, JOHN WILEY & SONS, INC, 2010.

Production
Engineering MDP 061

(2)
Content: Machlnlng. Prmuples of machlnlng, Materlals of cuttlng tools, Turning machines and
processes, Drilling machines and processes, Shaping and planning machines and processes,
Milling machines and processes, Grinding machines and processes, Basic methods of tools and
work piece fixation, Machining time, Basics of Non- conventional cutting processes (ECM,
EDM, USM, AIM, WJIM and AWJM).
Metal forming: Introduction includes mechanical behavior of the materials, Plastic deformation,
Effect of temperature on plastic behavior, Types of forming processes: Hot, Cold, Massive or
sheet metal work, Metal forming processes: Forging and its types, Rolling, Extrusion, Types of
drawing (rod, wire, tube, and deep), Sheet metal work (shearing, pressing, blanking, spinning,
bending, coining, etc.), Brief explanation to forming machines and equipment, Heat treatment of
alloys: Diffusion and phase transformation in alloys, Heat treatment processes for iron and steel
alloys, Heat treatment processes for non-ferrous alloys.
Syllabus | References:
4. Serope Kalpakjian; Steven Schmid, Manufacturing Engineering and Technology,
Pearson, 2020.
5. Elhofy, H., Fundamentals of machining processes, Conventional and nonconventional
processes, CRC Press, 2014.
6. Mikell, P., G., Fundamentals of modern manufacturing, Materials, Processes, and
Systems, JOHN WILEY & SONS, INC, 2010.

Laboratory:
e Turning machines and processes
e Shapers
e Planers and shapers
e Horizontal and vertical milling machines
e Universal milling machine
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Free, die forging and upsetting
Bending

Rolling

Extrusion

Wire and deep drawing
Harden ability test

Hardening of steel
Precipitation hardening
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1. Suresh Kumar, Material Science and Metallurgy, Lambert Academic Publishing, 2019.
2. Daniel A. Brandt and J. C. Warner, Metallurgy Fundamentals, 5th Edition, Goodheart-

Wilcox Co., 2009.

Content: Crystalline structure of metals, internal defects, Miller indices, thermal equilibrium
diagrams, binary systems, phase diagram, plastic deformation, recovery and recrystallization. Plain
carbon steel, cast iron, copper and its alloys, aluminum and its alloys. Heat treatment of steels,
alloy steels, stainless steels, copper and its alloys, aluminum and its alloys.

Syllabus
References:

3. Suresh Kumar, Material Science and Metallurgy, Lambert Academic Publishing, 2019.
4. Daniel A. Brandt and J. C. Warner, Metallurgy Fundamentals, 5th Edition, Goodheart-
Wilcox Co., 2009.
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Laboratory:

Exp. No. 1: identification of materials

Exp. No. 2: geometry of metallic crystal structure

Exp. No. 3: determination of the melting point of metals from its cooling curve

Exp. No. 4: equilibrium phases diagram by direct cooling curves

Exp. No. 5: microstructure examination (specimen preparation, quantitative metallography)
Exp. No. 6: age hardening of nonferrous alloys

Exp. No. 7: heat treatment of plain carbon steels (annealing, normalization and quenching)
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equatlons

60 100 2
| content: Functions of several variables including limits, continuity, partial derivatives, Chain rule,
extreme values and applications of partial derivatives. Ordinary differential equations: Including
basic concepts, method of solving separable, Homogeneous, Exact and linear equations of first
order, some applications, ordinary differential equations of higher orders and their solutions. Partial
differential equations: Including basic concepts, types and different methods for solving heat, wave
and Laplace equations. Infinite series and its tests of convergence.

Syllabus
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1. Cengel, Y. A. and M. A,, Thermodynamics: An Engineering Approach, 9th edition,

McGraw Hill, 2019.

2. Borgnakke, C. and Sonntag, R. E., Fundamentals of Thermodynamics, 10th edition, John

Wiley and Sons Inc., 2019

(1)
Syllabus
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| Content: Basic concepts and definitions: System, types of systems, Property, state, Processes,
thermodynamic equilibrium, the zeroth law of thermodynamics. System of units: unit of length, mass,
time, temperature, force, pressure, energy, power, conversion of units. Heat and work: definition of
Heat, definition of work, forms of work, displacement work, moving boundary work, electrical work,
spring work, surface tension work. Ideal gas: equation of state, specific heats, processes of ideal gas.
The first law of thermodynamics: the first law for cyclic process, the first law for a closed system,
the first law for open system, steady flow process, application of the first law. The second law of
thermodynamics: limitation of the first law, conversion of heat into work, Kelvin- Plank statement,
heat engine, Clausius statement, reversed engine, efficiency of heat engines, coefficient of
performance, Clausius inequality, Carnot cycle, Carnot theorem, the absolute temperature scale.

References:
1. Cengel, Y. A.and M. A, Thermodynamics: An Engineering Approach, 9th edition, McGraw
Hill, 2019.

2. Borgnakke, C. and Sonntag, R. E., Fundamentals of Thermodynamics, 10th edition, John
Wiley and Sons Inc., 2019.
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Technical
Reports
Preparation

TRNxa11

Content: Elements of reports, checking, clear expression with the least number of simple words,

using words accurately, deleting and replacing redundant phrases, linking sentences, using lists and

Syllabus | comparisons, using abbreviations and numbers in sentences, using different commas, using
illustrations and tables, basic contents of reports, methods Writing reports, exercises, writing
engineering reports, digital presentation methods.
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1. W. J. Hayt and J.E. Kemmerly "Engineering Circuit Analysis" Mc Gram Hill
Science/Engineering/Math; 7 edition (2015).
2. Charles K. Alexander & Matthew N. O. Sadiku ," Fundamental of electrical circuits", 6 |  _slall Sgizxal!
Edition, Mc Graw Hill, 2017.
Skl 3 sana 31 1AL S il Sl 5 Cilagansill b aa )
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Principles of Power Systems By V.K Mehta.
Mehta, V. K., and R. Mehta. Principles of power systems. Vol. 15. S. Chand, New Delhi,
2016.
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7. Scilab Textbook Companion for

8. Principles of Power Systems

9. Scilab Textbook Companion for

10. Principles of Power Systems

11. Scilab Textbook Companion for

12. Principles of Power Systems

13. Farouk A M Rizk; Giao N Trinh, High voltage engineering, Boca Raton : CRC Press, 2017.
14. Andreas Kiichler, High Voltage Engineering: Fundamentals - Technology - Applications
(VDI-Buch) 5th ed. 2018.

Electrical
and

el L

Electronic

R [

Content: DC circuits- AC circuits- Consumed energy calculation- Generation stations types-
Cables types- Circuit breakers types- Earthing systems- Measurement instruments- High Voltage
— Breakdown in insulations.
References:
15. W. J. Hayt and J.E. Kemmerly "Engineering Circuit Analysis" Mc Gram Hill
Science/Engineering/Math; 7 edition (2015).
16. Charles K. Alexander & Matthew N. O. Sadiku ," Fundamental of electrical circuits", 6
Edition, Mc Graw Hill, 2017.
17. el 3 pana 31 " Al Sl Gl 5 ol 3 an
18. Juaidl de deal /21" 450 Sl oS i
19. Principles of Power Systems By V.K Mehta.
20. Mehta, V. K., and R. Mehta. Principles of power systems. Vol. 15. S. Chand, New Delhi,
2016.
21. Scilab Textbook Companion for
22. Principles of Power Systems
23. Scilab Textbook Companion for
24. Principles of Power Systems
25. Scilab Textbook Companion for
26. Principles of Power Systems
27. Farouk A M Rizk; Giao N Trinh, High voltage engineering, Boca Raton : CRC Press, 2017.
28. Andreas Kichler, High Voltage Engineering: Fundamentals - Technology - Applications
(VDI-Buch) 5th ed. 2018.

Syllabus
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Mechamcal

20

Content Drawing of mechanical parts and assembly by ald of computer, representatlon of
sections, dimensions, welding symbols, and machining symbols, alignments, and tolerances on
mechanical assembled parts. The engineering graphics library integrated in computer drawing
programs are employed including (fasteners, gears, steel constructions, electrical and electronic
circuits ..... etc.). Training on simulation of assembled parts. Learn how to estimate mechanical
stress and strain, thermal stress, effects of fluids on the mechanical and assembled parts.
Applications of drawing, assembling, simulations of mechanical systems, saving and printing
drawings.
References:

1. Colin H Simmons, and Dennis E Maguire, "Manual of Engineering Drawing", Second

edition, Elsevier Newnes, Burlington MA 01803, 2004.
2. Giesecke, F., Technical Drawing with Engineering Graphics 15th Edition.

Syllabus
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Mechanics
of Materials 4 MDPas5a
20 20 60 100 3

Testing

- -

Content: Materials engineering: Introduction on materials Engineering (Metals, Polymers,
composites, Ceramics....etc); Types of engineering materials, Crystal structure, Imperfections in

crystalline structures and their relation to properties, Strengthening mechanisms, Solidification and
grain formation, Binary phase diagrams, Iron carbon diagram, Heat treatment, Engineering alloys
and their properties. Polymers: Structure, Types, Properties, Deformation and applications.
Ceramics: Structure, Types, Properties and applications, Composite materials. Testing of
materials: Mechanical behavior of materials (elastic and plastic behavior), Mechanical testing
(tension, compression, bending, shear, hardness, impact, creep, fatigue), Type of fracture,
Property/structure relationship, Wear, introduction on non-destructive tests, Corrosion, and
corrosion prevention.
References:
Syllabus 1. Pelleg, Joshua, Mechanical Properties of Materials, springer, 2013.

2. Kyriakos Komvopoulos, Mechanical Testing of Engineering Materials, Cognella

academic publishing, 2011.
3. William D. Callister Jr., David G. Rethwisch, Callister's Materials Science and
Engineering, 10th Edition, 2019.

Laboratory:

e Microstructure evaluation
Tension test
Compression test
Bending test
Hardness test
Impact test
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Mathematlcal
PHM114

gd,." eI

40 60 100 2
Content: Laplace transform and its applications for solving ordinary, integral and partial differential
equations. Fourier series and its applications for solving partial differential equations complex
Fourier transform, Fourier transform and its applications. Vector analysis: vectors in space, dot and
cross product and addition and their applications. Linear programming.

Syllabus
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Engineering
Mechanics

Content: Mass properties: Centroids, Center of mass, Area and Mass moment of inertia.
Kinematics of rigid bodies: Translational motion, Rotational motion, General motion,
Instantaneous center of zero velocity, Rolling motion. Kinetics of rigid bodies (force and
acceleration method): Pure translational motion, Pure rotational motion, General motion. Kinetics

et ;oS dasler — duasgll 48 (154)
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of rigid bodies (work and energy methods): Work done by a force, Kinetic energy, Work, Energy
principle, field forces, The potential energy, Energy conservation principles. Kinetics of rigid
bodies (impulse and momentum methods): Linear impulse momentum relations, Angular impulse
momentum relations, Impulsive forces.
References:
1. Merriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics and Dynamics), John
Wiley and Sons, 9th edition, 2018.
2. Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics and
Dynamics), McGraw Hill, 12th edition, 2018.
3. Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14th edition, 2015
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Englneerlng
20
Syllabus

Content Types of structures and plles - reactlons - elastlc stablllty - anaIyS|s of statically
determined beams, frames and trusses - internal forces - lines of influence in statically defined
structures - properties of flat sections - basics of reinforced concrete - basics of sanitary
engineering. Foundations of construction and specifications of production workshop buildings
(types of buildings - ventilation - lighting - openings for materials entry and exits of products -
materials used in construction ..... etc.) - basics of sanitary engineering (methods of constructing
drinking water networks - types of pipes and network accessories for both feeding and drainage
Methods of constructing sewage networks.
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Content :Entropy: definition, change in entropy in reversible process, entropy and irreversibility,
principle of increase in entropy, relation of entropy with the properties. The pure substance: phase
equilibrium, P-V-T diagrams, property tables and charts. Gas and vapor cycles: Ideal gas cycles:
Otto, Diesel, Dual, Brayton Vapor cycles: Rankine cycle- modification to Rankine cycle.
Refrigeration cycles: reversed Carnot cycle, vapor compression cycles, vapor absorption cycles.
Availability and irreversibility: entropy balance, available energy, reversible work, availability
analysis, exergy destruction, second law efficiency. Mixtures of gases: mixture of ideal gas, Daltons
law of additive pressure, Amagat’s law of additive volumes, mixture of ideal gas and vapor.
Thermodynamics of reactant systems: chemical equilibrium, combustion, enthalpy of formation,
enthalpy of reaction, adiabatic flame temperature.

MPE 112

Syllabus

References:
1. Cengel, Y. A.and M. A., Thermodynamics: An Engineering Approach, 9th edition, McGraw
Hill, 2019.

2. Borgnakke, C. and Sonntag, R. E., Fundamentals of Thermodynamics, 10th edition, John
Wiley and Sons Inc., 2019.
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Professwnal
EthICS

Content: Scope, Human values Morals Values and ethlcs - Integrlty Work ethlcs — Service
learning — Civic virtue — Respect for others — Living peacefully — Caring — Sharing — Honesty —
Courage — Valuing time — Co-operation — Commitment — Empathy — Self-confidence — Character
— Spirituality, Engineering as experimentation — Engineers as responsible experimenters — Codes
for ethics — Balanced outlook on law, The code of ethics for engineers — NSPE guidelines —
Fundamental principles.

Syllabus

References:
o Lizabeth A. Stephan, David R. Bowman, William J. Park, Benjamin L. Sill, Matthew W.
Ohland. Thinking like an engineer. Pearson Copyright, 2018
e Harris, C. E., Jr, Pritchard, M. S., & Rabins, M. J. Engineering Ethics. Second edition.
Belmont, CA: Wadsworth, 2000.
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jobs and required training- hazards in workspace ( types of hazards, response of accidents
occurring, methods of preventing accidents, layout and organizing workspace, classification of
dangerous places)- Mechanical Hazards (Mechanical Hazards-Stairways and Ladders- Fall
Protection) - Electrical hazards (Electrical Dangers - Electrical Accidents Prevention ) - Fire

hazards (Fire Dangers- Sources of fire- distribution of firefighting devices- Means of Egress) -

Industrlal
Safety
2
Civil hazards (demolition and excavation -scaffolds ) — Material Handling hazards (lifting, Sling
Syllabus | Safety, Safety Regulations for Forklifts) - Physical hazards (Mechanical vibrations- noise- heating

and cooling- light- electromagnetic waves- change of atmospheric pressure)- Negative hazards

| content: Introduction on industrial safety, Occupation Safety and Health Administration -
Occupational Safety and Health Standards-local and international organizations of safety- available
(road hazards and traffic rules- Medical Services & First Aid- Safety Signs & Signals- Lock — Out
/ Tag-out) - Chemical hazards- nanomaterials hazards — Nuclear hazards — risk assessment.

References:
1. W. David Yates, Safety Professional's Reference and Study Guide, Third Edition 3rd
Edition, 2020
2. Pradip Kumar Ray, J Maiti, Industrial Safety Management: 21st Century Perspectives of
Asia, 2017.
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3. Roger C.“Risk Reduction Methods for Occupational Safety and Health” Wiley, 2012.
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| Content: Stress and strain, Principal stresses & directions, Combined stresses, Mohr's circle,
Generalized Hooke's Law (constitutive relations) for elastic materials, Plane-stress/plane strain
formulations in Cartesian/polar coordinates, Theories of elastic failure, Transmission shafts, Slopes
and deflections, Strains and deformations, Plane analysis and calculation of internal forces for
statically indeterminate beams, Flexural analysis of curved beams, Thin shell pressure vessels,
Thick cylinders, Buckling of compression members and plates, shrink fits, Thermal stresses in bars,
Plates, Pistons and cylinders, Introduction to the use of computers in Stress Analysis.
Applications of finite element methods (FEM) in stress analysis.

References:

1. Ferdinand Beer and E. Johnston and John DeWolf and David Mazurek, Mechanics of
Materials 8th Edition, McGraw-Hill Education, 2020.

2. P. Kurowski, Engineering Analysis with SOLIDWORKS Simulation, SDC Publications,
2016.

3. W.C. Young, R.G. Budynas, A. Sadegh, Roark’s Formulas for Stress and Strain, 8th ed.,
McGraw-Hill, New York, NY, 2011.

4. W.D. Pilkey and D.F. Pilkey, Peterson's Stress Concentration Factors, 3rd ed., Wiley,
Hoboken, NJ, 2008.

5. W.D. Pilkey, Formulas for Stress, Strain and Structural Matrices, 2nd ed., Wiley,
Hoboken,NJ, 2005.
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Content: Mechanisms: Definitions, inversions, degrees of freedom, motion constramts. Position,
velocity, and acceleration analysis of mechanisms. Static and dynamic force analysis of
mechanisms. Planar linkage design. Flywheel and turning moment diagram. Cams: types of cams,
types of followers, motion of followers, and cam profile. Gears: types of gears, gear geometry and
gear trains. Balancing of rotating masses. Balancing of the reciprocating engines. Gyroscopes.

References:
1. K. J. Waldron and G. L. Kinzel, Kinematics, Dynamics, and Design of Machinery, John
Wiley; 3rd edition, 2016.
2. D. H. Myszka, Machines and Mechanisms, Pearson Inc.; 4th edition, 2010.
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Heat
transfer (1)
o --

Content: Definitions and different methods of heat transfer, Fourier equation for heat conductions.
General equation of heat transfer (Cartesian coordinates, cylindrical coordinates and spherical
coordinates). steady state one dimension simple and composite plane, cylindrical and spherical
wall, thermal insulation for plane and cylindrical walls. Extended surfaces and fins (temperature
distribution, heat loss, efficiency, and effectiveness). Heat conduction with heat inner source (plane
wall, cylindrical wall and spherical wall). Unsteady heat conduction. Heat convection (forced
convection for plane wall, forced convection inside tubes and ducts, forced convection outside
Syllabus | tubes, forced convection around sphere, forced convection in hollow spaces). (free convection on
the plane wall, free convection inside and outside tubes).
References:
1. Yunus A. Cengel, Afshin J. Ghajar, Heat and Mass Transfer: Fundamentals and
Applications, McGraw-Hill Education, 5th Ed., 2014.
2. Incropera, F. P., and Dewitt D. P., " Fundamentals of heat and mass transfer, John Wiley
and Sons, 2006.
3. Holman, J. P., Heat Transfer, McGraw Hill Book Co., 1990.
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Content Introductory concepts, Units and unit systems, Fluid properties, Fluid statics, Buoyancy,
Hydro-static force on plane and curved surfaces, Pressure variation in a fluid with rigid-body
motion, Fluid kinematics, Continuity equation, Fluid dynamics, Flow measurement and
applications of Bernoulli's equation, Flow through pipes.

Laboratory:
e Effect of momentum change.

e Pressure measurements using U-tube manometers.
¢ Flow measurement using Venturi-meter.
Syllabus * Velocity survey in a circular pipe using pitot tube.
e Primary and secondary losses in pipes.
References:

1. B.R. Munson, D.F. Young, T.H. Okiishi, W.W. Huebsch “Fundamentals of Fluid
Mechanics” 8th Edition, Wiley, NY (2016).

2. Y. Cengel, John M. Cimbala “Fluid Mechanics: Fundamentals and Applications” NY
(2006).

3. R.W. Fox, A.T. McDonald, and P.J. Pritchard “Introduction to Fluid Mechanics”,
Wiley, NY (2004).
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Content: Special functions: Including gamma, Beta, Bessel and Legendre functions. Numerical
analysis including the solution of nonlinear algebraic equations, Systems of linear and nonlinear
equations, solution methods of ordinary and partial differential equations. Curve fitting: the best
fitting for data. Numerical integration. Eigen values and Eigen vectors.

Syllabus
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Energy and

water issues

and climate
change

R | e

Content: Pollution of the environment and the natural balance - air pollution - environmental
disasters and phenomena - air pollutants (their sources - effects and methods of control) - an
accusative consideration about dealing with air pollutants - water pollution and ways to control
them - water pollution with crude oil and petroleum materials - pollution by solid waste - moral
Syllabus | pollution and noise.

HUM 251

References:
1. Gilbert M. Masters, Wendell P. Ela. Introduction to Environmental Engineering and
Science. Pearson 3" Edition 2007.
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| Content: Basic con5|derat|ons in assembly operations, Margins and factor of safety, Springs
design, Design of permanent joints (Welding, riveting), Design of detachable joints, Prestressed
bolted joints under static and dynamic loading, Design of shafts, Construction and design of
couplings and chains, Belt drives: Flat, V-shape and ribbed, Variable speed drives: Stepped and
step less, Disk, Cone and Spherical drives.

Syllabus
References:
1. J. Keith Nisbeth and Richard G. Budynas, Shigley's Mechanical Engineering Design 10th
edition, McGraw-Hill Education; 2014.
2. Peter R. N. Childs, Mechanical Design Engineering Handbook, Butterworth-Heinemann,
2013.
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Content: Metal casting technology: Introduction, Solidification processing, Liquid metals,
Principles of solidification, Primary (wrought) and casting, Metals and alloys, Production of
primary metals, Production of shaped casting, Patterns, Molding techniques: Molding techniques
and dynamics, Melting procedures and equipment, Design considerations, Structure, Properties and
defects of casting, Computer applications in metal casting, Quality control in casting.
Metal welding technology: Classification of welding operations for ferrous materials, Thermal
welding, Oxy-Acy, Welding, Arc welding, Resistance welding, Submerged arc welding, Spot and
seam welding, Plasma welding, Cold pressure welding, Adhesive welding, Testing of welded
joints,
Vehicles: Classification of vehicles, Main principles of operation and schematic representation of
the different types of part: Automotive engine, Transmission line, Braking system, Suspension.
References:

1. William A. Bowditch, Kevin E. Bowditch, and Mark A. Bowditch, Welding

Fundamentals, 5th Edition, Goodheart-Willcox Publisher, 2016.
2. John Campbell, Complete Casting Handbook: Metal Casting Processes, Metallurgy,
Techniques and Design, Elsevier Science, 2015.

Laboratory:
Production Workshop Lab

¢ Project
Casting processes (1)
Casting processes (2)
Casting design/ pattern
Fluidity
Forces acting on mould
Gating system design
Feeding system design
Material balance
Ingot structure and grain refinement (1)
Ingot structure and grain refinement (2)
Casting defects
Sand testing
Mould/ core making
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Furnaces and equipment

Cast iron

Computer aided Tempe ration recording
Oxy- Acy- welding

Oxy- Acy- cutting

Arc welding

Variables affecting arc welding

Spot welding
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References:
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Economy

Content Engmeermg economy and cost concepts Cash flow smgle payment, umform series
payments, series of cash flow, discount factors and equivalence; gradient uniform series, uniform
infinite series. Comparison of alternatives, payback period, present worth value, equivalent
uniform value, internal rate of return, benefit-cost analysis, inflation and price change. depreciation
methods, nature of depreciation, straight line method, declining balance method, increasing decline
method, book value method, service output method of depreciation. Break-even analysis. Decision
making, decision under certainty, decision under risks, decision under uncertainty, decision trees.

1. Blank and Tarquin, “Engineering Economy,” 7th Ed., McGraw-Hill, NY, 2008.

2. Sullivan, W.G., Bontadelli, J.A., and Wicks, E.M., “Engineering Economy,” 11th
edition, Prentice Hall, 2004.

3. Thuesen, G.J., and Fabrycky, W.J, “Engineering Economy,” 12th edition, Prentice
Hall, 2007.

fentdl S dnal — Luukigll 4 (166)



Baiaall cileludl pllany duassBYI a3l ERIRVRCH [P NN S FESEEN

‘JL’.IY‘J.L‘;.IGAS‘MUASW‘)MLI‘UJLLAG‘;}JJ‘UJLLAOM\C(QA‘)S‘MAL’.AG@‘M‘dﬂﬂ‘;mm‘gw‘
Jsa @l ¢ Zp0 50al) Adall Jead ¢ dga saall ASdall CiYalae ¢ 430 gaal) Al (G805 ¢ aleaiSl 4 Hlai ¢ Aadaill g alial) | adadl (g gioeol!
alua¥) e 3 il (s sall ¢ Al sl 3 il Jgm (305 ¢ Ay s D) skl Jsa 3320 ¢ condl 5 a1 ¢ 5 ) gkl QL) |
3 seidl

--ﬁ-

Mechanics
2o 60

MPE 232

(2)

100 3
| Content: leferentlal analy5|s of fluid flow, Momentum equation, Derivation of Bernoulli
equation, Navier-Stokes's equation of motion, Dimensional analysis, similitude, and modeling,
Buckingham theorem, Boundary layer flow, Boundary layer equations, boundary layer separation,
Flow around immersed bodies, lift and drag, flow around a circular cylinder, flow around an
aerofoil, forces on immersed bodies.

Laboratory:
¢ Reynolds number test.

e Laminar and turbulent flows.
Syllabus e Euler number test.
e  Flow over immersed bodies.

References:
1. B.R. Munson, D.F. Young, T.H. Okiishi, W.W. Huebsch “Fundamentals of Fluid
Mechanics” 8th Edition, Wiley, NY (2016).
2. Y. Cengel, John M. Cimbala “Fluid Mechanics: Fundamentals and Applications” NY
(2006).
3. R.W. Fox, A.T. McDonald, and P.J. Pritchard “Introduction to Fluid Mechanics”,
Wiley, NY (2004).
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MPE 234

Syllabus

Mechanical

Content: Definitions, performance characteristics of measuring instruments: Calibration, Fixed and
random errors, Error estimation, Sensitivity, Linearity, Dynamic characteristics. Pressure
measurements: Mechanical pressure transducers, Manometers, Elastic pressure measurement,
Electrical pressure transducers, Inductive transducers, Piezo electric transducers, Strain gauges.
Flow measurements: Orifices nozzles, Venturi, Turbine flow meters, Magnetic flow meters,
Rotameters, Positive displacement flow meters, Ultrasonic meters, Velocity measurements: Pitot
tube, Laser doppler anemometers, Hot wire anemometers. Temperature measurements: Thermal
expansion thermometers, Bimetallic expansion, Resistance thermometers, Semi-conductor
thermometers, Thermocouples, Thermal radiation thermometers. Analysis of combustion products:
Props, Sample condition, Gas chromatography.
Laboratory:

e Calibration of pressure gauges

e Calibration of flowmeters

e Calibration of temperature sensors
References:

1. Figliola, R.S. and Beasley, D.E., "Theory and Design for Mechanical Measurements,"

7th, John Willey & Sons. Inc. 2020.
2. E.L.Upp,P. J. LaNasa,“Fluid Flow Measurement: A Practical Guide to Accurate Flow

Measurement,” Elsevier, 2014.
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Content: Overhead transmission lines- Lightning- Three-phase systems- Transformers- Electric
generators and motors, Dc machines, Synchronous machines, Induction motors, Fractional
horsepower motors, Electric traction, Electric transportation.

Power and
electrical
machines
engineering

I

Syllabus | References:
1. Principles of power systems. Vol. 15. S. Chand, New Delhi, 2016.
2. Farouk A M Rizk; Giao N Trinh, High voltage engineering, Boca Raton : CRC Press, 2017.

3. Andreas Kichler, High Voltage Engineering: Fundamentals - Technology - Applications
(\VDI-Buch) 5th ed. 2018.
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1.

2.

3.

Content: Introduction to communication skills - communication skills — oral and nonverbal
communication skills and writing skills - Presentation planning and management — present day
management presentations — advantages and disadvantages of presentations — the four phases of
presentations: goal setting — audience selection — core message selection — scope selection —
Audience selection methods — presentation environment — presentation planning guidelines.
References:

| 20 | 20 | 60 | 20 | = 2 |

Reekers, Jim A. "Planning Your Presentation.” In Presenting at Medical Meetings, pp. 7-18.
Springer, Berlin, Heidelberg, 2010.

Guffey, Mary Ellen, and Dana Loewy. Essentials of business communication. Cengage
Learning, 2012.

Locker, Kitty O., and Stephen Kyo Kaczmarek. Business communication: Building critical
skills. McGraw-Hill Education, 2014.
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Content: Centrifugal pumps: Theory, Construction, Performance, Operation, Cavitation, Axial
and radial thrust, Maintenance trouble shooting and selection. Positive displacement pumps:
Reciprocating pumps, Diaphragm pumps. Rotary pumps: gear pump, Vane type rotary pump,
Rotary piston pumps, Radial cylinder pumps, Parallel cylinder pumps. Cavitation phenomenon.
Water hammer phenomenon. Hydraulic turbines: Theory, Turbine Classifications, Construction,
Power calculations, Performance, Powerhouse and environmental Impact, Hydraulic power in
Egypt.

Laboratory:

e Priming of Centrifugal Pumps.

Syllabus e Performance of Centrifugal Pumps Under Different Speeds.

e Performance of Two Centrifugal Pumps in Series Connection.
e Performance of Two Centrifugal Pumps in Parallel Connection.

References:
1. Church, A. J., Centrifugal Pumps and Blowers, John Wiely and Sons Inc. London, 2015.
2. Govinda Rao, Fluid Flow Machines, McGraw Hill, 2018.
3. Daugherty and Franzini, Fluid Machines with Engineering Applications, McGraw Hill,
2016.
4, Sayers, A. T., Hydraulic and Compressible Flow Turbo machinery, McGraw Hill, 1990.
5. Garzy, Z., Analysis and Control of Unsteady Flow in Pipe Lines, Butterworths, 2000.
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| Content: Introduction. Solution of the vibration equations. Vibration of single degree of freedom
systems (free and forced). Lagrange equations. Vibration isolation. Vibration measurements.
Vibration of two degree of freedom systems (free, forced). Vibration absorber. Vibration of multi-
degree of freedom systems.

Syllabus References:

1. Ahmed Shabana “Theory of Vibration” Springer; 3rd edition, 2019.

2. Rao, Singiresu S., Mechanical Vibrations, Pearson; 6th edition, 2018.

3. Thomson, William T., Theory of Vibration with Applications, Pearson; 5th edition,
1997.
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Heat MPE 213
transfer (2) 4 MPE 232

Content: Forced convection, free convection. Thermal radiation (Plank's theory, shape factor,
radiation between bodies, radiation shields, radiation in gases). Boiling and Condensation. Heat
exchangers (types, efficiency and effectiveness). Mass transfer (basic equation of mass transfer,
Fick's law, simulation of mass transfer with heat transfer). Application of heat and mass transfer
(distillation and cooling tower).

Laboratory:
e Determination of the thermal conductivity coefficient of an insulating material

Syllabus e Heat exchanger evaluation

References:
1. Yunus A. Cengel, Afshin J. Ghajar, Heat and Mass Transfer: Fundamentals and
Applications, McGraw-Hill Education, 5th Ed., 2014.

2. Incropera, F. P., and Dewitt D. P., " Fundamentals of heat and mass transfer, John Wiley
and Sons, 2006.

3. Holman, J. P., Heat Transfer, McGraw Hill Book Co., 1990.
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Content: Introduction, Fuels (Types of Fuel- Fuel Properties- Choice of Fuels),
Thermodynamics of Combustion (Properties of Mixtures- Methods of Quantifying Fuel and Air
Content of Combustible Mixtures- Heating Values- Adiabatic Flame Temperature), Chemical
Kinetics (The Nature of Combustion Chemistry- Elementary Reaction Rate- Simplified Model of
Combustion Chemistry), Premixed Flames (Physical Processes in a Premixed Flame-
Flammability Limits- Flame Quenching- Turbulent Premixed Flames),Nonpremixed flames,
Application, pollution.

Laboratory:
e Heating value of fuels.

¢ Production of biofuels.
e The Effect of Air to Fuel Ratio on Combustion Efficiency.
e The flame speed.

Syllabus

References:
1. Sara McAllister , Jyh-Yuan Chen, A. Carlos Fernandez-Pello, Fundamentals of
combustion processes, Springer, 2011.
2. Gary L Borman, Combustion Engineering, McGraw-Hill, 1998.
3. Turns, S. T., An Introduction to Combustion, Concepts and Applications, McGraw Hill,
Inc., 1996.
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Content: Introductlon to compressmle flow (leference between compressible and mcompressmle

flow; Sonic speed; Mach number; Wave propagation; h s diagrams; Continuity, momentum, and
Syllabus | energy equations). Compressible flow in variable area (Isentropic flow; The reference state;
Isentropic table; Converging nozzle; Converging-diverging nozzle; Diffuser operation). Standing
normal shocks (Equations; Tables; Normal shocks in nozzles; Supersonic wind tunnels). Moving
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normal shocks. Oblique shocks. Prandtl-Meyer flow (Prandtl-Meyer function; Over-expanded and
under-expanded nozzle; Supersonic airfoils). Waves reflections. Fanno flow (Working equations;
Reference state; Fanno tables; Friction choking). Rayleigh flow (Working equations; Reference
state; Rayleigh table; Shocks; Thermal choking).

(M\ Jge - Jaall UJ-’U‘) ‘sch..a.“ eﬂ\ _(U}\Ld\u.u..m Aclaiall e‘,.\aﬂ‘,u).\\_d\ O A8l _g_u):u) Ol udaJ‘ 6_92.75&"
@ym\ Janll yalie - (4;.1;..4.“ Al - damiall paliall - ) JJJAAM) dsgsiall 4y Hlaill o

Syllabus

Content: Law (def|n|t|0n relatlon between Iaw and soual science- classification of Iaw) industrial
legislation (work law —work contracts)- right theory (right identification- right elements —right
sources)-legal work elements.
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Internal
Combustion

Engines
MPE 323

20 | 2 | 60 | 100 | 3 |
Content: Engine Types and Their Operation (Introduction -Engine Classifications-Engine
Components-Spark-Ignition Engine Operation-Compression-Ignition Engine Operation). Engine
Friction and Lubrication (Definitions-Friction Fundamentals- Lubricated Friction- Lubricant
Requirements - Engine Friction Components-Lubrication System). Engine Cooling system
(Cooling methods-cooling fluid- cooling Components-cooling System). Engine Operating
Parameters (Important Engine Characteristics-Brake Torque and Power-Indicated Work Per
Cycle-Mechanical Efficiency-Road-Load Power Mean Effective Pressure-Specific Fuel
Consumption and Efficiency-Air/Fuel and Fuel/Air Ratios-Volumetric Efficiency). Heat loss in
engines. Engine performance Parameters. Operating Variables That Affect SI Engine
Performance. Variables That Affect Cl Engine Performance, Efficiency, and Emissions.

Syllabus | Laboratory:

. Test For Constant Speed Diesel Engine, Performance at Different Loads, Power,
Thermal Efficiency, Specific Fuel Consumption.
. Test For Variable Speed Spark ignition Engine Performance at Constant Throttle

Opening, Power, Torque, Thermal Efficiency, Specific fuel consumption, F/ A Ratio.
atmosphere and the methods of reducing them

. Measurements of The Physical Properties of Engine Lubricating Oil, Viscosity test,
Flash Point test, acidity test for used oil.
. Measurements of Engine cooling Loss and Engine Heat Balance.
References:
1. Heywood, J. B., Internal Combustion Engine Fundamentals, McGraw Hill, 1994
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2. Martin W. Stockel, Martin T. Stockel, Chris Johanson. Auto fundamentals-Willcox
company,Inc., 2000.

3. Richard Stone, Introduction to Internal Combustion Engines, Macmillan Press Ltd.,
1992,

sl Apuall) AUl aaead - wluual\_wjmhmij\u\JLm\_Zétkﬂwiﬁha.d\_um
u\}d\uhu)}\{\d\_\_)h Ll A - dpuadl) 4y ) el Aadaill clindat - saia g jeS) plaill g A gaa 5 5o DAY ola)l gional
iy 51l 5 Aalai¥) - A& 5 jangl) 48U - Ay small ol Sl L) — Lgilala 5 4y gl ALK -~y ) 48U ) i e slaia - | &

Gilane — AUl (808 5 clalbat) — clamall g jlad) d8Us — (o Y1 el A8Ua - (e ) el AU - Aaadio)
A Gl g g5 Lhaai

Renewable
Energy

MPE 352

2o 60 100

Content: Introductlon — Energy resources — environmental considerations — Solar energy —
Collection of solar energy- Photovoltaic cell and photovoltaic system design. —Application of
thermal solar systems — Wind energy — Theory of wind turbines — Wind energy conversion systems
— Biomass energy — Biogas production — Hydraulic energy — Hydraulic turbines — Geothermal

energy — Ocean energy — Economics and Energy storage — Typical plants and other topics.

Syllabus

References:

1. Vadhera, Shelly, Bhimrao S. Umre, and Akhtar Kalam. "Latest Trends in Renewable
Energy Technologies." Springer, Singapore. 2021.

2. Karim, Samsul Ariffin Abdul, Nordin Saad, and Ramani Kannan. "Advanced Methods for

Processing and Visualizing the Renewable Energy." Springer, Singapore. 2021.
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Computatlonal
fluid dynamlcs

m -

Content: What is “computational fluid dynamics” CFD? Governing equations. Discretization
Syllabus | methods (Finite volume; Finite element; Finite difference). Turbulence models. Solution algorithm.
Using CFD software. Applications of Fluid flow and heat transfer.
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Power

generation MPE 314
plants
e |

Content: Part 1: Conventional Power plants, operation concept, requirements, advantages and
Syllabus | disadvantages; Steam power plants, Hydro-electric plants, Gas turbine plants, Diesel Engine plants,
nuclear power plants.
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Part 2: Non-conventional Power plants, operation concept, requirements, advantages and
disadvantages; Thermoelectric plants, Fuel cells plants, Solar power plants, Biomass power plants,
Geothermal power plants, Wind power plants, wave power plants, Tidal power plants.
Part 3: Load curves, Load curve factors, Selection of units, Location of plants.
Part 4: Optimum load division between units, Economics of power generation, Input-output curve,
Performance of power plants, Cost of electrical energy rate.
References:

1. Skortzki, R. G. and Vopat, W. A., Applied Energy Conversion, McGraw Hill, 1985.
Stocker, W. F., Design of Thermal Systems, McGraw Hill, 1992.
Hicks, Tyler G., Power Plant Evaluation and Design Reference Guide, McGraw Hill, 1994,
Domkundwor, S., Power Plant Engineering, Hanpat Ruixson, 1981.
El Wakil, M. M., Power Plant Technology, McGraw Hill Co., 1988.
Cole, H., Thermal Power Cycles, Edward Arnold, 1991.
Travis Bradford. The energy system: technology, economics, markets, and policy. The
MIT Press, 2018.
Laboratory:

» Use of Convergent divergent Nozzles to Measure Thrust

e Use of Steam Jet Air Ejector to Create Vacuum Influence of Motive Steam

o Use of Steam Jet Ejector as a Thermo-Compressor

¢ Run Plant of Fire tube Boiler and Steam Turbine to determine Steam Rate, Heat Rate and
Input, Output Characteristics
Performance of a fire tube steam boiler
e Performance of a steam turbine

Noakwbd

Automatic
Control of
Mechanical
MDP 333 Systems
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Content: Introduction. The Laplace Transform. Modeling of the Dynamic Systems: Mechanical,
Electrical, Electromechanical, Fluid, and Thermal Systems. Time-Domain Analysis and Design of
Control Systems. Frequency-Domain Analysis and Design of Control Systems.

Syllabus References: . . - .
1. Gene Franklin, J. Powell, Abbas Emami-Naeini, Feedback Control of Dynamic
Systems, Pearson; 8th edition, 2019.
2. Dorf, R. C., Modern Control Systems, Pearson Education Ltd; 13th edition, 2017.
3. Ogata, K., Modern Control Engineering, Prentice Hall Int., 1997.
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Content: The course deflnes the concept of fea3|b|I|ty studies and the importance of conducting
necessary economic studies as a precursor to the determination of design criteria. Related issues
Syllabus | include the economics of preliminary and operating costs and overheads, and economic returns.
the course also discusses the project development cycle, preliminary feasibility studies (marketing
, technical , financial , organizational , social gain , human resource and time/ cost relationships).
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Content: The student analyzes and de5|gns an mtegrated englneerlng system using the principles,
foundations and engineering skills that he acquired during the different years of study. The project
report submitted by the student includes details of the analysis and design steps achieved for the
requirements of the relevant work assets, including computer applications for mathematical
Syllabus | simulation of the designed system and laboratory tests if necessary. It also includes drawings and
engineering maps necessary to implement the designed engineering system. When discussing his
project, the student must demonstrate his full understanding and understanding of the engineering
principles, foundations and elements upon which his project is based, and his ability to apply them
in the field of his engineering work in the future.
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60 100 3
| Content: Introductory concepts Turbo machines definitions and classifications. Continuity,
energy, and momentum equations. Velocity diagrams. Power and Efficiency of Turbomachines.
Similarity laws. Specific speed. Impulse turbine. Reaction turbines. Comparison between
performance of impulse and reaction turbines. Thermodynamic cycles of turbomachines. Axial

flow compressors. Centrifugal compressors. Axial flow gas turbines. Elements of gas turbines used
in power stations and jet engines. Combustion chambers in gas turbines.

References:
Syllabus 1. Stepanoff, A. J., Centrifugal and Axial Flow Pumps, John Wiley and Sons Inc., London,
1957.

2. Addison, H., Applied Hydraulics, Chapman and Hall Ldt. London, 1964.

3. Church, Austin H., Centrifugal Pumps and Blowers, Jagdishlal Meropoitan Book Co., PVT.

4. Harman, Richard T. C., Gas Turbine Engineering, Applications, Cycles and Characteristic,
MacMuillan Press Ltd., London, 1981.

5. Yahya, S. M., Turbines, Compressors and Fans, Tata McGraw Hill Publishing Co. Ltd. New
Delhi, 1983.

6. Steam Turbine, Theory and Practice, Kerrton Pitman and Sons Ltd., London, 1991.
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Content: Definitions, Refrigerants, methods of refrigeration, Simple vapor compression systems,
Multi- stage vapor compression systems, Compressors, Expansion Valves, Condensers,
Evaporators, Complete Vapor Compression System, Evaporative Cooling,  Absorption
refrigeration systems, , Gas Cycle Refrigeration system, Water—Steam Ejector—Refrigeration
System, Thermoelectric Refrigeration System, Transport cars and containers— Ice production —
Low temperature applications— Helium cooling and liquefaction , cold stores
Laboratory:

. Study the performance of Base condensing unit

. Study the performance of Domestic Heat Pump Training system

Syllabus

References:
1. Refrigeration And Air Conditioning, Ramesh Chandra Arora, New Delhi-110001, 2010
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Projects
Environmental
Impact
7 o S 52 e | e

Content:_Introduction — natural environmental equilibrium — environmental control: methods of
reducing exhaust gases pollution (mechanical chemical and thermal treatments)- optimum design of
chimney — air population effects (green house effect on layer degradation, smoke fog, acidic rain,
climate change) water pollution control — crude oil pollution — radiation pollution control.

Syllabus
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Englneermg
Mechatronlcs

| 60 | 100 | 3
| Content: Introductlon and ba5|c definitions, Mechatronics as interdisciplinary subject,
Configuration of a mechatronic system (examples from the field), Mechatronics approach in the
design of smart machinery: Life cycle of a product, Mechatronics concurrent eng, Design
methodology, Examples (field), Data processing and signal handling, I/O data transfer (analog 1/0,
digital 1/0), A/D and D/A converters, Sensors and actuators for mechatronic systems, Data
acquisition and control cards and systems, Design of mechatronic systems using PLC, PC and
microcontrollers (hardware and software), Using lab view and mat lab for simulating the
mechatronic systems (with examples).

References:
Syllabus 1. Tomkinson, D. and James, H., Mechatronics Engineering, McGraw Hill, N.Y., 1996.
2. David, G. and Michael, B., Introduction to Mechatronics and Measurement Systems,
McGraw Hill, 2003.
Laboratory:
Mechatronics Lab
e Demonstration and presentation of at least two mechatronic systems.
¢ Performing some experiments on some basic components.
¢ Using an ADDA card to control two types of systems through a PC, based system.
e Using a PLC and a microcontroller to control two types of systems.
e Simulating two types of systems using lab view and simulink software packages
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Content: This course includes a wide range of special topics in energy systems such as: basics of
energy conversion and use - basic requirements of a power system - main components of a power
system - size and selection of system components
Thermal power plants, Modification of Rankine cycles: reheat cycle, regenerative cycles, binary
cycle and combined gas-steam cycles.
Steam generators, boilers, Types of furnaces and types of boilers; water tube boilers, fire tube
boilers, heat recovery boilers, boilers heat balance, feed water heaters, economizers, super heaters,
air heaters.

e Condensers: jet condensers, air pumps, design of condensers, cooling towers.
Steam turbines, flow through nozzles, steam turbine types, velocity triangles.
Types of draught systems, Thermal power plant piping systems.
Advanced topics in wind turbines power plants.
Advanced topics in solar panels power plants.

e Advanced topics in fuel cells power plants.
References:

1. Skortzki, R. G. and Vopat, W. A., Applied Energy Conversion, McGraw Hill, 1985.
Stocker, W. F., Design of Thermal Systems, McGraw Hill, 1992.
Hicks, Tyler G., Power Plant Evaluation and Design Reference Guide, McGraw Hill, 1994.
Domkundwor, S., Power Plant Engineering, Hanpat Ruixson, 1981.
El Wakil, M. M., Power Plant Technology, McGraw Hill Co., 1988.
Cole, H., Thermal Power Cycles, Edward Arnold, 1991.
Travis Bradford. The energy system: technology, economics, markets, and policy. The MIT
Press, 2018.

Laboratory:
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* Use of Convergent divergent Nozzles to Measure Thrust

* Use of Steam Jet Air Ejector to Create Vacuum Influence of Motive Steam

o Use of Steam Jet Ejector as a Thermo-Compressor

¢ Run Plant of Fire tube Boiler and Steam Turbine to determine Steam Rate, Heat Rate and
Input, Output Characteristics

e Performance of a fire tube steam boiler

¢ Performance of a steam turbine

fetdl i dmaler — duodigll 48 (188)
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| Content: The student analyzes and de5|gns an mtegrated englneerlng system using the pnnuples
foundations and engineering skills that he acquired during the different years of study. The project
report submitted by the student includes details of the analysis and design steps achieved for the
requirements of the relevant work assets, including computer applications for mathematical
Syllabus | simulation of the designed system and laboratory tests if necessary. It also includes drawings and
engineering maps necessary to implement the designed engineering system. When discussing his
project, the student must demonstrate his full understanding and understanding of the engineering
principles, foundations and elements upon which his project is based, and his ability to apply them
in the field of his engineering work in the future.
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Hydraulic
and
Pneumatic
Circuits

Content: Basic Components of any Hydraulic Circuit. Tanks, Filters and Hydraulic Fluids. Fluid
properties and testing. Hydraulic Pumps: Gear pumps, Vane pumps, Piston pumps. Hydraulic
actuators: Hydraulic cylinders and limited rotation actuators, Hydraulic motors, Hydrostatic
transmissions. Control Valves: Directional-, Pressure-, and Flow-control valves. Accessories:
Accumulators, Pressure intensifiers. Basic Circuits and Applications. Pneumatics: Development of
Syllabus | compressed Air. Working Elements: Pneumatic Cylinders, Rotary Actuators, Pneumatic Motors,
Control Valves: Directional-Control Valves, Pressure Control Valves, Flow Control Valves Basic
Pneumatic Circuits. Basic pneumatic control circuits, Industrial Applications.
References:

1. Pneumatic and Hydraulic Systems, Bosch Publications, SAE, 1994.

2. Advances in Hydraulic and Pneumatic Drives and Control. Springer 2020
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Content: Steady incompressible flow through simple pipe systems: Pipe flow, Smooth pipes, Rough
pipes, Laminar flow, Turbulent flow. Minor losses in pipes: Sudden expansion, Sudden contraction,
Gradual expansion or contraction, Entrance loss, Pipe fittings, Equivalent length. The siphon, Pipes
connections, Pipes in series, Equivalent pipes, Pips in parallel, The Haizen Williams formula,
Branching of pipes, Pumping from one reservoir to two or more other reservoirs. Graphical solution
of branch line pumping systems. Branches in closed loop systems, Branches in open ended systems,
Syllabus | Centrifugal pump bypass. Networks of pipes: The hardy cross method, Hydraulic path, Linear
algebraic equations, Steady state hydraulic systems contain more than one fixed hydraulic grade
line.

References:
1. Streeter, Fluid Mechanics, McGraw Hill, 1983.
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2. Garzy, Z., Analysis and Control of Unsteady Flow in Pipelines, Butterworths, 1984,
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Syllabus

Content: Introduction on project management, the environment in which projects operate, the role
of the project manager, project integration management, project scope management, project
schedule management, project cost management, project quality management, project resource
management, project communications management, project risk management, project procurement
management, and project stakeholder management. Nature of organizations, Corporate objectives,
The mission statement, Managing by objectives, Strategies for survival, Functions of the
organization, Purchasing, operations, Marketing and sales, Finance, Products development, Quality
and manpower, Finance accounting, Cash flow projection, Financial accounting ratio, Products
development, Stages of design from concepts to specifications, Management techniques in products
development, Types of production operations, Production planning, Materials management, Quality
management, Inspection and testing, Quality assurance, Total quality management and 1SO 9000,
Project planning and management, Project definition, Project proposal, Planning the project, CPM
and PERT, Cost analysis and control, Risk analysis and uncertainty.
References:

1. Neil G. Siegel, Engineering Project Management, Wiley, 2019.

2. David L. Goetsch, Project Management for Engineering and Technology, Pearson

Education, 2013.
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Syllabus

conditioning

Content: Thermodynamic Properties of Moist Air, Psychometry and psychometric processes,
HVAC Systems, cooling and heating load for air conditioning system calculations), Air
conditioning system components (chillers, evaporators, compressors, condensers, expansion
devices, Air handling, Fan coil units). Air distribution (duct design Air outlets Fan calculations),
water pipe system, Control of refrigeration and air conditioning systems.

Laboratory:

Foddl 5aS daol> — dwaigll 48 (192)
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. Humidity Measuring Bench

. Study the performance of Base condensing unit

. Study the performance of Air Conditioning System

. Study the performance of Domestic Heat Pump Training system
. Study the performance of Air handling unit

References:

1. Refrigeration And Air Conditioning, Ramesh Chandra Arora, New Delhi-110001, 2010

Syllabus
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Content: Introduction. Solar Radiation. Types of water desalination systems, Solar desalination,
renewable energy-driven desalination systems. Passive and active solar-distillation systems.
Humidification-dehumidification process (HDH), Single effect evaporation. Multiple effect
evaporation. Multi-stage flash, Freezing, Vapor compression (mechanical and thermal),
Electrodialysis (ED), Reverse osmosis (RO), Forward Osmosis (FO), Fouling and membrane
cleaning, Hybrid distillation systems. Thermal and Economic analysis of distillation systems, new
topics in desalination.

Laboratory:
e Testing the performance of HDH unit.

e Testing the performance of RO unit.

Gt a8 daaler — Luukigh &K (293)
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o Testing the performance of solar still device.
o Testing the performance of stage flash unit.

References:
1. G.N. Tiwari, L. Sahota, Advanced Solar-Distillation Systems: Basic Principles, Thermal
Modeling, and Its Application, Springer, 2017.

2. Nicolay Voutchkov, Desalination Engineering: Operation and Maintenance, McGraw-Gill
Education, 2014.
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Two phase MPE 232
flow MPE 322
. 60 | 200 | 2 ]
Content Selected toplcs in engmeermg two-phase flows with emphasis on practical problems in
modern hydrosystems. Fundamental fluid mechanics, heat, mass and energy transport in multiphase
flows. Surface tension, Young-Laplace equation. Foam, Plateau borders. Basic free-surface flows,
capillary waves. Nondimensional numbers. Wetting of solids. Contact lines and triple lines, Super-
hydrophobicity. Marangonidriven flows. Bubble and drop dynamics, Coalescence, Pinch-off self-
similarity. Splashing and air entrapment. Liquid/vapor/gas (LVG) flows, nucleation, cavitating and
boiling flows. Leidenfrost dynamics. Flow in porous media. Paticle-laden flows. Models of LVG
flows; instabilities, dynamics and wave propagation. fluid/structure interactions. Discussion of two-
phase flow problems in conventional, nuclear and geothermal power plants and other hydraulic
systems. Separation vessels in petrochemical industry.
References:
1. Multiphase flow metering, by Gioia Falcone , Geoffrey F Hewitt. Elsevier Science (2009).
2. Fundamentals of Multiphase Flow, by Christopher Brennen (2005).
3. Computational Methods for Multiphase Flow: by Prosperetti and Tryggvason, Cambridge.

Syllabus
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MPE 325
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Content: Overview of fuel cells: Low and high-temperature fuel cells; Fuel cell thermodynamics -
heat, work potentials, prediction of reversible voltage, fuel cell efficiency. Fuel cell reaction
Kinetics - electrode Kinetics, overvoltages, Tafel equation, charge transfer reaction, exchange
currents, electrocatalysis - design, activation kinetics, Fuel cell charge and mass transport - flow
field, transport in electrode and electrolyte. Fuel cell characterization: - in-situ and ex-situ
characterization techniques, i-V curve, frequency response analyses; Fuel cell modeling and
system integration: - 1D model - analytical solution and CFD models. Balance of plant; Hydrogen
production from renewable sources and storage; safety issues, cost expectation, and life cycle
analysis of fuel cells.

References:
1. O'Hayre, R. P., S. Cha, W. Colella, F. B. Prinz, Fuel Cell Fundamentals, Wiley, NY
(2006).
2. Bard,A.J., L. R., Faulkner, Electrochemical Methods, Wiley, N.Y. (2004) Ref Book.
3. Basu, S. (Ed) Fuel Cell Science and Technology, Springer, N.Y. (2007).
4. Liu, H., Principles of fuel cells, Taylor & Francis, N.Y. (2006).
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Content: Foundations of Mathematical Modeling - Laboratory Modeling - Representatlon of
Dynamic Systems - Mathematical Simulation of Dynamic Systems Performance - Symmetry
Syllabus imati i i

between Systems - Simulation and Foundations of Parameter Estimation - Using the Computer in
Modeling and Simulation - Modeling and Simulation Programs - Simulation Applications in

Mechanical Systems.
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Programmable
Logic
Controllers

Content: The programmable logic controller (PLC) and industrial control, PLC architectures, PLC
Syllabus | programming, ladder diagrams, timers, counters, arithmetic functions, data manipulation, data
communication, numerical control, safety measures, maintenance and fault finding.
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Content: Introduction-the types of fuel systems — fuel system for Sl engine (the fuel injection system
- the components of the system - the fuel cycle - fuel quantity calculations - mixture formation - the
method of electronic ignition guidance - fuel injection pumps - electronic injection systems and units
- electronic control units in a common system (Injection and ignition ) — fuel system for CI
engine(the components of the system - the fuel cycle - fuel quantity calculations - mixture formation
Syllabus | —injectors- fuel injection pumps)

References:

Nunney, M. J., Light and Heavy Vehicle Technology, Newnes, 1994.

Heywood, J. B., Internal Combustion Engine Fundamentals, McGraw Hill, 1994.

Norman, Diesel Technology, The Goodheart Willcox Co., 1999.

BOSCH, Electric and Electronic, BOSCH Handbook, 1999.
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Content: An important introduction to fire - Standard fire codes - Various fire systems -
Classification of hazards for installations - Types of water sprinkler systems - Automatic sprinkler
system - Design of a water fire system - Components of a fire pump system - The most important
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specifications of fire pumps - How to adjust the pump with the motor - Technical equipment - Tests
- spare parts and the necessary quantity - fire hoses -
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Content: Car body and various chassis designs - transmission systems (transmission diagram -
clutch - manual, semi-automatic and automatic gearbox - cardan shaft - differential gearbox - final

Syllabus | drive) - suspension and damping systems - steering systems - brake systems - forced charging
systems - Electrical systems (battery - dynamo - three-phase voltage generators - starter systems) -
electric cars - gasoline injection systems - spark ignition systems.
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and
diagnostics
of

MDP 474 malfunctions

| 20 | 60 | 100 |

20 100

Content: Introduction to the field of machine condition monitoring, what is machine condition
monitoring, tools used for machine monitoring: diagnostics and forecasting, reliability, maintenance
applications: machine health monitoring, what is being monitored, number of monitoring times,
problems in the plant, static and dynamic equipment, oil analysis, rays Infrared, thermal imaging,
ultrasound, review of the basics of mechanical vibrations, machine vibration standards and
permissible limits, signal capture, fault diagnosis: imbalance, misalignment, bending, bearings,
Syllabus | gears, electric motors, propellers, turbines and pressure turbines, Resonance, generated electricity
defects- applications of nondestructive testing in monitoring and evaluating of flaws.
References:
1. By Saud Altaf and Shafiq Ahmad, Machine Health Monitoring and Fault Diagnosis
Techniques, 2019.
2. Eisemann, R C, Machinery malfunction diagnosis and correction: Vibration analysis and
troubleshooting for process industries, 1998.
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Non-
traditional m:g 352
power plants 453
20 20

Content: Advanced topics in power plants - power plants connected to nuclear power plants - hybrid
power plants - case studies of hybrid plants - special topics in hybrid and unconventional plants.

MPE 454

Syllabus

Foddl 5aS daol> — dwaigll 48 (202)



% Code Course name (Level A) (Level B) (Level C)
-
AL[A2 |A3|A4|A5 | A6 |A7|A8[A9| A10 |B1|B2|B3|B4|cC1|cC2[cC3|ca]cCh
PHM 011 (1) dpsnia cilpaly ) | X X X
PHM 021 (1)3maia cbyd | X | X X X
£ | MPEO041 (1) Fpmtia K8 | X | X =
2 | MDP 041 (1) il BEY) 5 ani I < T x X
Z | PHMO031 Loxia sl | X | X X X
HUM 021 dunaizzall Ll
HUM 031 Al 5 el U o1 iS5 X X ”
PHM 012 (2) At Sy, | X ” X
PHM 022 (2) Amia oL3d | X | X X ~
> | MPE 042 (2) Fowia SlSia | X | X >
S | MDP 042 (2) il Bl 5 ani I X x ”
@ | MDP 061 o)) i (50le X < | x
HUM 011 PRI X - » ”
HUM 041 LSl dangd o5 | X | X | x | x | X
MDP143 (1) S pm) | X X X X X
MDP111 (1) z&Y awva | X X X
£ | MDP151 3 sl agle g ania | X - -
2 | PHM113 Ll Yol | x X ”
Z | MPE111 (1) 5~ Kalin | X X X
TRNx11 4y ) alae) X » ~
EPM 115 Lo g <0, A jeS At | X | X < T x
MDP144 (2) SilSaepmy | X X X X X
MDP152 S pall lial KlKee X = ”
> | PHM114 Gaaly N Oyl | X X ~
S | MPE 143 Ll dpia Kl | X » ~
» | CIV103 iiaedean | X | X X
MPE 112 (2) ag)\)a Saala X X X
HUMXx22 Aagall coLEMA X X v
MDP245 Chleal Jdas | x ~ X
MDP231 WY Sl | X X X
€ | MPE 213 (1)) = Jawl | x < T x
2 [ MPE231 (1) @ sal) SoilSa | X | X X
Z | PHM215 saaadl At | X X X
MDP221 olia ol X | x | x X X X
HUMX51 | FUall i 5 olual) 5 8Uall Ui X | x | x X X X
Gertdl 5aS dnaler — Auuigh 45 o)




Bdazan)l Wleludl plasy dxaas B A3

Lewlyd] O al) lall (Sginal

% Code Course name (Level A) (Level B) (Level C)
-
Al | A2 | A3| A4 | A5| A6 | A7T| AB|A9| A10 |B1|B2|B3|B4|C1|C2|C3|C4|CH
MDP246 (1) QLS aranai | X X - X
MDP253 (2) zl) dunia X X X X
> | MPE 232 (2) &lsl Suia | X | X X
S | MPE 234 Al bl X X X X
n EPM 271 A eI YY) 5 s 58l daiay | X X X X X | X | X
BUSx21 (A ALatd) X X X
HUMXx32 el g JLaiVl &l lea X X X
MPE 361 Ay e Y X | X X X | X X
c | MDP 332 Sl o 3l | X X ”
€ | MPE 314 (2) 30~ Jawl | x X | X
5 [ MPE321 Gl isl 4y ki | x X X
< ['MPE 322 Sl Sl | x [ X X X
BUS x61 sl i) pale | X X X X X X
MPE 323 Al sl sl eyl | X X X
MPE 352 Badaies b il | X X X
> | MPE 333 Laaal) ) gall 1SlSa | X X X X
S | MPE 351 ALl 2l Sllase X X X
75 MDP 333 LSl alail) & IV Sadll | X X X
MPE 3E1 (1) s ) jha
BUS x31 g 0 g il o8 X X
MPE 401 (1) & 558 X | X | x X | x
MPE 462 Ly §8 YT X X X
g MPE 415 & )i X | X | X | x| x X
3 | MPE 472 cile g yiall Sl 5Y) X | X | X
Z | MDP 434 il g yilSpall dwia X X | X X | X
MPE 453 4aal) aujlemﬁam: X X X X
MPE 4E2 (2) sl )2
S o MPE 402 (2) g s X | X | X X | X
@ S| MPE 463 Lo st 9 4S5 pam il 50 X s X ] X
addl 5aS daal> — dwigl 48 (204)




Btataadl Oleludl pllasy ZearsBY A1

Lewlyd] O al) lall (Sginal

©
= Code Course name (Level A) (Level B) (Level C)
|
Al A4 | A5 | A6 | A7 B2 | B3 C2|C3|C4
MPE 435 | Jtall g obuall o cildans 5 S X | X X
BUS x21 Cile g yda 3y X X X
MPE 416 o) sl Canss X | X X
MPE 4E3 (3) s i
MPE 417 obrall Anllaa 5 4dss
Sl (5 sl Auia ) jlan 4B gl
Elective courses
Code Course name A3 | A4 | A5 | A6 B2 | B3 C2|C3|C4
_ MPE 336 BT .
: _1 =~ | MPE325 3585l LA L o155 X
0 MPE 371 Slaall 5 Al X
MDP 435 (PLC) gesall ibial <l
MPE 424 38 g s Al ”
MPE 464 Gaall dadlSa y Lok X <
_ MPE 426 ERFIETRT "
; _1 & | MDP474 e U1 i Al
Doy MPE 454 ALadss pal) A8l class X

feetdl 5aS dmaler — duodigll 48




Bdazan)l Wleludl plasy dxaas B A3 Loyl ol a0l (pdall (S grmall

a- Competencies of engineering graduate (Level A):

A.1) Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic
science, and mathematics.

A.2) Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess, and evaluate findings, and use
statistical analyses and objective engineering judgment to draw conclusions.

A.3) Apply engineering design processes to produce cost-effective solutions that meet specified needs with
consideration for global, cultural, social, economic, environmental, ethical, and other aspects as appropriate to the
discipline and within the principles and contexts of sustainable design and development.

A.4) Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and safety
requirements, environmental issues, and risk management principles

A.5) Practice research technigues and methods of investigation as an inherent part of learning.

A.6) Plan, supervise and monitor implementation of engineering projects, taking into consideration other trades
requirements.

A.7) Function efficiently as an individual and as a member of multidisciplinary and multicultural teams.
A.8) Communicate effectively — graphically, verbally and in writing — with a range of audiences using contemporary tools.

A.9) Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to anticipate and
respond to new situations.

A.10) Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

b- Competencies of basic Mechanical Power Engineering (Level B):

B.1) Model, analyze and design physical systems applicable to the specific discipline by applying the concepts of: Thermodynamics, Heat
Transfer, Fluid Mechanics, solid Mechanics, Material Processing, Material Properties, Measurements, Instrumentation, Control Theory
and Systems, Mechanical Design and Analysis, Dynamics and Vibrations.

B.2) Plan, manage and carry out designs of mechanical systems and machine elements using appropriate materials both traditional means
and computer-aided tools and software contemporary to the mechanical engineering field

B.3) Select conventional mechanical equipment according to the required performance.

B.4) Adopt suitable national and international standards and codes; and integrate legal, economic and financial aspects to: design, build,
operate, inspect and maintain mechanical equipment and systems.

c- High specialized competencies (Level C):
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C.1) Evaluate mechanical power and energy engineering designs, processes and performances and propose
improvements.

C.2) Analyze and interpret data, and design experiments to obtain new data.
C.3) Evaluate the power losses in the fluid transmission lines and networks

C.4) Analyze the performance of the basic types of internal combustion engines and hydraulic
machines

C.5) Analysis of fluid power systems, subsystems and various control valves and
actuators.
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Syllabus

3 100 60 20 20 -
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| Contents: Part I: Power transmlssmn. Clutches (posmve and frlctlon), Variation in geometry of friction
surface (plane, conical, cylindrical), Various forms for force generation (mechanical, electromagnetic,
Dynamic and static capacities, Grease and oil lubrication, Rubbing and non- rubbing seals. Sliding bearings:
Hydrodynamic and hydrostatic lubrication. Part I11: Introduction to the use of computers in machine design.
Laboratory:
e Reshetov, D. N., Machine Design, MIR Publisher, 1978.
e Shigley, J. E., Mechanical Engineering Design, McGraw Hill Book Co., 1986.
o Stolariski, T. A., Tribology in Machine Design, Hienemann Newness, 1990.

?5‘““3
MDP347
& 55, () skl sy (5 sinse) NSVl JS5 3yl | (S 5 Alal) o) sill: 5080 a5 Y ¢ )
Do A g N () all Aadie | (b gaaall o) sellys, 4S5 s Apanlalina 5 58, ASilShe) AatLiall 3 8l A 53 (5 )k
(OO 2 | Sealion | (Sl ) g s Jpend 5ok a2l (... Al A5 s Ao ) Al | A g a5 el
Machlne
hydraulic, pneumatic), Introduction to reological clutches, Gears: Straight spur, Helical, Bevel (straight,
spiral, skew) and worm drives, Gear loading forms (static, dynamic, endurance and wear resistance). Part
Il: Brakes (radial and axial, internal and external, single and double) and band brakes, Rolling bearings:
e Training on how to design and do simulation, and estimate different types of stresses by computer
software
References:
u\ \ [
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Mechanlcal
V|brat|on
20 60 100 3
Syllabus

| Contents: Introductlon Solution of the vibration equations. Vibration of single degree of freedom
systems (free and forced). Lagrange equations. Vibration isolation. Vibration measurements. Vibration of
two degree of freedom systems (free, forced). Vibration absorber. Vibration of multi-degree of freedom
systems.
References:

e Ahmed Shabana “Theory of Vibration” Springer; 3rd edition, 2019.

¢ Rao, Singiresu S., Mechanical Vibrations, Pearson; 6th edition, 2018.

e Thomson, William T., Theory of Vibration with Applications, Pearson; 5th edition, 1997.
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Contents: International system of unlts, Theory of measurements, Instrument cIaSS|f|cat|on, Types of
magnification (mechanical, electrical, optical, pneumatic), Measuring signals (static, ramp, dynamic),
Dynamic response of measuring equipment, Sensors and transducers, Fits, Tolerances and limit gauges,
Simple measuring Instruments (venires, micrometers, dial gauges, angle gauges, protractors, sine bar,
sensitive level), Comparators, Measuring machines, Errors and calibration of measuring equipment,
Nanometrology instruments (Light Microscope, Laser Microscope, Atomic Force Microscope (AFM),
Scanning Electron Microscope (SEM), Transmission Electron Microscope (TEM), Scanning Tunnelling
Microscope, X-Ray Diffraction System ....etc.)

References:

Metrology
Measurements

(1)

MDP371

e Magdalena Diering, MichaA, Wieczorowski, Christopher A Brown, Advances in Manufacturing
I1: Volume 5 - Metrology and Measurement Systems, Springer, 2019.
e N.V. Raghavendra and L. Krishnamurthy Engineering, “Metrology and Measurements” Oxford
University Press, 2013.
Laboratory: (Measurement Lab)

Syllabus
e Rulers
e Micrometers
e \Venires

o Dial indicators

e Gage Blocks (linear and angular)
o Fixed gauges

e Limit gauge design

e Angle gauges

e Slip gauges

e Contour projector

e Optical- mechanical comparators
e Sine bar

o Bevel protractors

e Measuring microscopes:

e Light Microscope, Laser microscope, and SEM
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Composite
Materials
Engineering

-lﬁ!—\ﬁ!ﬁ!—

Contents: Composite materials: fibers and their types, fibers and plastics, open and closed molds
operations, production of plastic composites, metal-reinforced composites, ceramic- reinforced
composites, other compositions (concrete - asphalt - wood). behavior of composites under mechanical
tests, applications of composites.

L?A.la." EPVEN]

MDP354

Laboratory:
o Fabrication of composites

e Tension test on composites

e Tension test on polymers

e Tension test on metals
Reference:

Syllabus

e Armand Soldera, Theodorus van de Ven, Advanced Materials, Wiley-VCH, 2020.

e Ever J. Barbero “Introduction to Composite Materials Design” Taylor & Francis Group, LLC,
2018

e Yogesh Jaluria, Advanced Materials Processing and Manufacturing, springer, 2018.
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Theory and
Technology
of Metal MDP11l
MDP362 Cutting

20 60 100 3
Contents Basic concepts and definitions, Tool geometry (definitions, reference planes, geometry of
single point tools, twist drills and milling cutters), Tool materials (types and applications), Chip formation
(types of chips, built up edge BUE, chip compression ratio, determination of shear angle and shear strain),
Mechanics of metal cutting (merchant's analysis, factors affecting cutting forces), Measurement of the
cutting forces, Empirical cutting force relationships in conventional cutting (turning, drilling and milling),
Heat in metal cutting (heat generation and dissipation, cutting temperature, measurement, distribution,
relationships of cutting temperature), Tool failure (types and causes), Tool wear and its measurement,
Tool life, Taylor's relationship, Factors affecting tool life, Chatter in machining (causes, measurements,
limiting width of cut, factors, affecting the limiting width of cut), Cutting fluids (functions, requirements,
types and applications), Surface roughness (sources, parameters, factors affecting surface roughness,
theoretical relationship), Machining economy (machining cost equation, optimum tool life, optimum
machining variables), Machinability (definitions, criteria and indices).

References:

Syllabus e Elhofy, H., Fundamentals of machining processes, Conventional and nonconventional
processes, CRC Press, 2014.
e David A. Stephenson, John S. Agapiou, Metal Cutting Theory and Practice, CRC Press, 2005.
e B. L. Juneja, Fundamentals of Metal Cutting and Machine Tools, New Age International, 2003.
Laboratory: Metal Cutting Lab

e Metal cutting experiments

e Tool geometry

e Chip formation

e Chip compression ratio

e  Cutting forces (orthogonal cutting)

e Cutting forces (conventional cutting in turning and drilling)
e Measurement of cutting temperature in turning

e Measurement of tool wear and tool life

e Chatter in turning (limiting width of cut)
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e Measurement of surface roughness in turning

;L.a;‘
aJP .L.\m

- o

(g sl

¢ el a5 55 ¢ Aleaall llaia ¥l Slay 58l ¢ Andadial) Aollaia ) Sl ) ill ¢ YLaiaY) 4 Hlai il Cana ¢y Jild
il gl Ay ¢ Clleall 3508 Uil ¢ 53 ol asalie s iy a5 ¢ jlasiV1 g Jalis V1 Jalat ¢ puail) 3 plai ¢ (g ll il laal) | ekadl (S gioeall

Lﬁjﬂ“ﬂ‘ uandll HAL’MS\) w‘}]\ s Gluall Gansll ¢ il ypriall Japall cila gb ¢ & juall AilaaY) Jauall cils ol ¢ Jayall
c_aLuaJh ).\a.\.d\ uaas]\ 3 Qh:\:dh

i and C‘

Quality
-lﬁ!—\ﬁﬁ!—

Control
Contents: Presentation and description of data, Theory of probability, Discrete probability distributions,
Continuous probability distributions, Sampling distributions, Estimation theory, Testing hypotheses,
Regression and correlation analysis, Quality definitions and concepts, Process capability analysis, Theory
of control charts, Statistical control charts for attributes, Statistical control charts for variables.

Acceptance sampling: Principles and concepts, Acceptance sampling by attributes, Acceptance sampling
by variables.

References:

e Douglas C. Montgomery, Introduction to Statistical Quality Control, 8th Edition, Wiley Print,
20109.

e Montgomery, D. C., Introduction to Statistical Quality Control, John Wiley and Sons N. Y., 1997.

MDP372

Syllabus
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Contents: Law (deflnltlon relatlon between Iaw and soual science- classification of Iaw) industrial
Syllabus | legislation (work law —work contracts)- right theory (right identification- right elements —right sources)-
legal work elements.

sl ,aS daol> — dwaigll 48 (227)



Blesaall Sile Ll ol deassY1 Al deahll Olyyaall plall (Sgimall

el J—ad - Sl asaaill g ZUSY) Adin panadl - EEN (5 gial) ) ga (s gina

[ vorzs | | e [ e s [N

—Iﬁﬁﬁﬁ-
1 sl
¢Jladll lga¥) ¢alll Jeall ¢ Von Mises Jbae ¢ Tresca Jbas <Yielding & sadll julaa) (45 solll ¢ Jladi¥) 5 dlga)
8l ¢ gadl galal 5 gill) : ) 5N axe ¢ (von Mises - Jladll Jladi¥) 30 pdall fae (3010 ae ) 8 (Jladl) JadiV)
dan e e ¢ (O] ate dpaal ¢ laadl il sl 288 50 5S¢ sl AU s o315l ¢ il ae
oy G s ¢ & jidall dlgal) Jara s deall 5l ¢ Guilaill aae il ¢ A8 4 galll ¢ slgal) Jans) alea ) Jara 53 ) ol el Ggimal
:\;)Jtm)\ ¢ u;l.u!\‘;cdaaﬂ 3 b}ﬁﬂ\@‘ﬁ\)'s‘ csdail) J\.ﬁ!"é)\);h)ﬁéc Alaie Yl g ¢ Aeal! dméa alaie S =
I\_}Ll.dl ‘D}jﬂ\Mhm cg#\:ﬂ\d&&;ﬁc«ﬂ&‘}(bc\ﬁi}”dﬂﬁc(&md&) :dad\oj\jﬁc(b)ﬁﬂ\ ;Uﬁ'&)\_)ﬂ\
Gaall & JSll A ¢ Alaadly JSll ALEN <l jlial ¢ slgay) St s suel) ¢ QUSA HuS ¢ el ¢ &5 lll) 1Sl
RPEEN clalaia wlus ¢ FLDs A A_i‘)laﬁ cdﬁSﬁﬂ\ EEEEN clalais “;:...a‘}d\ _)..4;:\”) d:\S.:.ﬁl\ RPAEN Gldalada ¢ (u;l.u]‘
(A\.@AY\&:MM\M\ dgaa ¢ Agal¥ il jle jusdi ¢ sl J}h‘;r_ ).I_,.\@S‘ Jal gl ¢ d.\Sﬁfﬂ\

Theory of
MDP 245
MDP 312

Metal
-ﬁﬁﬁﬁ%

Forming
Contents: Stress and Strain, Plasticity: Yield criteria, Tresca criterion ,Von Mises criterion, Plastic
work, Effective stress, Effective strain , Flow rules , Normality principle ,Derivation of the von Mises
effective strain, Instability: (Uniaxial tension ,Effect of inhomogeneities , Balanced biaxial tension ,
Pressurized thin-wall sphere , Significance of instability), Temperature and Strain-Rate Dependence:
(Strain rate , Super plasticity , Effect of inhomogeneities , Combined strain and strain-rate effects
Alternative description of strain-rate dependence , Temperature dependence of flow stress ,Deformation
mechanism maps , Hot working, Temperature rise during deformation), Work Balance: (Ideal work),
Slab Analysis and Friction, Upper-Bound Analysis, Deformation-Zone Geometry, Formability:
Syllabus | (Ductility, Metallurgy, Ductile fracture, Hydrostatic stress, Bulk formability tests ,Formability in hot
working), Forming Limit Diagrams: (Localized necking , Forming limit diagrams , Experimental
determination of FLDs , Calculation of forming limit diagrams , Factors affecting forming limits |
Changing strain paths , Stress-based forming limits)
References:

e Uday S. DixitR. Ganesh Narayanan, Metal Forming: Technology and Process Modelling,
McGraw-Hill, 2013.
o William F. Hosford And Robert M. "Metal Forming (Mechanics and Metallurgy)" 2007
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Operatlons
Research
MDP322

- -——

Contents: Plant organlzatlon Organlzatlon charts, Decision making process and theory, Project
management: Planning and scheduling with gantt charts, PERT/ CPM, Design of work systems: Job
design, Work measurement, Facilities layout: Basit Type layouts, Design of product layout (line
balancing), Design of process layout, Production planning and control: Forecasting, Scheduling and
sequencing, Inventory management, Operations research: Linear programming (formulation, graphical
Syllabus | solution, simplex method), Transportation problem, Assignment problem.
References:

e Taha, Hamdy A., Operations Research, Prentice Hall Inc., 1997.

e Stevenson, William J., Production/Operations Management, McGraw Hill, 1997.

¢ Daniel Sipper and Bulfin, Robert L., Production: Planning, Control and Integration, McGraw Hill,
1998
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Non- Tradltlonal
Manufactunn
MDP363

L e | e

Contents: Electrical Dlscharge Machlnlng (EDM), Wire EDM- Chemical Machining (CM), Ultrasonic
Machining (USM), Laser—Beam Machining (LBM), Water Jet Cutting, Abrasive Water-Jet Cutting etc.

References:
e Manufacturing Engineering and Technology Fifth Edition - Serope Kalpakjian and Steven R
Sschmid. (Prentice Hall), 2006.
e Elhofy, H., Advanced machining processes, nontraditional and hybrid machininh processes,

McGraw-HIl, 2005.
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Contents: Screw thread measurement (standard, power and pipe thread), Gear measurement (spur, helical,
worm and bevel), Form error measurement (squareness, parallelism, alignment), Straightness, Flatness,
Roundness measurement, Surface roughness measurement (2D and 3D measurement), Static tests for
machine tools, Advanced measuring techniques (laser measurement and optical fibers, computer- aided
measurement, machine vision). Three-dimensional measuring machines, automatic measurement systems
Syllabus | and during manufacturing.

References:

¢ N. V. Raghavendra, Engineering Metrology and Measurements, Oxford University Press, 2013.

e Magdalena Diering, MichaA, Wieczorowski, Christopher A Brown, Advances in Manufacturing
I1: Volume 5 - Metrology and Measurement Systems, Springer, 2019.
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Automatic
Control of
Mechanical

60 100 3

Contents: Introduction. The Laplace Transform. Modeling of the Dynamic Systems: Mechanical,
Electrical, Electromechanical, Fluid, and Thermal Systems. Time-Domain Analysis and Design of Control
Systems. Frequency-Domain Analysis and Design of Control Systems.

Syllabus | References:

. Gene Franklin, J. Powell, Abbas Emami-Naeini, Feedback Control of Dynamic Systems,
Pearson; 8th edition, 2019.

Dorf, R. C., Modern Control Systems, Pearson Education Ltd; 13th edition, 2017.

. Ogata, K., Modern Control Engineering, Prentice Hall Int., 1997.
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Study
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Contents: The course defines the concept of feasibility studies and the importance of conducting
necessary economic studies as a precursor to the determination of design criteria. Related issues include
Syllabus | the economics of preliminary and operating costs and overheads, and economic returns. the course also
discusses the project development cycle, preliminary feasibility studies (marketing, technical, financial,
organizational, social gain, human resource and time/ cost relationships).
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30 70 - 100
| Contents: The student analyzes and designs an integrated engineering system using the principles,
foundations and engineering skills that he acquired during the different years of study. The project report
submitted by the student includes details of the analysis and design steps achieved for the requirements
of the relevant work assets, including computer applications for mathematical simulation of the designed
system and laboratory tests if necessary. It also includes drawings and engineering maps necessary to
implement the designed engineering system. When discussing his project, the student must demonstrate
his full understanding and understanding of the engineering principles, foundations and elements upon
which his project is based, and his ability to apply them in the field of his engineering work in the future.
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Computer
[ e | e

numerical
control (CNC)

machines
Contents: Components of CNC machines (mechanical parts, sensors, transducers, I|m|t switch, speed
drives and control, hot electrical panel), Describing the operation panel of CNC machine tool (emergency
stop, mode select, cycle start, feed hold, single block, optional block skip, dry run, reference return, feed
rate override, rapid traverse, machine lock, optional stop .... etc), Data, Coding system, Data entry, Axes,
Programming of CNC machines, Manual programming for complex work pieces, Manual programming
using fixed cycles, Looping, Subroutines, Computer aided manufacturing.
References:

e Alan Overby, CNC Machining Handbook: Building, Programming, and Implementation,
McGraw-Hill, 2010.

MDP464

Syllabus e P. Radhakrishnan, Computer Numerical Control Machines and Computer Aided
Manufacture, New Academic Science, 2014.
laboratory:

¢ Analysis of CAM Profile Drawn by Auto CAD Software

e Manual Data Input

* Perforated Tape Input, Magnetic Tape Data Input

o Data Input Via Portable Electronic Storage Unit, Magnetic Disk Input Via an Interfaced
Computer

e Machining a Simple WP (Straight Lines)

e Machining WP of Combined Lines and Curved Shape

MDP413
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Technology
of Formlng

Materials
MDP413

20 60 100 3

Contents: Plastlc shaplng Introduction on polymers and their applications, plastic shaping, Injection
Molding: Manufacturing processes of plastics, Types of injection moulds for thermoplastics, clamping
forces, Number of cavities and layout, Parting planes, Draft angles, Shrinkage, Feeding systems (runners,
gate, sprue and vents), Cooling systems, Ejection systems, Tolerances, Min and max. Wall thickness, How
to manufacture injection mould,...etc. Metal Forming Process: Rolling (Flat Rolling and Its Analysis,
Shape Rolling, Rolling Mills, Other Deformation Processes Related to Rolling), Forging (Open-Die
Forging, Impression-Die Forging, Flashless Forging, Forging Hammers, Presses, and Dies, Deformation
Syllabus | processes Related to Forging), Extrusion (Types of Extrusion, Analysis of Extrusion, Extrusion Dies and
Presses, Other Extrusion Processes, Defects in Extruded Products), Wire and Bar Drawing (Analysis of
Drawing, Drawing Practice, Tube Drawing).....etc. Modern Metal forming process, Modeling of Metal
Forming: introduction to finite element method (FEM), fuzzy and neural networks.

References:

e Mikell P. Groover, Fundamentals of Modern Manufacturing Materials, Processes, and Systems,
John Wiley & Sons, Inc. 2019
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Contents: Introduction and basic definitions, Mechatronics as interdisciplinary subject, Configuration of a
mechatronic system (examples from the field), Mechatronics approach in the design of smart machinery:
Life cycle of a product, Mechatronics concurrent eng, Design methodology, Examples (field), Data
processing and signal handling, I/O data transfer (analog 1/0, digital 1/0), A/D and D/A converters, Sensors
and actuators for mechatronic systems, Data acquisition and control cards and systems, Design of
mechatronic systems using PLC, PC and microcontrollers (hardware and software), Using lab view and mat
lab for simulating the mechatronic systems (with examples).
References:

e Tomkinson, D. and James, H., Mechatronics Engineering, McGraw Hill, N.Y., 1996.

e David, G. and Michael, B., Introduction to Mechatronics and Measurement Systems, McGraw Hill,

2003.

Laboratory:
Mechatronics Lab

e Demonstration and presentation of at least two mechatronic systems.
Performing some experiments on some basic components.
Using an ADDA card to control two types of systems through a PC, based system.
Using a PLC and a microcontroller to control two types of systems.
Simulating two types of systems using lab view and simulink software packages

MDP457
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Non-
Destructive
Tests
MDP457

Bl

Contents: Introduction: Definition of Non-destructive tests (NDT), Need for inspection, working fields,
types of inspection system, Quality of inspection, Reliability of defect detection, Benefits of
nondestructive test examination, available jobs for NDT inspector. NDT methods: Visual inspection (V1),
Liquid Penetrant Inspection (LP), Magnetic Particle Inspection (MT), Electrical Test Methods (Eddy
Current Testing) (ED), Ultrasonic Testing, Radiography, Optical inspection probes, Time-of-flight,
Thermography diffractions, Acoustic emission inspection, Neutron radiography, Laser induced ultrasonic,
Crack depth gauges, Vibration Analysis (VA), ...etc. Applications of NDT in: Additive manufacturing
(AM), polymers and composite materials, welding inspections, laser cutting ...etc

Laboratory:
¢ Visual inspection,

Syllabus e Liquid Penetrant Inspection,
e Magnetic Particle Inspection,
e Eddy Current Testing
e Ultrasonic Testing:
= flaws detection,
= coating thickness measurements,
= thickness measurements.
References:

e Gerhard Huebschen, Iris Altpeter, Ralf Tschuncky, Hans-Georg Herrmann, Materials
Characterization Using Nondestructive Evaluation (NDE) Methods, Elsevier, 2016.

2

100 20

ﬁmﬁ

e Ravi Prakash “Non-Destructive Testing Techniques” New Academic Science Limited,2012
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Contents: Introduction on project management, the environment in which projects operate, the role of the
project manager, project integration management, project scope management, project schedule
management, project cost management, project quality management, project resource management, project
communications management, project risk management, project procurement management, and project
stakeholder management. Nature of organizations, Corporate objectives, The mission statement, Managing
by objectives, Strategies for survival, Functions of the organization, Purchasing, operations, Marketing and
sales, Finance, Products development, Quality and manpower, Finance accounting, Cash flow projection,
Syllabus | Financial accounting ratio, Products development, Stages of design from concepts to specifications,
Management techniques in products development, Types of production operations, Production planning,
Materials management, Quality management, Inspection and testing, Quality assurance, Total quality
management and ISO 9000, Project planning and management, Project definition, Project proposal,
Planning the project, CPM and PERT, Cost analysis and control, Risk analysis and uncertainty.
References:

¢ Neil G. Siegel, Engineering Project Management, Wiley, 2019.

* David L. Goetsch, Project Management for Engineering and Technology, Pearson Education, 2013.
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| Contents: The student analyzes and designs an integrated engineering system using the principles,
foundations and engineering skills that he acquired during the different years of study. The project report
submitted by the student includes details of the analysis and design steps achieved for the requirements
of the relevant work assets, including computer applications for mathematical simulation of the designed
system and laboratory tests if necessary. It also includes drawings and engineering maps necessary to
implement the designed engineering system. When discussing his project, the student must demonstrate
his full understanding and understanding of the engineering principles, foundations and elements upon
which his project is based, and his ability to apply them in the field of his engineering work in the future.

Syllabus
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Hydraulic and
Pneumatic
Circuits

Contents: Basic Components of any Hydraulic Circuit. Tanks, Filters and Hydraulic Fluids. Fluid
properties and testing. Hydraulic Pumps: Gear pumps, Vane pumps, Piston pumps. Hydraulic actuators:
Hydraulic cylinders and limited rotation actuators, Hydraulic motors, Hydrostatic transmissions. Control
Valves: Directional-, Pressure-, and Flow-control valves. Accessories: Accumulators, Pressure
intensifiers. Basic Circuits and Applications. Pneumatics: Development of compressed Air. Working
Elements: Pneumatic Cylinders, Rotary Actuators, Pneumatic Motors, Control Valves: Directional-
Control Valves, Pressure Control Valves, Flow Control Valves Basic Pneumatic Circuits. Basic
pneumatic control circuits, Industrial Applications.

Syllabus

References:
e Pneumatic and Hydraulic Systems, Bosch Publications, SAE, 1994.
e Advances in Hydraulic and Pneumatic Drives and Control. Springer 2020
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Contents: Jigs and fixtures: Advantages of Jigs and fixtures, Principles of location, Types of locators,
Over determined location, Principles of clamping, Types of clamping, Clamping forces, Design procedure,
Drilling Jigs, Indexing Jigs, Milling Fixtures, Indexing table, Single and multiple piece Fixtures, Turning
Fixtures, Welding Fixtures, Assembly Fixtures, Manufacturing of Jigs and Fixtures, Economy of Jigs and
Fixtures.

Machining Tools: Modern cutting tool materials, Coated carbide tips, Boron nitride, Ceramics, Diamond
tips, Design and manufacturing of cutting turning form tools, drilling tools, Form relieved milling cutters,
Threading tools and broaching.

Il . . . . I
Syllabus Forming tools: methods of forming sheet-metals, types of dies (single, compound, combination and

progressive dies), Shearing ( blanking and piercing), Bending (U- and V-bending), Deep drawing of
cylindrical cup with and without flanges, Quadratic and rectangular shapes, Ironing, Manufacturing of
dies.

References:

e Joel Fried, Polymer Science and Technology, Pearson Education (US), 2014.
e K. Venkataraman, Design of Jigs, Fixtures and Press Tools, John Wiley & Sons, 2015.
e John Nee, CMfgE, Fundamentals of Tool Design, Sixth Edition, SME, 2010.
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Contents: Introduction to the field of machine condition monitoring, what is machine condition monitoring,
tools used for machine monitoring: diagnostics and forecasting, reliability, maintenance applications:
machine health monitoring, what is being monitored, number of monitoring times, problems in the plant,
static and dynamic equipment, oil analysis, rays Infrared, thermal imaging, ultrasound, review of the basics
of mechanical vibrations, machine vibration standards and permissible limits, signal capture, fault
diagnosis: imbalance, misalignment, bending, bearings, gears, electric motors, propellers, turbines and
Syllabus | pressure turbines, Resonance, generated electricity defects- applications of nondestructive testing in
monitoring and evaluating of flaws.

References:
e By Saud Altaf and Shafiq Ahmad, Machine Health Monitoring and Fault Diagnosis Techniques,
2019.

e Eisemann, R C, Machinery malfunction diagnosis and correction: Vibration analysis and
troubleshooting for process industries, 1998.
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Workshop-
Machlnes
design

20 6o 100 3
| contents: Introductlon design of gear boxes —speed calculations-method of changing speeds- speed
nomograms- spindles and spindles bearing design- design of spindle bearings-materials of spindle
bearings —design of machine tool structures — materials of machine tool structures- machine tool frames
force analysis — slide ways. Selection of Materials and manufacturing Process for machines tools design,
and cutting tools ...etc.
References:

e P H Joshi, MACHINE TOOLS HANDBOOK, DESIGN AND OPERATION Tata McGraw-Hill

Publishing Company Limited, 2007
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¢ Helmi A. Youssef and Hassan El-Hofy, Machining technology: machine tools and operations,
CRC Press, 2008
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20

| Contents: Introductlon to nanomaterial technologles Classmcatlon of nanomaterlals Size effects,
Applications of powdered and thin films nanomaterials (Drug delivery, Energy-storage and energy
conversion applications, Energy harvesting, PV systems, sensors, MEMS, hard coatings on cutting tools,
...etc.), Modern fabrication methods of powdered and thin films nanomaterials (vacuum systems, growth
mechanism of nanomaterials, Physical vapor deposition and chemical vapor deposition techniques,...etc.),
The mechanical and tribological properties of thin films (hardness, Young’s modulus, fracture toughness,
adhesion, wear resistance, friction coefficient), The optical and electrical properties of powdered and thin
films nanomaterials (Refractive index, Absorption, Photoluminescence (fluorescence), Transmittance,
Diffraction, Band gab estimation, Resistance, ...etc.), Characterization of physical and structural properties
Syllabus | of thin films (Nanoindentation, adhesion, friction/wear, surface roughness, film thickness, chemical
composition, chemical bonding, surface topography,....etc. ), Impact of nanomaterials on the environment
and human health.

Nanomaterlals

Laboratory:
e Thin films deposition by PVD technique.

¢ Thin films synthesis by CVD technique.
e Fabrication of powdered nanomaterials.
* Surface roughness measurements.

e Film thickness measurements.
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References:
e Milton Ohring, “Materials Science of Thin Films Deposition and Structure” Academic Press, 2002.

¢ C. Brechignac P. Houdy M. Lahmani (Eds.), “Nanomaterials and Nanochemistry”, springer,
2006.

MDP323
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Materlal
Handllng

Contents Classmcatlon of Material handllng equipments and properties of its performance- movable

loads — lifting equipment’s (chains- pulleys system — cylinder wire roll -....), Design of ( screw —belt —
Syllabus roller ) equipment of lifting ....etc
References:

e Siddhartha Ray, Introduction to Materials Handling, New Age International (P) Ltd, 2008.
e David E. Mulcahy, Materials handling handbook, McGraw-Hill Professional, 1998.
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Advanced
Topics In
Mechanical MDP347
MDP348 Design

20 60 100 2

Contents: Partl Englneerlng Design: Definitions, Challenges, and Models. - What is engineering design
and how does it relate to new product development? - What are the roles of Design Thinking in
engineering design? - How to identify customer needs (CN) and innovative functional requirements (FR)?
- Part II: The Axiomatic Design (AD) Approach - Complexity in engineering design — making design
simple - Axiomatic framework and design process -The two basic design axioms — independence and
information - Part Ill: The Inventive Problem Solving (TRI1Z) Method in Design - Principles of ideal
design in TRIZ - The TRIZ framework and process, and it can be used to enhance design concepts -
Contradiction and evolution in TRIZ. Part IV: Modeling and Simulation for Material Selection and
Mechanical Design.

Syllabus

References:

e “Axiomatic Design — Advances and Applications”, by Nam P. Suh, the Oxford University Press.

e “Systematic Innovation — an introduction to TRIZ”, by John Terninko, Alla Zusman, and Boris
Zlotin, St. Lucie Press.
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Projects
Environmental

MPE 472

20 60 100 3
Contents: Introductlon natural environmental equilibrium — environmental control: methods of reducing
exhaust gases pollution (mechanical chemical and thermal treatments)- optimum design of chimney — air
population effects (green house effect on layer degradation, smoke fog, acidic rain, climate change) water

pollution control — crude oil pollution — radiation pollution control.
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Programmable
Logic

Controllers
e |

Contents: The programmable logic controller (PLC) and industrial control, PLC archltectures PLC
Syllabus | programming, ladder diagrams, timers, counters, arithmetic functions, data manipulation, data
communication, numerical control, safety measures, maintenance and fault finding.
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Advanced
Topics in MDP253
Welding

MDP458

-ﬁﬁﬁﬁa

Contents: Welding Technology and advanced welding process, How Welding Technology Has Changed
Over The Years, Welding Automation, Rail Welding Technologies, Recent Advancements in Welding
Technology (Laser Welding, Friction stir welding, Advanced Arc Welding,..etc.)-welding inspections-
Career Opportunities in Welding.

Syllab
yllabus References:

e William A. Bowditch, Kevin E. Bowditch, and Mark A. Bowditch, Welding Fundamentals, 5th
Edition, Goodheart-Willcox Publisher, 2016.
e Larry Jeffus, Welding: Principles and Applications 7th Edition, Cengage Learning, 2011.
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Advanced

Topics in

Production MDP253
MDP356 Engineering

20 60 100 3
Contents: Modern mdustrlal productlon and manufacturing processes such as additive manufacturing,
high-power laser processing, and micro-fabrication, physical vapor deposition (PVD) processes for

advanced coatings...... etc.

For Additive Manufacturing: Physics Process for Additive Manufacturing (AM), Direct Digital
Manufacturing and AM; parts and their uses, Computer Aided Design (CAD) and Manufacturing (CAM)
and AM, Different AM processes and relevant Process Physics. Materials Science for Additive
Manufacturing, Polymer and Photopolymerization, Polymer and selective Laser Sintering (SLS), Ceramics:
Syllabus | 5| 5 and Laser Chemical Vapor Deposition (LCVD), Metals: Direct Metal Deposition (DMD) and SLS i)
Role of Rapid Solidification ii) Evolution of Non-Equilibrium Structure iii) Structure Property relationship
iv) Design of tailored structure for end application, Selection of process for desired application.
Mathematical Models for Additive Manufacturing. Process monitoring and Control for AM, Defects,
Geometry, Temperature, Composition, Phase Transformation. Application of AM for various Industries i)
Aerospace: Reactive and Lightweight materials ii) Automobile: Light Weight components, mold Thermal
and Wear management iii) Oil and Gas: Wear and Corrosion management iV) Agriculture: Wear and
Corrosion management, Additive Manufacturing Systems i) Stereolithography ii) 3MD Printing iii)
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Selective Laser Sintering (SLS) iv) Direct Metal Deposition (DMD) and Light Engineered Net Shaping
(LENS).

References:
e Brent Stucker, David Rosen, and lan Gibson, Additive Manufacturing Technologies: 3D Printing,
Rapid Prototyping, and Direct Digital Manufacturing, springer, 2010.

¢ J. Paulo Davim, Microfabrication and Precision Engineering: Research and Development, elsevier,
2016.
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Contents: Introduction, Fluid film lubricant (lubricant properties, Reynolds equation, hydrodynamic,
squeeze and hydrostatic lubrication, thermal effects, analytical methods for bearing of large width, control
volume for bearing of finite width), Surface contact mechanics ( hertzin theory, subsurface stresses and
plastic flow, surface topography), Application of fundamentals (friction, flash temperatures, bounding
lubrication, partial fluid film lubrication, elastohydrodynamic lubrication, wear, systematic approach to
tribological analysis).

MDP459

Syllabus

References:
e Shizhu Wen, Ping Huang, Principles of Tribology, 2nd Edition, wiley, 2017.
e Homer Rahnejat and R. Gohar, Fundamentals of Tribology, 2nd Edition,2012.
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Laboratory:

Industrlal
- 20 | 60 [ 100 3
Syllabus e Training on robotic movements, constrains ..etc.
References:

L;QJS." S gixall

Contents: Introductlon to industrial robots: importance and applications. Spatial descriptions and
transformations. Forward and inverse kinematics of robots. Jacobians: velocities and static forces analysis
of robots. Trajectory generation. Robot dynamics. Robotics control systems.

e John Craig “Introduction to Robotics: Mechanics and Control” Pearson; 4th edition, 2017.

e Lung— Wen Tsai “Robot Analysis: The mechanics of serial and parallel manipulators” John Wiley
& Sons, Inc., 1999,
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Level

Code Course name (Level A) (Level B) (Level C)
Al | A2 | AB| A4 | A5 | A6 | AT | AB | AD|A10 |B1 | B2 | B3 |B4|Cl|C2|C3|C4|C5
PHM 011 (1) Apmaia Glpaly) X X X
PHM 021 (1) Auia ¢l jd X | X X X
£ MPE 041 (1) Apmrin K30 X | X X
2 MDP 041 (1) (oigdl Llauy) g an ) X | X X
I | PHMo3L Towaia LaS X X X
HUM 021 duxaizmall Ll
HUM 031 daa ) g Glualal) L 6l ¢S5 X X X
PHM 012 (2) Fpmaia Glualy ) X X X
PHM 022 (2) Apia ¢l jd X | X X X
D | MPE042 (2) Apmia \SyilSha X | X X
5 MDP 042 (2) (digl) Lalauy! g s )l X | X X
v | MDP 061 el dwdid (sokue X X | X
HUM 011 A1 dnia) 4l X X X X
HUM 041 L ol Sl 5 digl) o )l X | X | X | X | X
MDP143 (1) S8 an ) X X X X
MDP111 (1) z5Y) dwaia X X X
E MDP151 3 sall o gle g dunia X X X
2 PHM113 Alealatll cayaledll X X X
I | mPELLL (1) &) s Sualipy X X X
TRNx11 Ay )l dlac) X X X
EPM 115 A g S5 A S Aeia X X | X
MDP144 (2) SlSa oy X X X X
MDP152 3 gall A glia KiilSea X X X
> | PHMI114 Al ) B sl X X X
S| MPE143 Ak dnia 1SS0 X X X
n CIV103 Aide Awdia X | X X
MPE 112 (2) )~ iy X | X X
HUMx22 Hgal) CuLEMAT X X X
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I | PHM2s (g22a1) Jlal) X X X
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HUMX51 Fliall a5 olaall 5 48Ual Lol X | X X1 X X
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MDP 332 SalSaa <l ) yia) X X X
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MDP322 Clilee & gay X
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Elective courses
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a- Competencies of engineering graduate (Level A):

A.1) Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic science, and
mathematics.

A.2) Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess, and evaluate findings,
and use statistical analyses and objective engineering judgment to draw conclusions.

A.3) Apply engineering design processes to produce cost-effective solutions that meet specified needs with consideration for global,
cultural, social, economic, environmental, ethical, and other aspects as appropriate to the discipline and within the principles and
contexts of sustainable design and development.

A.4) Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and safety requirements,
environmental issues, and risk management principles

A.5) Practice research techniques and methods of investigation as an inherent part of learning.

A.6) Plan, supervise and monitor implementation of engineering projects, taking into consideration other trades requirements.
A.7) Function efficiently as an individual and as a member of multidisciplinary and multicultural teams.

A.8) Communicate effectively — graphically, verbally and in writing — with a range of audiences using contemporary tools

A.9) Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to anticipate and respond to new
situations.

A.10) Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

b- Competencies of basic_Mechanical Power Engineering (Level B):

B.1) Model, analyze and design physical systems applicable to the specific discipline by applying the concepts of: Thermodynamics,
Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing, Material Properties, Measurements, Instrumentation, Control
Theory and Systems, Mechanical Design and Analysis, Dynamics and Vibrations.
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