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1. Diploma programs in mechanical engineering
1.1 Cooling and air conditioning diploma
Table (1.1.1.1) Compulsory courses:
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 2011001 Refrl_gergtlon Cycles, Systems and 3 100
Applications
2 | 4011002 | Heat Transfer 3 100
3 | 4011003 | Air Conditioning 3 100
4 P01 Project 3 100
Total 12
Table (1.1.1.2) Elective courses:”
No Course Course Title Prerequisite Credit Marks
code Hours
4011004 | Industrial Ventilation 3 100
5 | 4011005 Compu_ter_Alded Cooling and Air 3 100
Conditioning
3 | 4011006 Refr_lgeratlon and Air Conditioning 3 100
Equipment
4 | 4011007 | Air Conditioning Applications 3 100
5 | 4011008 | Refrigeration Plants 3 100
6 | 4011009 | Systems and Equipment of Heat Transfer 3 100
7 | 4011010 Refrigeration and Air Conditioning Control 3 100
Systems
8 |4011011 | Automatic control 3 100
9 |4011012 | Control Equipment and Measurements 3 100

* Student should select five courses from the following courses subject to availability in each Semester.
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1.2 Combustion and Internal Combustion Engines Diploma
Table (1.1.2.1) Compulsory courses:
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011013 Thermod_ynamlcs and Fundamentals of 3 100
Combustion
2 | 4011002 | Heat Transfer 3 100
3 | 4011014 | Internal Combustion Engines 3 100
4 P01 Project 3 100
Total 12
Table (1.1.2.2) Elective courses:*
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011015 | Measurements of Combustion Systems 3 100
5> | 4011016 Appllcatl_ons of I\_Iume_rlcal Methods in 3 100
Combustion Engineering
3 | 4011017 | Lubrication Engineering 3 100
4 | 4011018 | Gas Turbine Engines 3 100
5 | 4011019 | Theory of Reciprocating Combustion Engines 3 100
6 | 4011020 | Numerical Methods in Combustion 3 100
7 | 4011021 | Atomization and Spray 3 100
8 | 4011022 | Theory of Combustion 3 100
9 |4011011 | Automatic Control 3 100
10 | 4011023 | Air Pollution 3 100
1.3 Power Plants Diploma
Table (1.1.3.1) Compulsory courses:
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 2011024 Tradltlor_lal Thermal Power Plants and its 3 100
Economics
2 | 4011002 | Heat Transfer 3 100
3 | 4011025 | Gas and Steam Turbines 3 100
4 P01 Project 3 100
Total 12
Table (1.1.3.2) Elective courses:”
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011026 | Numerical Techniques in Power Plants 3 100
2 | 4011027 | Steam Boilers 3 100
3 | 4011028 | Energy Storing and Restoring 3 100
4 | 4011029 | Turbo Machines 3 100
5 | 4011011 | Automatic Control 3 100
6 | 4011076 | Hydraulic Power Plants 3 100
7 | 4011077 | Non-Conventional Power Plants 3 100
8 | 4011078 | Energy Generation Economics 3 100

* Student should select five courses from the following courses subject to availability in each Semester.
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| 9 |4011079 | Heat Exchangers \ | 3 | 100
1.4 Pipelines and Pumps Diploma
Table (1.1.4.1) Compulsory courses:
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011030 | Design of Hydraulic Pipeline Systems 3 100
2 | 4011031 | Hydraulic Machines 3 100
3 | 4011032 | Fluid Dynamics 3 100
4 P01 Project 3 100
Total 12
Table (1.1.4.2) Elective courses:*
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011033 | Hydraulic and Pneumatic Systems 3 100
2 | 4011034 | Pumps and Compressors Stations 3 100
3 | 4011011 | Automatic Control 3 100
4 | 4011017 | Lubrication Engineering 3 100
5 |4011012 | Control Equipment and Measurements 3 100
6 | 4011080 | Two-Phase Flow 3 100
7 | 4011081 Plpel_lne_s and Ducting systems for 3 100
Ventilation
4011082 Fluid E_nglneerlng in Environment 3 100
Protection
9 | 4011083 | Special Topics in Pipelines 3 100
10 | 4011084 | Measurements and Tests 3 10
1.5 Environmental Management
Table (1.1.5.1) Compulsory courses:
No Course Course Title Prerequisite Credit Marks
Code Hours
1 |4011085 | Environmental management systems 3 100
2 | 4011086 | Basics of environmental management 3 100
3 | 4011087 Ass_ess the environmental impact of 3 100
projects
4 P99 Project 3 100
Total 12
Table (1.1.5.2) Elective courses:*
No Course Course Title Prerequisite Credit Marks
Code Hours
1 | 4011088 | Ecosystems 3 100
5> | 4011089 Ssﬁg;/atlon& laws and environmental 3 100
3 | 4011090 | Media and environmental awareness 3 100
4 14011091 | Environmental Education 3 100
5 |4011092 | Environmental economics 3 100

* Student should select five courses from the following courses subject to availability in each Semester.
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6 | 4011093 Eco_nomic evaluation of environmental 3 100
projects
7 | 4011094 | Economics and management of energy 3 100
8 |4011023 | Air Pollution 3 100
9 |4011095 | Ecology 3 100
1.6 Mechanical Design Diploma
Table (1.1.6.1) Compulsory courses:
Course Course Title Prerequisite Credit Marks
code Hours
1| 4011035 | Computer Aided Design (CAD) 3 100
2 | 4011036 | Advanced Stress Analysis 3 100
3 | 4011037 | Advanced Studies in Mechanical Design 3 100
4 PO1 Project 3 100
Total 12
Table (1.1.6.2) Elective courses:”
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011038 | Die Manufacturing and Design 3 100
2 | 4011039 | Engineering Materials 3 100
3 | 4011041 | Mechanical Vibrations 3 100
4 | 4011042 | Design of Mechanical Systems 3 100
5 | 4011043 | Reverse Engineering 3 100
6 | 4011044 | Design for Manufacturing and Assembly 3 100
7 | 4011040 | Signal Processing 3 100
8 | 4011075 | Metrology 3 100
9 | 4011045 | Heat Treatment 3 100
10 | 4011046 | Conventional Welding Methods 3 100
11 | 4011047 | Manufacturing of Engineering Materials 3 100
1.7 Mechatronic Diploma
Table (1.1.7.1) Compulsory courses:
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011048 | Robotics 3 100
2 | 4011049 | Mechatronics 1 3 100
3 4011050 | Sensors and Transducers 3 100
4 P01 Project 3 100
Total 12
Table (1.1.7.2) Elective courses:*
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011040 | Signal Processing 3 100
2 | 4011051 | Mechatronics 2 3 100
3 14011011 | Automatic Control 3 100
4 | 4011052 | Artificial Intelligent 3 100
5 | 4011039 | Engineering Materials 3 100

* Student should select five courses from the following courses subject to availability in each Semester.
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No Course Course Title Prerequisite Credit Marks
code Hours
6 | 4011075 | Metrology 3 100
7 | 4011041 | Mechanical Vibrations 3 100
8 | 4011044 | Design for Manufacturing and Assembly 3 100
9 | 4011047 | Manufacturing of Engineering Materials 3 100
1.8 Production Engineering Diploma
Table (1.1.8.1) Compulsory courses:
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011053 | Technology of Forming and Machining 3 100
2 | 4011054 | Numerical Control of Machine Tools 3 100
3 | 4011039 | Engineering Materials 3 100
4 P01 Project 3 100
Total 12
Table (1.1.8.2) Elective courses:”
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011044 | Design for Manufacturing and Assembly 3 100
2 | 4011040 | Signal Processing 3 100
3 | 4011075 | Metrology 3 100
4 | 4011055 | Advanced Topics in Production Engineering 3 100
5 | 4011056 | Cutting Tools Design 3 100
6 | 4011057 | Non-Conventional Cutting Processes 3 100
7 | 4011058 | Metal Cutting and Forming Machines 3 100
8 | 4011064 | Polymers 3 100
9 | 4011047 | Manufacturing of Engineering Materials 3 100
1.9 Welding Diploma
Table (1.1.9.1) Compulsory courses:
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011059 | Welding Engineering 3 100
2 | 4011060 | Welding Metallurgy 3 100
3 | 4011061 | Welding Tests 3 100
4 P01 Project 3 100
Total 12
Table (1.1.9.2) Elective courses:*
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011039 | Engineering Materials 3 100
2 | 4011040 | Signal Processing 3 100
3 [ 4011045 | Heat Treatment 3 100
4 | 4011046 | Conventional Welding Methods 3 100
5 | 4011064 | Polymers 3 100

* Student should select five courses from the following courses subject to availability in each Semester.
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No Course Course Title Prerequisite Credit Marks
code Hours
6 | 4011044 | Design for Manufacturing and Assembly 3 100
7 | 4011041 | Mechanical Vibrations 3 100
8 | 4011063 | Composite Materials 3 100
9 ]4011011 | Automatic Control 3 100
1.10 Materials Technology Diploma
Table (1.1.10.1) Compulsory courses:
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011039 | Engineering Materials 3 100
2 | 4011062 | Materials Testing 3 100
3 | 4011063 | Composite Materials 3 100
4 P01 Project 3 100
Total 12
Table (1.1.10.2) Elective courses:”
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011043 | Reverse Engineering 3 100
2 | 4011040 | Signal Processing 3 100
3 | 4011045 | Heat Treatment 3 100
4 | 4011046 | Conventional Welding Methods 3 100
5 |4011047 | Manufacturing of Engineering Materials 3 100
6 | 4011064 | Polymers 3 100
7 | 4011075 | Metrology 3 100
8 | 4011044 Design for Manufacturing and 3 100
Assembly
9 | 4011036 | Advanced Stress Analysis 3 100
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1.11 Industrial Engineering Diploma

Table (1.1.11.1) Compulsory courses:
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011065 | Operations Research 1 3 100
2 | 4011066 | Statistical Process Control 3 100
3 | 4011067 | Quality Control 3 100
4 P01 Project 3 100
Total 12
Table (1.1.11.2) Elective courses:*
No Course Course Title Prerequisite Credit Marks
code Hours
1 | 4011039 | Engineering Materials 3 100
2 | 4011040 | Signal Processing 3 100
3 | 4011068 App_llcatl_ons of Computer in Industrial 3 100
Engineering
4 | 4011069 | Operations Research 2 3 100
5 | 4011070 Plannlng and  Management  of 3 100
Production
6 | 4011071 | Engineering Cost Analyses 3 100
7 | 4011072 | Modern Manufacturing Systems 3 100
8 | 4011073 | Management Information Systems 3 100
9 | 4011074 | Total Quality Management 3 100
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Course Code | Course title Credit hours | Prerequisite
4011001 Refrigeration Cycles and Systems 3
% Refrigerants — V_apor C_omprgssion Refrigera'_[ion S_ystem_s — Absorption Refrigeratio_n
9 | Systems — Steam jet Refrigeration Systems — Air Refrigeration Systems — Thermo-Electric
=, | Refrigeration — Liquefaction of Gases — Refrigerants-ice production-no frost — Commercial
9 | and Domestic Refrigerators.
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Course Code

Course title

Credit
hours

Prerequisite

* Student should select five courses from the following courses subject to availability in each Semester.
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4011002

| Heat Transfer E

Steady and unsteady heat conduction — Finned surfaces - Free and forced convection —

wn
-§ Boiling — Condensation — Freezing — Heat Exchangers — Heat Radiation — Principles of mass
<, | transfer —Cooling towers — Air washer — Wet cooling coils — Spray humidifiers — Industrial
9| drying
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Course Code | Course title Credit Prerequisite
hours
4011003 Air Conditioning 3
(%2}
_cgd Psychometric and Air Processes — Comfort Zone — Cooling Load — Heating Load — Design
E, of Air Ducts — Air Distribution and Diffusers - Noise.
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. Credit . .
Course Code | Course title Prerequisite
hours
4011013 Thermod_ynamlcs & Fundamentals of 3
Combustion
o Review of thermodynamic basics — Real gases properties — Energy — Entropy and its change
2 | in combustion process — Chemical equilibrium — Introduction to combustion — Reaction
=, | kinetics — Flame — Explosion — Continuous and periodic combustion systems — Parameters’
& | control the combustion.
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Course Code

Course title

Credit hours

Prerequisite

4011014

Internal Combustion Engines

3

Syllabus

Introduction, — Real Cycles of ICE — Combustion in Gasoline and Diesel Engines — Equations
of Fuel in ICE Vehicles — Road vehicle engine performance — Supercharging — Comparison
between fuel cycle and real cycle — air capacity for two and four-stroke engines — Flame
propagation and combustion waves in SIE — pressure waves in fuel injection systems of diesel

engines — Testing and performance of ICE.
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Credit hours | Prerequisite

Course Code | Course title
4011024 Tradltlo_nal Thermal Power Plants and its 3
Economics

Cycles of Steam Power plants — Fossil Fuel Boilers —steam generators— Condensers — Feed
Water Circuits — Gas Turbines and Combined Cycles — Industrial Power Plants.

Jo—Rall &) sie SR a8
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Syllabus
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Course Code | Course title Credit Prerequisite
hours
4011025 Gas and steam turbines 3

Types of steam turbines — Impulse turbine — Compound velocity impulse turbine — Compound
pressure impulse turbine — Reaction turbine — Velocity triangles — Work and blade efficiency
— Stage and turbine efficiencies — Reheat factor — Nozzles - Losses in steam turbines —

Control in steam turbines — Gas turbines and its performance
Sl o) gis Al 3 g8
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Syllabus
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Course Code | Course title Credit Prerequisite
hours
4011030 Design of Hydraulic Pipeline Systems 3

Considerations in Design of Pipeline Systems — Design of Hydraulic Pipeline Networks —
Economic and Structure Considerations in Pipeline Systems — Performance of Pumps in
Pipeline Network Systems — Operation and Maintenance of Pipeline Network Systems.
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Course Code | Course title Credit Prerequisite
hours
4011031 Hydraulic Machines 3
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(%2}
-cgd Design aspects — Testing — Performance and maintenance of pumps — Compressors —
<. | Blowers- Fans and the theory of each machine (Positive Hydrodynamic Rotors)
(9]
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4011032

Course Code | Course title Credit Prerequisite
hours
Fluid Dynamics 3

Governing equations for fluid flow — One dimensional compressible and incompressible flow

[7p)
-cgu with applications — Two dimensional flow — Navier-Stokes equations and applications on
=<, | flow in pipes — Lubrication theory — Boundary layer — Turbulent flow — Application on fluid
9 | flow in liquid and gaseous pipelines.
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. Credit ..
Course Code | Course title Prerequisite
hours

4011004 Industrial Ventilation 3
é Pollution and Cleaning of Air — Ventilation Systems — Air Ducts - Channels — Fans (Axial
S | Fans — Centrifugal Fans — Screw Fans) — Industrial Applications of Ventilation (Kitchens —

& | Garages)
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Course Code | Course title

Credit
hours

Prerequisite

4011005

Computer Aided Cooling and Air Conditioning | 3

Equipment — Cooling and Heating Loads.

Syllabus

Applications of Computers in Transient Heat Transfer — Insulation of Buildings and
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Course Code

Course title

Credit
hours

Prerequisite

Refrigeration and Air Conditioning Equipment | 3

4011006
3
< | Compressors, Condensers, Expansion devices and Evaporators (Types, design and selection)
=, | - Refrigeration Control Systems — Pumps — Boilers.
(9]
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. Credit . .
Course Code | Course title Prerequisite
hours
4011012 Control Equipment and Measurements 3
é Theory and Performance of Measuring and Control Devices — Control Methods — Protection
< | Equipment and Signals — Application of Air Conditioning Equipment — Electronic Cycles —
& | Sensing Rate of Control Systems- Controllers types.
Gl llaia | Cilaa gl 2ae Jo—tal) o) gic ooRall 2 s
Y 9‘3@3‘&;}:\53@50% I ZBBREER

Alui Cilas g — Alagiall Claa gl - ALalSial) cilas gl (Ple - A sp g IS ela— S ) 50) (538 e o) 58 CaySS (}i C‘g
dala dakuil — G laall 5 3alidll — & jlsal) — ailiaall cliphai — 5 ) jadl g la i) dakail — 4y ) ) il _E

. Credit .
Course Code | Course title Prerequisite
hours

4011007 Air Conditioning Applications 3
é Window Air Conditioning Units — Split Units — Central Air Conditioning ( All Air Systems
S | — All Water Systems — Air—Water Systems ) — Heat Pumps - Heat Recovery Systems —

& | Applications in Factories — Theaters — Hotels And Schools — Special Systems.
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Course Code

Course title

Credit hours

Prerequisite

4011008

Refrigeration Plants

3
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(%2}
_cgd Planning of refrigerated stores — Thermal insulation — Moisture insulation — Cooling load —
E, Refrigeration methods - Refrigerant piping — Transport refrigerators.
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. Credit .
Course Code | Course title Prerequisite
hours
4011009 Systems and Equipment of Heat Transfer 3
é Isolated Systems, Heat Exchangers (Function, Classification, and Thermal Analysis) —
S | Pressure Drop and Inputs of Heat Exchangers, Testing of: Heat Exchangers — Boilers —
& | Radiators — Condensers, Cooling Towers and numerical techniques.
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Course Code | Course title Credit Prereq.
hours

4011010 Refrigeration and Air Conditioning Control Systems 3
Technical Terms, characteristics of control, delay sources, Automatic control response
o methods, sensing elements and mechanisms of control and cycles, Refrigeration control
9 | system, thermostat, pressure control, expansion devices, capacity control, partial load
=, | problems and applications, Primary control systems, Air control systems, All water control
9| systems, Air — Water control systems, special control systems, microprocessors control

systems.
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. Credit . .
Course Code | Course title Prerequisite
hours
4011015 Measurements of Combustion Systems 3
é Classification of fuels and its physical properties — principles of combustion —
= | thermochemical analysis — calorific value — flame temperature — dissociation — combustion
& | processes — burners — different combustion systems.
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. Credit ..
Course Code | Course title Prerequisite
hours
4011016 Appllcatl_ons of I\!umerlcal Methods in 3
Combustion Engineering

[%2]
CBU Engineering Programming of Combustion Process — Gas Dynamics in Ice — Applications
<. | Using Numerical Methods.
wn
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Credit hours

Prerequisite

Course Code | Course title
4011017 Lubrication Engineering 3
3
g Intro_ductlon — Governing equations for oil layer - Hydrostatic bearings — Hydrodynamic
<. | bearings.
(Vp}
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. Credit .
Course Code | Course title Prerequisite
hours
4011018 Gas Turbine Engines 3

é Description — Power ranges and uses — Gas turbine cycles — Specific fuel consumption —
S | Thermal efficiency — Effect of important parameters — Methods of improving performance —

& | Fuel and combustion — Power control — Testing — maintenance-compound cycles
Gl llaia | Cilaa gl 2ae Jo—aall o) gis oAl 2 s
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Course Code | Course title

Credit
hours

Prerequisite

4011019

Theory of Reciprocating Combustion Engines | 3
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Properties of working fluids — Cycles simulation — Mathematical models — Air, fuel and

(%2}
>
9 : ) e
= | exhaust mechanisms — Combustion and pollutants — Heat and mass - Friction — Recharged
& | and normal engine performance
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. Credit .
Course Code | Course title Prerequisite
hours
4011020 Numerical methods in combustion 3

9 Chemical thermodynamics and combustion kinetics review — Multi species reactive systems
< | governing equations — Simple combustion models — Numerical simulation of reactive flow —
<. | Finite difference method — Diffused flame model — Pre-mixed flame model — Numerical

9| methods of reactive two-phase flow — Experimental applications of combustor simulation
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. Credit ..
Course Code | Course title Prerequisite
hours
4011021 Spray and atomization 3

Atomization mechanism — Atomization method-injector design — sprays analysis and its

[%2]
>
P . . . . .
S | calculations — evaporation and combustion of single droplet-spray evaporation and
& | combustion-liquid fuel combustors.
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Course Code | Course title Credit Prerequisite
hours
4011026 Numerical Techniques in Power Plants 3

Syllabus

Numerical Techniques Used in Defining Dimensions and Evaluating Performance of: Heat
Exchangers - Boilers - Isolated Heat Systems - Systems of Thermal Storage - Cooling Towers
- Simulation of Steam Power Cycle - Theoretical Model and Solution.
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Course Code | Course title Credit Prerequisite
hours
4011022 Theory of Combustion 3

Syllabus

Applications of Combustion Models — Chemical Reaction of Fuel Mixtures — Conservation

Equations — Flame Temperature — Dissociation — Combustion Dynamics - Reactant Mixing -
Instantaneous Expanded Combustion.
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Course Code | Course title Credit Prerequisite
hours
4011023 Air Pollution 3

Syllabus

Pollution Sources — Pollution Population and Controlling Methods - Environmental
Legislations — Factors Influencing Air Pollution — Calculation of Annual Concentration from

Exhaust Systems — Calculation of Chimney Height.
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. redi ..
Course Code | Course title Credit Prerequisite
hours
4011027 Steam boilers 3

Introduction to boilers development — Types of boilers — Comparison between fire-tube

[72)
CSG boilers and water-tube boilers — Dynamic performance of water tube boilers — Control in
<, | boilers — Boilers water treatments — Cleaning and maintenance of boilers — Dynamic
9| performance simulation of steam boilers.
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Course Code | Course title Credit Prerequisite
hours
4011028 Energy storing and restoring 3
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Syllabus

Energy forms — Importance of energy storage — Storage capacity determination — Methods of
energy storage — Mechanical storage of energy — water pumping — compressed air — thermal

energy storage — Sensible heat storage — Storage in liquids & solids — Storage in phase
changing materials — Heat exchangers for energy storage — Energy storage in refrigeration

systems — Ice storage — Chilled water storage — Chemical storage.
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Course Code

Credit

Prerequisite
hours 9

Course title

4011

Turbo Machines 3

029

Definitions and classifications — Turbo Machine Thermodynamics, Fluids Flow in Turbo

(72}
>
o : . . . : :
= | Machines, Axial Flow Turbines: Steam and Gas Turbines, Axial Flow Compressors, Wind
& | Tunnels and Centrifugal Compressors.
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Course Code

Credit

Prerequisite.
hours 9

Course title

4011033

Hydraulic and Pneumatic Systems 3

Syllabus

Sources of hydraulic power: Pumps — Components of hydraulic power circuits - Control
components in hydraulic systems — Components of control for hydraulic circuits — Hydraulic
circuit design and analysis. Maintenance of hydraulic systems — Faults diagnosis — Cylinders
and rods Rotary pneumatic actuators (Air motors) — Pneumatic circuits for power

transmission-Logic control concepts- Basic air logic Design.
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Course Code

Credit

Prerequisite
hours q

Course title

4011034

Pumps and compressors stations 3

Syllabus

Theory and design of centrifugal and mixed flow pump — Axial flow pumps — cavitation —
Pumps performance and testing — Operation problems — Pumping stations — Theory and
design of centrifugal compressors — Theory and design of axial compressors — Compressor

accessories.
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Course Code | Course title Credit Prerequisite
hours
4011037 Advanced studies in mechanical design 3

Historical perspective of general design methods - Design Algorithm - Concepts and theory
- Principles of non-symmetry restricted and unrestricted - Direct and indirect research

wn
CSU methods - multi-objective and multi-purposes design - Neural network - Overall design and
<. | methods - Genetic algorithm - Optimal design of dynamic systems - Optimal design of
9| flexible systems - Optimal design of bearings and overall classes - Optimal design of the gear
- Some of the topics in the field of modern design.
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Course Code | Course title Credit hours | Prerequisite
4011048 Robotics 3
é An overview of industrial robots - Coordinate systems and homogeneous transformations -
= | Kinematics of manipulators; motion characteristics and trajectories; dynamics and control of
& | manipulators - Demonstration of robot programming using an industrial robot.
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Course Code | Course title Credit hours | Prerequisite

4011049 Mechatronics 1 3

Syllabus

Basic components of mechatronic systems, Electric circuits including grounding and
electrical interference, Semiconductor electronics including optoelectronic devices, System
response including system modeling and analogies, Analog signal processing using
operational amplifiers, Digital circuits including some special purpose digital integrated
circuits, Data acquisition system including digital/analog conversion, Hardware, Software
code sign of embedded systems based on code sign finite-state machines, Introduction to
VHDL for modeling digital hardware devices using structural, dataflow and behavioral styles.

o)



Internal Bylaw for Graduate Studies

Ladad) cliad all 415041 dasdU)

Faculty of Engineering [ﬁ\ duaigh) d4lg
Kafrelsheikh University - Rl JiS daaly
éghah.\.‘hfu Gda ol) das Jo—2all oyl gis Jaall agS
Y QY\’M\’QL&“M IR R
¢ &
(o SlSaal) Jatiall — 5 ghadll 5l e — Apad N CHlliaall — 4y bl bl — il LAY Aallas GE “E

Credit hours

Prerequisite

Course Code | Course title
4011050 Sensors and transducers 3
(%2}
_cgd Signal conditioning- Analogue sensors and transducers - Digital sensors and transducers —
E, Stepper motors - Drive actuators
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Course Code

Course title

Credit hours

Prerequisite

4011053

Technology of Forming and Machining

3

Machining allowances — Machining on turret lathes — Reaming — Cutting of gears [hopping
—shaping] — Finishing processes [surface grinding — cylindrical grinding — eccentric grinding

[7p)
-cgu — internal grinding] — Electrical grinding — High precision finishing processes - Forging in
=, | open and closed dies for different shapes — Drawing rollers in rolling process — Types of
9| extrusion — Wire drawing on passes — Heat treatment of wire between passes — Tube drawing
and welding — Non-conventional forming processes [explosive forming — rubber forming ]
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Course Code | Course title Credit Prerequisite
hours
4011054 Numerical Control of Machine Tools 3

Syllabus

Operation fundamentals of NC machine tools. NC part programming: manual, and
CAD/CAM methods. Mechanics of metal cutting: examples of turning, milling, and drilling.
Tool wear and breakage. Optimum cutting conditions. Dimensional and form errors due to
static deformations. Dynamics of machining. Laboratory work provides hands-on experience
in tool path generation, machining, and measurements of cutting forces and vibration
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Course Code | Course title Credit hours Prerequisite
4011039 Engineering Materials 3
é Metallic Materials: Processing-Crystal-imperfections-Important metallic alloys — Polymer
S | materials — Composite materials - Ceramic Materials Magnetic Materials — Criteria for
& | materials selection.
Gl llaia | Cilaa gl 2ae Jo—tal) o) gic ooRall 3 s
¥ plall) dria £01).04

Leilan s alalll clay aparai — Alalll Cilane — o s il alal = paailly &pall alad = Slall alal GE &
SLa! — lalll §gay— sl sall alal - alalll L) LAl e sl | £ Z

ALl fay g olal
Course Code | Course title Credit Prerequisite
hours
4011059 Welding engineering 3
é Gas welding — Arc welding - MIG-TIG - Brazing and soldering- Welding equipments —
S | Workshop - Joint design and testing and inspection - Welding defects- Pipe welding- Welding
& | symbols-Safety-Welding and bonding of plastics
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Course Code | Course title Credit Prerequisite
hours
4011060 Welding Metallurgy 3

Syllabus

Metallurgy of steels welding (carbon, microalloy, low alloy, and stainless steel), cast irons,
aluminum-based, copper-based, nickel-based, cobalt-based, titanium-based and other alloys
(including dissimilar combinations) to explain the effects of welding processes and conditions
(including post-weld heat treating) on microstructure and properties - Causes and prevention
of defects and deficiencies which can occur in different alloys, including porosity, cracking,
embrittlement (hydrogen, temper, strain aging, ductile-brittle transition temperatures),
overaging - Metallurgy of soldered and brazed joints. Laboratory experiments will
demonstrate microstructural effects and defects in a range of alloys for different welding
processes and conditions
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Course Code | Course title Prerequisite
hours
4011062 Materials Testing 3
é Tension, compression, bending and impact tests- Hardness- fatigue- Creep - Two dimensional
S | stress analysis - Mohr circle — Three-dimensional stress analysis- Stress deviators- Mean
& | stress - Strain analysis- Yielding theory and elasticity theory.
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. Credit .
Course Code | Course title Prerequisite
hours
4011063 Composite Materials 3
é Basics of composites- Types of binders- Rules for tailoring the properties - Polymer matrix
S | composites: processing, tests — Ceramic matrix composites: processing and applications —
& | Advanced composites — smart alloys.
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Course Code | Course title Credit Prerequisite
hours
4011065 Operations Research 1 3

Syllabus

Decision making process - Problem solving technique - Linear programming model and its
solution graphically and analytically- Line programming applications - Sensitivity analysis -
Interpretation to the computer output of LP solution- Transportation problems -
Transshipment and assignment problems - Shortest route problem - Integer programming.
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. Credit ..
Course Code | Course title Prerequisite
hours
4011066 Statistical Process Control 3

Philosophy behind statistical process control - Control charts for variables - Control charts
for attributes - Control charts for moving averages and cumulative sum. - Control charts.

Syllabus

Jo—aall ¢yl g A a8

Gl llaia | Claa gl) 2ae
S-\j@-“hgh.d ¢V OY

3

i) dmy 5 81 83 sad) L — 33 o) il 5ol — Clavinall g Cllasl) 33 g DA 5 7 3lai — 33 sal) ana (50l CE C‘i
BA};“:\_IG)&_I\.A}LMQM— _E

Course Code Course title el Prerequisite
hours
4011067 Quality Control 3

The principles of quality control - Forms and overlaps the quality of processes and products
- Quality tools - Techniques of quality during and after operation - Applications of quality
control systems
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Credit hours | Prerequisite

Course Code | Course title
4011038 Die Manufacturing and Design 3

Design of die forming for rolling — Extrusion — Wire drawing — Technical considerations —
Techniques for mold manufacturing — Study of die life — Modern die manufacturing —
Dimensions and correction — Calculation of wear clearance.

Syllabus
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Course Code | Course title Credit hours Prerequisite
4011041 Mechanical Vibrations 3
9 Free vibration of one degree of freedom systems - Forced vibration of one degree of freedom
2 | system (periodic and non-periodic)- Vibration of two degrees of freedom system (free and
=<, | forced )- Vibration of multi degrees of freedom system (free and forced)- Characteristics of
9 | eigenvectors - Eigenvalue problem.
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Course Code Course title Credit hours

Prerequisite

4011042 Design of Mechanical Systems 3

Design flow Diagram - Design needs- Specifications and requirements- Feasibility study -

[7p)
-cgu Creative design synthesis - preliminary design and developments - Detailed design -
=<, | Prototype building and testing design for production - product release - Design analysis -
9 | Factor of safety — Reliability — Cost — Safety - Design project - Case studies
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Course Code | Course title Prerequisite
hours
4011043 Reverse engineering 3

Syllabus

The basic concept - the methods of materials - Determination of dimensions and shapes -
design - Reliability - the reliability of registration - analyze the performance of products.
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. Credit ..
Course Code | Course title Prerequisite
hours
4011044 Design for manufacturing and assembly 3
[%2)
-cgd Introduction - the basic rules of design - design methodology - Design for various operations
E, - design for various forming processes - Design for assembly - applications.
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Course Code | Course title Credit Prerequisite
hours
4011040 Signal processing 3

Syllabus

Signals and systems: continuous signals and intermittent long time - exponential and
sinusoidal functions - Batch response - the response function of the stairs only - the basic
properties of the system. Linear systems changing: Systems intermittent in time - to
circumvent the collection. Continuous-time systems: characteristics, systems Mousfah real
differential equations and difference equations, Fourier transform of periodic signals in the
long time constant Alladoria of functions, Fourier transform of periodic functions. Female
candidates. Differential equations and difference equations. Properties of transformation
Fourier in the long time constant, transforming Fourier in the long-time intermittent functions
periodic - features converting Fourier in the long-time intermittent - Convert Z how to draw
closer to convert Z - reverse transformation Z - The characteristics of conversion Z - diagnosis
of linear systems of others changing in time, using the transformation Z - system function and
the Fourier transform - Fourier transform one-sided.
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Course Code | Course title Credit Prerequisite
hours
4011051 Mechatronics 2 3

Syllabus

Microcontroller programming and interfacing including: Microcontroller architectures using
a specific example with details of its assembly language programming and interfacing some
common peripheral. Sensors including: position and speed measurement, Stress and strain
measurement, Temperature measurement, Stress and strain measurement, Temperature
measurement, Vibration and acceleration measurement, Pressure and flow measurement and
semiconductor sensors and MEMS (microelectromechanical systems). Actuators including:
solenoids and relays, Electric motors, Stepper motors, Hydraulic and pneumatic actuators.
Mechatronic systems including: Control architectures and a number of case studies, Using
codesign concepts and VHDL.
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Course Code | Course title il Prerequisite
hours
4011011 Automatic control 3

Syllabus

Introduction and general objectives, the general shape of the control systems, examples of
control systems (with emphasis on systems and logical), the components of control systems
automation: systems, logic control (electrical, electronic, pneumatic, hydraulic, hybrid),
sensors, switches, encoders, angle of rotation, decoder written, analyzers, design of control
systems rationale: systems interoperability and sequential, using charts step and offset, charts
case, the planned peaceful, maps Petri Grafcet, give examples of equipment, numerical
control, production cells, flexible introduction to: electrical and electronic , hydraulic,
pneumatic, give examples of the control of workshop equipment and control equipment in
the digital workshop equipment.
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Course Code | Course title Credit hours | Prerequisite
4011052 Artificial intelligent 3
o Introduction to Artificial Intelligence, Introduction to artificial intelligence languages to
< | solving problems, the representation of cases in a vacuum, search and find the wave, games,
=, | knowledge representation, production systems, logic, probabilistic thinking, tires,
9 | applications.
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Course Code | Course title Credit Prerequisite
hours
4011055 Advanced topics in Production Engineering 3

Syllabus

The concept of operational materials - assess the operational - Recent trends of the cutting
tool materials - the collapse of the cutting tools and mechanisms of corrosion - resistance of
cutting tools - economic considerations in the cutting operations - Complementary surface of

the cutting process.
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Course Code | Course title Credit Prerequisite
hours
4011058 Metal Cutting and Forming Machines 3

Syllabus

Performance criteria for machine tools, Rigidity of the MFTW system and accuracy of
production on machine tools - Determination of principle specification of the machine tool
being design, Drives of machine tools, machine tool spindles and spindle bearings, frame
parts of machine tools, joints of machine tools - Machine tools testing and research. 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.

04



Faculty of Engineering

Fsigh 46

Internal Bylaw for Graduate Studies ﬁ\ Ladad) cliad all 415041 dasdU)
(

Kafrelsheikh University

AR PPN

é,il.uu.\.‘hla s ol) das Jo—tall o) i JRall agS
v laa) alall) (3 4k £

— alalll laSle — G sl al i — Comaall amall (gl alalll — ) — clans yall — ) — el alad
Lyl sl alad — L& alalll — 5 il plad — A i) alad — Alalll il g i) ¢ g3l

. Credit ..
Course Code | Course title Prerequisite
hours

4011046 Conventional Welding Methods 3
8 | Gas Welding - Gases - Filters - Security - Metal arc welding - Properties of Arc - Welding
S | Machines - Types of electrodes welding - Resistance welding - Contrastive welding -
@ | Welding bolts.
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Course Code | Course title Credit Prerequisite
hours
4011064 Polymers 3

Syllabus

injection - extrusion — blowing, ....)

Polymers - Chain reactions - Reactions UNAUDITED BALANCE SHEET - linear polymers
- Polymers and crystalline of random properties - Linked polymers - Additives and fillers -
Thermoplastics - Rigid and thermally types - Manufacture of polymers (casting - pressure -
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Course Code Course title Credit Prerequisite
hours
4011068 Applications of Computer in Industrial 3

Syllabus

analysis - Packages for designing and Computer Aided Drawing

Electronic pages in preparation of budgets, analysis of a tie, cost estimation, and feasibility
studies - Preparation of databases for the purposes of industrial engineering, such as stock
control, production planning of human resources, maintenance records,.... etc. Well Known
software packages for project planning - Simulation programs - Packages for statistical
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Course Code | Course title Prerequisite
hours
4011070 Planning and Management of Production 3

Syllabus

Demand forecasting models - Production planning overlay - Inventory - Production
scheduling - Load machines - Balancing production lines - Production on time - JIT.
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Course Code | Course title Prerequisite
hours
4011071 Engineering Cost Analyses 3

Syllabus

Basic elements of costs - Break - even analysis - time value of money - cash flow - projects
evaluation - Replacement analysis - Depreciation.
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Course Code | Course title Prerequisite
hours
4011072 Modern Manufacturing Systems 3

Syllabus

Ways and methods of design, planning and follow-up manufacturing systems - Assembly
lines - Lines sequential - Technology groups - Production cells - Flexible production systems.
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Course Code | Course title Prerequisite
hours
4011073 Management Information Systems 3

Syllabus

Types of information systems - Components of information Systems - Combination of
information systems - Methods of information systems development - Human element and

information systems - Applications.
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Course Code | Course title Credit Prerequisite
hours
4011074 Total Quality Management 3

Syllabus

Traditional and modern concepts of quality - Completion of a strategy to achieve the overall
management of the quality - Non-traditional methods of quality management - Methods of
improving the quality - Quality planning - International standards of quality.
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Course Code Course title Clrsel Prerequisite
hours
4011035 Computer Aided Design (CAD) 3

Syllabus

Introduction & Principles of CAD — Design process & analysis — Design programs —
Computer aided drawing — Curve design by computer — Multi — Parameter optimum design

— Case studies.
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Course Code | Course title Credit hours | Prerequisite
4011036 Advanced Stress Analysis 3
¥ | Study of stress and strain in space — Relationship between stress and strain — Static and
§ dynamic stresses- Behavior of different materials under variable stresses - Thermal stresses
& | — Thermal cycling - Impact stresses
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Course Code | Course title Credit Prerequisite
hours
4011061 Welding Tests 3

General Introduction - Tests (tensile - compression - Twisting - bending - the distribution of

é hardness) - Visual inspection - Microscopic inspection - Radiation: alpha radiation - X-ray -

S | Isotopes - Equipment radiation - radiation hazards - radiation protection - show films -

& | Properties of the films - Read movies - Ultrasonic testing - Ultrasonic audio - check magnetic
pellets - Eddy currents tests - Fluid piercing test.

Gl llaia | Cilaa gl 2ae Jo—tal) ) gic ookall 2 s

Y Y Ql,\w QJM. I EBRRERE

Al — 3 ganlly il Ayl — S e oSl — Aaalill A pl) — SSLaall Ao — il &k CE o

Course Code | Course title Credit Prerequisite
hours
4011069 Operations Research 11 3

Syllabus

Waiting line models- Introduction to computer simulation - Dynamic programming —
Markoof chains - Branch and bound method - Nonlinear programming
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. Credit ..
Course Code Course title red Prerequisite
hours
4011056 Cutting Tools Design 3

Metal and nonmetal cutting tools materials — Design of cutting tools — Gear cutting tools —
Design and manufacturing of different forms of cutting tools — Special engineering tools —
Dies for mass production — Economic considerations

Syllabus
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. Credit .
Course Code | Course title Prerequisite
hours

4011057 Non-Conventional Cutting Processes 3
[%2)
CSU Mechanical ,chemical, electrochemical, and thermal processes- processes with material
=, | additions
wn
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Course Code | Course title Credit Prerequisite
hours
4011045 Heat Treatment 3

Fermentation - Re-crystal - Normalization - Hardening - Martensitic transformation - Surface
hardening - Hardening and susceptibility to welding and excellence and normalization -
Hardening treatment and removal of internal stresses - Treatment intravenously - Treatment

by sedimentation.

Syllabus
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Course Code | Course title Credit hours | Prerequisite
4011047 Manufacturing of Engineering Materials 3
% Study of advanced manufacturing processes for metals, plastics, and composite materials -
< | Running materials and change shape processes - Similarities and differences - Advantages
=, | and disadvantages in test manufacturing processes such as injection molds, pressing molds,
&9 | extrusion, forming chips, templates fluids, and hairs wrapped.
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Course Code | Course title Credit hours | Prerequisite
PO1 Project 3
[%2)
2
= | Special course studied according to the diploma degree and the supervisor.
&
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Credit hours | Prerequisite

urse Code Course title

4011075

Metrology 3

Syllabus

The international standard systems and standardization — ISO 9000, 9004 and 1SO 14000 —
Using interferometer in the measurements. Miscellaneous measurements — Basics of
instruments and measuring tools design- Metrology of machine tool.
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Course Code | Course Title Credits | Prerequisite

4011076 Hydraulic Power Plants 3

Syllabus

Introduction - Advantages and disadvantages of hydroelectric power plants - Site selection for
hydroelectric power plants (The preliminary and final investigations - Hydrological topographical
and geological investigations) - Classification of hydroelectric power plants - Hydroelectric plant
and its operation - Water pollution and sedimentation effects - The environmental aspects of site

selection.
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Course Code | Course Title Credits | Prerequisite
4011077 Non-Conventional Power Plants 3
Introduction-Wind Power Plants (Wind availability, types of wind mills, wind power
% plant)— Tidal Power Plants (Components, classification and operation, advantages and
e limitations)— Solar Power Plants (Solar collectors and applications, Solar pond technology,
<. | Low, medium and high temperature thermal power generation) — Geothermal Power Plants
9 | (Geothermal energy sources, power estimation, applications, advantages and
disadvantages) — Energy Storage (hydro, mechanical, thermal and electrical systems).
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Course Code | Course Title Credits | Prerequisite
4011078 Energy Generation Economics 3
é Introduction — Energy sources — Thermal power plants economics — Wind systems economics —
= Cost Analysis of solar power plants.
>
(7p]
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Course Code | Course Title Credits | Prerequisite
4011079 Heat Exchangers 3
Review of heat exchanger types — Definitions and quantitative relationships for heat
é exchangers — Analysis solutions to heat exchanger equations — Numerical solution
S | procedures for heat exchanger equations — Charts for mean temperature difference in
& | industrial heat exchanger configurations — Projects: discussing different heat exchangers
in power plants (e.g. condensers, evaporators and cooling towers).
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Course Code

Course title

Credit hours

Prerequisite

4011080

Two-Phase Flow

3

Introduction- Two and multiphase flows- Theory of Homogenous two phase flow- Theory

(72}
_ng of Separated two phase flows- Distribution of velocity and concentration- The 1-D wave
% theory — The interference phenomenon and behavior of thin layers.
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. Credit . .
Course Code Course title Prerequisite
hours

4011081

Pipelines and Ducting systems for Ventilation | 3

Viscous incompressible flow in pipelines — 1-D steady flow of compressible fluid — Fluid

[72)
< flow in pipeline networks — Energy transfer through pipelines — Pumps and pipeline
> systems.
wn
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Course Code

Course title Credit hours

4011082

Fluid Engineering in Environment Protection 3

v
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Syllabus

Basic definitions — Specifications and laws for environmental protection- Main sources for
environmental pollution- Governing equations for atmospheric air flow- cooling of gases
in air — Control of pollution from fixed and moving sources — Treatment of industrial liquids
— Domestic Water treatment — Drains treatment.
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Course Code Course title Credit hours Prerequisite
4011083 Special Topics in Pipelines 3
[7p)
2
S Special Topics in Pipelines networks and Pumps.
&
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Course Code Course title Credit hours | Prerequisite
4011084 Measurements and Tests 3
Basic definitions — Concept of Calibration, static and dynamic response — Importance of
" accuracy, error-propagation and uncertainty analysis in experimental measurements —
_cgu Methods of statistical analysis and graphical presentation of experimental results — Practical
=, applications of measurement devices, electrical instruments, and signal conditioning
@ devices — Using of Personal Computers in data accusation, processing and analysis during
and after experimental measurements.
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Course Code

Course Title Credits | Prerequisite

4011085

Environmental management systems 3

Syllabus

History and evolution of concepts environmental management - environmental management
tools - what environmental management systems - the pros and cons of environmental
management systems (at the enterprise level and at the public level) - Patterns of
environmental management systems - steps to design and implement environmental
management systems - international standards for management systems - structure 1SO
standards of environmental- practical case studies for environmental management systems.
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Course Code

Course Title Credits | Prerequisite

4011086

Basics of environmental management 3

Syllabus

Introduction to the basics of environmental management - definitions environmental
management - elements of environmental management - plans and environmental policies -
environmental management tools - tools of economic - Methods orders and control -
environmental management systems - Environmental Assessment - Principles Economic
Assessment - style cost-effectiveness - cost method - benefit — studies If for environmental
management applications.
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Course Code Course Title Credits | Prerequisite
4011087 Assess the environmental impact of projects 3

Syllabus

The need to assess the environmental impact - patterns and targets environmental impact
assessment studies for the projects - the requirements of an environmental impact assessment
studies - Steps to implement the environmental impact assessment studies - checklists steps
an environmental audit - realistic applications for environmental impact assessment.
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Course Code

Course Title

Credits

Prerequisite

4011088

Ecosystems 3

Syllabus

Introduction to systems - systems go - systems stability and the transition - determinants
systems - systems Ltd. - applications ecosystems - the definition of ecosystem services - rated
services environment for decision makers - properties ecosystem and services: (needs of
public and private - the changes in ecosystems - overlap effective).
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Course Code

Course Title Credits | Prerequisite

4011089

Regulations, laws and environmental policy 3

Syllabus

Definition of the role of science and law in environmental protection - Factors Affecting to
issue environmental law - perspective Egyptian environmental laws - Environmental Law
No. 4 of 1994 - develop environmental management objectives - environmental economics
(principles and definition) - causes of environmental degradation from an economic
perspective - economic valuation of the environment -sustainable Development - food safety
and Egyptian laws.
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Course Code

Course Title Credits | Prerequisite

4011090

Media and environmental awareness 3

Syllabus

Principles of environmental awareness - goals of environmental awareness - major
environmental problems - the principles of human contact - the foundations of
communication strategies - the foundations of design awareness materials - models of
environmental activities - environmental ethics and the ethics of sustainable development -
environmental concerns influence global and local - to maintain vital systems - scientific
applications.
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Course Code

Course Title Credits | Prerequisite

4011091

Environmental Education 3

Syllabus

The history and development of environmental education - developing concepts
environmental education - development and the environment - trends in research of
environmental education - models for Environmental Education - targets environmental
education - examples of the principles, research and theories environmental education -
determine the contents of courses environmental levels of education different - applied
aspects in courses environmental.
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Course Code

Course Title

Credits

Prerequisite

4011092

Environmental economics

3

Syllabus

Principles Economic Assessment - Methods Environmental Assessment (economic
fundamentals) - pros and cons assessment methods economic - property rights Aualbeih -
external effects of environmental changes (positive and negative) - impact on markets and
the allocation of resources - the basis to determine the level of pollution optimization of
pollution from an economic perspective - the basic principles of the problems economic
environment.
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Course Code

Course Title Credits | Prerequisite

4011093

Economic evaluation of environmental projects 3

Syllabus

Foundations Economic Assessment - how to determine priorities - methods of determining
the costs and benefits - style cost-effectiveness - style cost analysis - benefit - the costs and
benefits of public in the face of costs and benefits - methods for assessing the costs and
benefits of public - the principle opponent and its relationship to the benefits and costs - the
positive results of economic evaluation for environmental projects.
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Course Code

Course Title Credits | Prerequisite

4011094

Economics and management of energy 3

Syllabus

Demand for energy - nature of the demand on the resources of various energy and its
determinants - Energy supply and factors affecting it - the energy markets and their
determinants - oil markets (supply and demand and the role of OPEC) - natural gas markets
- management and energy policy: basic concepts - the general goals of energy policy - energy
policy in Egypt (objectives and instruments).
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Course Code

Course title

Credit hours

Prerequisite

4011095

Ecology

3

Syllabus

The concept of ecology , ecosystem , ecological balance , the types of environments , natural
cycles , environmental health , pollution , types of pollution , pollution sources , phenomena
appears due to pollution , global efforts to solve pollution problems, ways to protect organisms
from extinction as a result of contamination of the earth
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Diploma Programs in Electrical Engineering Department

Division of Electrical Power and Machines

1- SPECIALIZATION: Electrical Machines and Control of Electrical Machines
Table (1.2.1.1) Compulsory Courses

No. Course Course Title Prerequisite Credit Marks
Code Hours
1 | 4021001 | Theories of Electrical Machines 3 100
2 | 4021023 | Control of Electrical Machines 3 100
3 | 4021007 | Transients in Electrical Machines 3 100
4 P99 Project(2) 3 100
Total Credit Hours 12
Table (1.2.1.2) Elective Courses”, select 18 hours
No. nggze Course Title Prereq. Elgzdrlst Marks
1 | 4021004 | Electric Testing and Measurements (1) 3 100
2 | 4021005 | Electric Testing and Measurements (2) 3 100
3 | 4021006 | Special Electrical Machines 3 100
4 | 4021024 | Control of DC Machines 3 100
5 |4021025 | Control of AC Machines 3 100
6 | 4021026 | Advanced Control of Electric Motors 3 100
7 | 4021027 | Digital Control of Electric Machines 3 100
4021136 | National and International standard
8 e . . 3 100
specifications for Electric machine
9 | 4021137 | Electromagnet Fields Effect 3 100
4021012 | Generation of Electric Energy from
10 3 100
Renewable Resources (1)
2- SPECIALIZATION: Cutting equipment, Prevention and electric safe
Table (1.2.2.1) Compulsory Courses
No. Cé)ggze Course Title Prereq. ﬁ:)eudrlg Marks
1 | 4021136 | National and International Standard 3 100
Specifications for Electric Machine
2 | 4021135 | Safety in Electrical Installations 3 100
3 | 4021200 | Protection of Transmission and 3 100
Distribution Systems
4 P99 Project(2) 3 100
Total Credit Hours 12
Table (1.2.2.2) Elective Courses™, select 18 hours
No. Cc(:)gg:e Course Title Prereq. g;idrlst Marks
1 | 4021002 | DC Transmission of Electrical Energy 3 100
2 | 4021004 | Electric Testing and Measurements (1) 3 100
3 | 4021005 | Electric Testing and Measurements (2) 3 100
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4 | 4021007 | Transients in Electrical Machines 3 100
5 | 4021008 | Fractional Horsepower Motors 3 100
4021013 | Electrical Power System Control and
6 ! 3 100
Dynamics
7 4021014 | Protection of Electrical Power 3 100
Systems

4021015 | Switchgear Engineering in Electrical

8 3 100
Power Systems
Microprocessor Applications in
9 | 4021017 Electric Power and Machines (1) 3 100
10 4021020 Management and Operation of 3 100
Electric Power Systems
11 | 4021026 | Advanced Control of Electric Motors 3 100
12 | 4021027 | Digital Control of Electric Machines 3 100
3- SPECIALIZATION: Stations and networks
Table (1.2.3.1) Compulsory Courses
No. Ccoggze Course Title Prereq. IC—:IE)?JdrIst Marks
1 | 4021018 | Electrical Power System Analysis for 3 100
Transient States
2 | 4021013 | Electrical Power System Control and 3 100
Dynamics
3 | 4021021 | Electrical Networks (1) 3 100
4 P99 Project(2) 3 100
Total Credit Hours 12
Table (1.2.3.2) Elective Courses*, select 18 hours
No. nggze Course Title Prereq. ﬁ:)eudrlg Marks
1 | 4021002 | DC Transmission of Electrical Energy 3 100
2 | 4021004 | Electric Testing and Measurements (1) 3 100
3 | 4021012 Generation of Electric Energy from 3 100
Renewable Resources (1)
4 | 4021014 | Protection of Electrical Power Systems 3 100
5 | 4021016 | High Voltage Engineering 3 100
6 | 4021019 | Electrical Power Systems Planning 3 100
4021020 | Management and Operation of Electric
7 3 100
Power Systems
8 | 4021022 | Electrical Equipment in Power Plants 3 100
9 | 4021115 | Power Quality 3 100
10 | 4021136 | National and international standard 3 100
specifications
11 | 4021137 | Electromagnet Fields Effect 3 100
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4- SPECIALIZATION: Electrical Drive
Table (1.2.4.1) Compulsory Courses
Course . Credit
No. Code Course Title Prereq. Hours Marks
1 | 4021010 | Electric drives Technologies 3 100
2 | 4021028 | Power Electronics Systems 3 100
3 | 4021011 | Electric Drives 3 100
4 P99 Project(2) 3 100
Total Credit Hours 12
Table (1.2.4.2) Elective Courses”, select 18 hours
Course : Credit
No. Code Course Title Prereq. Hours Marks
1 | 4021004 | Electric Testing and Measurements (1) 3 100
2 | 4021005 | Electric Testing and Measurements (2) 3 100
3 | 4021006 | Special Electrical Machines 3 100
4 | 4021007 | Transients in Electrical Machines 3 100
5 | 4021008 | Fractional Horsepower Motors 3 100
6 | 4021012 Generation of Electric Energy from 3 100
Renewable Resources (1)
7 | 4021022 | Electrical Equipment in Power Plants 3 100
8 | 4021023 | Control of Electrical Machines 3 100
9 | 4021026 | Advanced Control of Electric Motors 3 100
10 | 4021027 | Digital Control of Electric Machines 3 100
11 4021029 | Electronic Devices for Electric drive 3 100
Systems
12 4021030 Harm_onlc Analysis of Electric 3 100
Traction Motors

5- SPECIALIZATION: Electrical Power Systems and Power electronic Systems
Table (1.2.5.1) Compulsory Courses

No. nggze Course Title Prereq. ﬁ:)idrlsf Marks
1 | 4021133 | Industrial Electronics 3 100
2 | 4021013 | Electrical Power System Control and 3 100
Dynamics

3 | 4021003 | Computational Methods in Power 3 100
System Analysis

4 P99 Project(2) 3 100
Total Credit Hours 12

Table (1.2.5.2) Elective Courses”, select 18 hours

No. ngg:e Course Title Prereq. ﬁzzdrlst Marks
1 | 4021002 | DC Transmission of Electrical Energy 3 100
2 | 4021004 | Electric Testing and Measurements (1) 3 100
3 | 4021005 | Electric Testing and Measurements (2) 3 100
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4 | 2021009 Ener_gy Conversion by Semiconductor 3 100
Devices
5 | 4021012 Generation of Electric Energy from 3 100
Renewable Resources (1)
Microprocessor Applications in
6 | 4021017 Electric Power and Machines (1) 3 100
4021018 | Electrical Power System Analysis for
7 . 3 100
Transient States
8 | 4021019 | Electrical Power Systems Planning 3 100
4021020 | Management and Operation of Electric
9 3 100
Power Systems
10 | 4021028 | Power Electronics Systems 3 100
11 4021029 | Electronic Devices for Electric drive 3 100
Systems
12 | 4021115 | Power Quality 3 100
13 | 4021137 | Electromagnet Fields Effect 3 100

Division of Electronics & Communication Engineering Electrical

1- SPECIALIZATION: Electronic Engineering and electronic measurements
Table (1.2.6.1) Compulsory Courses

Course . Credit

No. Code Course Title Prereq. Hours Marks

1 | 4021033 Semlcond_uctc_)r Measurements and 3 100
Characterization
2 | 4021032 | Electronic Devices 3 100
3 | 4021039 | Integrated Circuits Technology 3 100
4 P99 Project(2) 3 100
Total Credit Hours 12
Table (1.2.6.2) Elective Courses, select 18 hours
Course . Credit

No. Code Course Title Prereq. Hours Marks
1 4021037 | Integrated Circuits Engineering 3 100
2 4021038 | Computer Aided Circuit Design (1) 3 100
3 4021040 | Economics of Electronic Projects 3 100
4 4021042 ,a(;vanced Electronic Measurements 3 100
5 4021070 Introducpon to Biomedical 3 100

Electronics
6 4021035 | Nano-Electronics Technology 3 100
7 4021036 Prln_ted Circuits Materials and 3 100
Design

8 4021044 | Industrial Electronics 3 100
9 4021068 | RF Electronics 3 100

2- SPECIALIZATION: Communications networks
Table (1.2.7.1) Compulsory Courses

A1
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Course . Credit
No. Code Course Title Prereq. Hours Marks
1 | 4021046 | Information Theory and Coding 3 100
2 | 4021049 | Digital Communication Systems (1) 3 100
3 | 4021055 | Network Planning 3 100
4 P99 Project(2) 3 100
Total Credit Hours 12
Table (1.2.7.2) Elective Courses™, select 18 hours
Course . Credit
No. Code Course Title Prereq. Hours Marks
1 | 4021052 | Data Communication 3 100
2 | 4021053 | Transmission Systems 3 100
3 | 4021054 | Mathematical Models in Networks 3 100
4 | 4021056 | Local Area Networks 3 100
5 | 4021067 | Optical Communication Systems (1) 3 100
6 | 4021050 | Mobile Communication Systems 3 100
7 | 4021048 | Satellite Communication Systems 3 100
8 | 4021071 | Signal Processing and Applications 3 100
Microprocessors and Interfacing
9 | 4021045 | .. . 3 100
Circuits (1)
3- SPECIALIZATION: Microwave Communications
Table (1.2.8.1) Compulsory Courses
Course . Credit
No. Code Course Title Prereq. Hours Marks
1 | 4021051 | Microwave Communication Systems 3 100
2 | 4021058 | Microwave Electronics 3 100
3 | 4021059 | Planar Microwave Circuits 3 100
4 P99 Project(2) 3 100
Total Credit Hours 12
Table (1.2.8.2) Elective Courses”, select 18 hours
Course . Credit
No. Code Course Title Prereq. Hours Marks
1 4021042 ,a?vanced Electronic Measurements 3 100
o | 4021047 E)ll)gltal Signal Processing Applications 3 100
3 | 4021048 | Satellite Communication Systems 3 100
4 | 4021050 | Mobile Communication Systems 3 100
5 | 4021060 Mod_ellng_ Techniques for Microwave 3 100
Engineering
6 | 4021053 | Transmission Systems 3 100
7 | 4021043 | Communication Electronics 3 100
8 | 4021072 Wavg Propagation in Biological 3 100
Media
9 | 4021057 | Antennas Theory and Measurements 3 100
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4- SPECIALIZATION: Digital and Optical Communications
Table (1.2.9.1) Compulsory Courses
Course . Credit
No. Code Course Title Prereq. Hours Marks
1 | 4021042 | Advanced Electronic Measurements (1) 3 100
2 | 4021049 | Digital Communication Systems (1) 3 100
3 | 4021067 | Optical Communication Systems (1) 3 100
4 P99 Project(2) 3 100
Total Credit Hours 12
Table (1.2.9.2) Elective Courses”, select 18 hours
Course . Credit
No. Code Course Title Prereq. Hours Marks
1 | 4021046 | Information Theory and Coding 3 100
5 4021047 (Dll)gltal Signal Processing Applications 3 100
3 | 4021048 | Satellite Communication Systems 3 100
4 | 4021050 | Mobile Communication Systems 3 100
5 | 4021062 | Optical Communication Systems (1) 3 100
6 | 4021065 | Optical Wave Guide Engineering (1) 3 100
7 | 4021064 | Optical Measurements 3 100
8 | 4021066 | Optics Engineering (1) 3 100
9 | 4021034 | Optical Fibers 3 100
10 | 4021069 | Quantum and Optical Electronics 3 100
11 | 4021073 | Fiber Optic Networks 3 100
12 | 4021063 | Integrated Optics (1) 3 100

DIVISION OF COMPUTER ENGINEERING AND SYSTEMS

1- SPECIALIZATION: Control systems with computers
Table (1.2.10.1) Compulsory Courses

No. CC(:)(;]crIZe Course Title Prereq. Elz)zdrlst Marks
1 | 4021084 | Computer Applications in Control 3 100
2 | 4021085 | Computer Controlled Systems 3 100
3 | 4021087 | Distributed Control Systems 3 100
4 P99 Project(2) 3 100

Total Credit Hours 12
Table (1.2.10.2) Elective Courses, select 18 hours

No. Cc(:)ggze Course Title Prereq. Ic—:lgidrg Marks
1 | 4021074 | Control Systems (1) 3 100
2 | 4021075 | Software Engineering 3 100
3 | 4021077 | computer architecture 3 100
4 | 4021079 | Industrial Process Dynamics 3 100
5 | 4021080 | Measurement Systems 3 100
6 | 4021081 | Selected Topics in Control and 3 100
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Systems Engineering
7 | 4021082 | Signal Processing 3 100
8 | 4021083 | Control Systems (2) 4021074 3 100
9 | 4021085 | Computer Controlled Systems 3 100
10 | 4021088 | Systems Modeling and Simulation 3 100
11 | 4021089 | Advanced Control Systems 3 100
12 | 4021090 | PC-Based Laboratory Automation 3 100
13 | 4021086 | Digital control 3 100
2- SPECIALIZATION: Industrial control systems
Table (1.2.11.1) Compulsory Courses
No. nggze Course Title Prereq. Elf)zdrlst Marks
1 | 4021083 | Control Systems (2) 3 100
2 | 4021074 | Control systems 1 3 100
3 | 4021092 | Industrial Process Control 3 100
4 | P99 Project (2) 3 100
Total Credit Hours 12
Table (1.2.11.2) Elective Courses™, select 18 hours
No. Cé)gg:e Course Title Prereq. ﬁ[)idrlg Marks
1 | 4021078 | Systems Engineering 3 100
2 | 4021079 | Industrial Process Dynamics 3 100
3 | 4021080 | Measurement Systems 3 100
4 | 4021081 | Selected Topics in Control and 3 100
Systems Engineering
5 | 4021086 | Digital Control 3 100
6 | 4021092 | Industrial Process Control 3 100
7 | 4021093 | Robot Systems 3 100
8 | 4021088 | Systems Modeling and Simulation 3 100
9 | 4021094 | Real-Time Industrial Systems 3 100
10 4021095 Micrpprqcessor Industrial 3 100
Applications
11 | 4021089 | Advanced Control Systems 3 100
12 | 4021090 | PC-Based Laboratory Automation 3 100
13 | 4021091 | Microprocessor Systems 3 100

3- SPECIALIZATION: Computer Engineering and software engineering

Table (1.2.12.1) Compulsory Courses

No. CC(:)(;]crIZe Course Title Prereq. Elz)zdrlst Marks
1 | 4021096 | Introduction to Artificial Intelligence 3 100
2 | 4021075 | Software Engineering 3 100
3 | 4021076 | Computer Networks (1) 3 100
4 P99 Project(2) 3 100

Total Credit Hours 12

Ad
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Table (1.2.12.2) Elective Courses, select 18 hours
No. ng(;ze Course Title Prereq. (I—:Igidrlst Marks
1 | 4021097 | Data Structures and Algorithms 3 100
2 | 4021098 | Operating Systems 4021077 3 100
3 | 4021099 | Multimedia Systems 3 100
4 | 4021100 | Programming Languages 3 100
5 | 4021101 | Systems Analysis and Design 3 100
6 | 4021102 | Information Systems 3 100
7 | 4021103 | Design of Compilers 3 100
8 4021104 Sele_cted Topics in Computer 3 100
Engineering
9 | 4021105 | Computer Interfacing and Peripherals 3 100
10 | 4021106 | Knowledge Engineering 3 100
11 | 4021107 | Database Systems 4021075 3 100
12 | 4021108 | Computer Graphics 3 100
13 | 4021077 | computer Architecture 3 100
14 | 4021109 | Advanced Software Engineering 3 100
4- SPECIALIZATION: Computer Networks
Table (1.2.13.1) Compulsory Courses
No. ngg:e Course Title Prereq. ﬁ[)idrlg Marks
1 | 4021076 | Computer Networks (1) 3 100
2 | 4021110 | Computer Networks (2) 4021076 3 100
3 | 4021111 | Network Applications 3 100
4 P99 Project (2) 3 100
Total Credit Hours 12
Table (1.2.13.2) Elective Courses”, select 18 hours
No. ng{;ze Course Title Prereq. ﬁ:)idrlsf Marks
1 | 4021096 | Introduction to Artificial Intelligence 3 100
2 | 4021098 | Operating Systems 4021077 3 100
3 | 4021099 | Multimedia Systems 3 100
4 | 4021100 | Programming Languages 3 100
4021112 | Computer Network Management and
5 . 3 100
Security
6 | 4021113 | Multimedia Networks 3 100
7 | 4021103 | Design of Compilers 3 100
8 4021104 Sele_cted Topics in Computer 3 100
Engineering
9 | 4021107 | Database Systems 4021075 3 100
10 | 4021114 | Local Area Networks 3 100
11 | 4021077 | Computer Architecture 3 100
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Course Code Course Title Credits Prerequisite

4021001 Theories of _Electrlcal 3

Machines
é The Basis Generalized Theory of Electrical Machines, The Basic Model of
S | Electrical Machines, Linear Transformation, Kron’s Primitive Machines,
& | Writing Machine Models in Different Reference Frames.
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Course Code Course Title Credits | Prereq.

4021002 DC Transmission of Electrical Energy 3
The Development Of DC Transmission Systems, Demonstration of Systems in
Operation, Advantages and Disadvantages of DC Transmission of Electrical
Energy Systems, Types of DC Transmission Lines, Types of Rectifier and
Inverter Systems and Their Operation, Protective Systems DC Cables, Voltage
Distribution and Insulation Stresses.

Syllabus
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Course Code Course Title Credits Prereq.

4021003 Computational Method§ in 3
Power System Analysis

Power System Matrices, Input and Transfer Matrices, Admittance Matrices of
The Bus Bars, Impedance Matrices, Circuit Representation, Programming, Large
System Simulation and Programming, Power Flow Studies Concepts and
Methods, Approximate and Fast Methods, Separation Methods, Distribution
Factors, Transfer Methods, Optimal Performance, Generation Control, Error
Analysis, Simulation of Power System Components, Application of Some
Computer Packages.

Syllabus
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Course Code

Course Title

Credits | Prereq.

4021004

Electrical Testing and Measurements (1)

3

Syllabus

Running a Group of Experiments in electrical machines, field power, These Are:
Electrical Machines Lab, Power Systems Lab, High Voltage Lab, Computer Lab,
Power Electronics Lab.
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Course Code Course Title Credits | Prereq.
4021005 Electric Testing and Measurements (2) 3
-cgd A Group of Advanced Experiments in Electrical Machines Lab, Power Systems
= | Lab, High Voltage Lab, Computer Lab, Power Electronics Lab
()]
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Course Code Course Title Credits Prerequisite
4021006 Special Electrical Machines 3
Revision of Basic Concepts in Electromagnetism, Basics of Force and Torque
Generation, Commutator Type Special Machines: Electrical Machine

Syllabus

Amplifiers, Universal Motors, Repulsion Motors, Permanent Magnet DC
Motors, Brushless DC Motors, Special Induction Motors, Linear Induction
Motor, Two Phase Servomotors Systems, Special Synchronous Motors,
Reluctance Motors, Switched Reluctance Machines, Hysteresis Motors, Stepper

Motors, Inductor Type Generators, Super- Conducting Generators.
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4021007

3 Looe<) cyY) 8 LI) cyl)

Y



Faculty of Engineering

WERTTR

Internal Bylaw for Graduate Studies ﬁ\ Ladad) b jall AQaal) Aaipl
(

Kafrelsheikh University

fradid) i€ daala

YY) 1l Caliad 3 ylall VAL ¥ alae (GELEN ¢ pilall ola¥) & sgde s A8l (0 AT jualic
(VY 8 aladY) aSailly (Sl daie zila liul o Lal)l aa el sl B Ay eS|

aSadll o aSadll alas il il jaall Soaliall oY) Gl jhaal o Uad dgan a2y dal yidll
ol Ay e

G
il gall ol Aleliall S jae diel Jiall s aginll S aall 8 AS Al eay Aglee il E ‘E

Course Code Course Title Credits | Prereq.

4021007 Transients in Electrical Machines 3

Storing Energy Electric Elements, Concept of Transient Phenomena, Derivati
of Transient State Equations for Electrical Machines in The Original Frame
Reference, Derivation of State-Space Models, Solution Models Starti
Performance in Induction Motors, Starting of Synchronous Motors, Starting
Reluctance Motors, Transients in Synchronous Generators Following Faults
Disturbances, Dynamic Performance Of DC Motors, Influence of Cont
Systems on Transients Performance.

Syllabus
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Course Code Course Title Credits | Prereq.

4021008 Fractional Horsepower Electrical Motors 3

Low Power DC Motors, Permanent Magnet DC Machines, Special Des
Features of Low-Power DC Machines, Low Power Synchronous Motors, Th
Phase Reluctance Motors, Switched Reluctance Motors, Single Ph

Syllabus

Universal Motors, Repulsion Motors.

Synchronous Motors, Low Power Induction Machines, Three Phase Motors,
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Course Code Course Title Credits Prerequisite
4021009 Energy Conversmn_by 3
Semiconductor Devices
wn
% Energy Conversion Using Rectifiers, AC and DC Choppers, Inverters, Different
=< | Cases of Energy Conversion Using Static Devices
wn
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Course Code Course Title Credits | Prereq.

4021010 Electric Traction Technologies 3

Syllabus

Introduction: Electric Traction Systems, Electric Trains, Motion Dynamics,
Driving Devices, Speed-Time Curves, DC Traction Motors, Starting and
Braking, Applications Of DC And AC Traction Motors, Feeders, Lighting
Devices in Trains, Signaling, Case Study, Electric Trains on Town and
Suburban Lines, Electric Train Way, Subway Trains, Electric Vehicles,
Batteries and Recharging Equipment and Stations Electric Escalators and

Elevators.
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Course Code Course Title Credits Prerequisite
4021011 Electric Drives 3
é Operation Characteristics of Electric Drives, Acceleration Time Curves for
S | Electric Drive Systems, Modern Control Systems for Electric Drives, Modern
& | Methods of Braking, Closed Loop Control Systems for Electric Drives.
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Course Code Course Title Credits | Prereq.

4021012

Generation of Electric Energy from 3
Renewable Resources (1)

Syllabus

Renewable Sources of Energy, Solar Energy, The Photo Voltaic Cells, Sizing of
a Stand-Alone Photo Voltaic System, Control and Voltage Regulation, Storage
Batteries and Inverters for Photo Voltaic Systems, Wind Energy, Generation of
Electric Energy By Wind Turbines, Aerodynamic Characteristics of Wind
Turbines, Wind Turbine Parameters, Basics of Control, Wind Data and Energy

Estimation, Electric Power Generation.
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Course Code Course Title Credits | Prereq.
4021013 Electrical Power Syst'em Control and 3
Dynamics

é Mathematical Models of Electric Power System Components, Stability
S | Calculations, Automatic Voltage Regulators and Their Design Methods,
& | Automatic Load Frequency Control Systems.
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Course Code Course Title Credits | Prereq.

4021014 Protection of Electrical Power Systems 3

% Principles of Electric Protection, Unit Protection, Electromechanical and
= Static Relays, Protection of Power Transformers, Protection of Generators,
= | Protection of Ring Distributors, Protection Organization and Application in
2 Distribution Systems.
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Course Code Course Title Credits Prereq.

Switchgear Engineering in
4021015 > 3

Electrical Power Systems
@ Electric Arcs, Applications, Circuit Breakers, Types and Applications,
=) Transients in Electrical Power Systems, Insulation Coordination, Operation
= | Under Steady State and Transient Conditions, Coordination of Insulation to
&) Protect Against Over-Voltage.
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Course Code Course Title Credits Prereq.

4021016 High Voltage Engineering 3

Syllabus

High Voltage Testing, Impulse Voltages Tests, Impulse Switching, Breakdown
Theories in Gases, High Impulse Calculations and Vibrations, Breakdown
Theories in Solid Insulators, Test Samples Test Methods for Breakdown
Voltage Measurement, Inter-Relation Between Measured Characteristics and
Microscopic Formation of Insulating Materials, Performance of High Voltage
Equipment in Different Conditions, Electric Cables, Current Carrying Capacity
of Cables, Basic Insulator Level (BIL).
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Course Code Course Title Credits Prereq.
Microprocessor Applications in
4021017 . .
0210 Electric Power and Machines (1) 3

é Main Concepts, Microprocessor Programming, Arithmetic Operations, Logic

S | Operations, Control Commands, Subroutines, Microprocessor Interfacing and

& | Methods, Digital Control in DC Motors.
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Course Code Course Title Credits Prereq.
Electrical Power System
4021018 Analysis for Transient States 3

Syllabus

Transients in Synchronous Machines, Over-Voltages in Electrical Power
Systems, Transient Stability in Electrical Power Systems, Multi-Machine
System, Voltage Stability and Voltage Collapse in Power Systems.
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4021019 Electrical Power Systems Planning 3 -

Characteristics of Electrical Loads, Load Forecast, Power Plant Allocation,
Power Plant Sizing, Optimal Sizing and Sitting of Transformer and Switchgear
Substations, Design of Power Transmission Lines, Design of Sub-transmission
Lines, Design of Distribution Networks, Losses in Electrical Power Networks,
The Reactive Power Equation, Voltage Regulation, Power System Reliability,
Power System Protection.
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Course Code Course Title Credits Prereq.
4021020 Managem_ent and Operation of 3
Electric Power Systems
é Unit Commitment Neglecting Transmission Loss, Unit Commitment
S | Considering ~ Transmission ~ Losses, State  Estimation,  Security
& | Considerations in Electric Power Systems.
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Course Code Course Title Credits Prerequisite
Electrical
4021021 Networks (1) 3

Load and Energy Forecast, Distribution System Planning, Design and
Operation, Overhead Lines, Underground Cables, Earthing - Electric
Capacitors, Power System Maintenance.

Syllabus
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Course Code Course Title Credits | Prereq.

4021022 Electrical Equipments in Power Plants 3

Syllabus

Overview on Electrical Equipment in Power Plants, Generators and EXxciters,
Circuits Faults and Methods of Avoidance, Power Transformers, Methods of
Earthing of Electric Power Equipment, Basics and Types of Circuit Breakers,
Fuses and Relays, Protection of Generators and Transformers, Protection of
Overhead Lines and Underground Cables of Electrical Energy Transmission,
Protection Against Overloads, Protection of Symmetrical Networks, Distance
Relaying, Bus-bar Systems Transmission System Testing, Fault Allocation,
Control Rooms.
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Course Code Course Title Credits | Prereq.
4021023 Control of Electrical Machines 3
Types of Electric Drives, Transfer Functions of Separately-Excited DC Motors,
" Closed Loop Control Of DC Motors Applying Controlled Rectifiers and
2 Choppers, Equivalent Circuits of Three- Phase Induction Motor, Speed Control
S | of Three Phase Induction Motors, Voltage Control, Slip Energy Recovery,
& | Inverter Methods, Direct Torque Control, Vector Control Methods,
Synchronous Motors Equivalent Circuits, Vector Control Methods, Inverter
Applications.
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Course Code Course Title Credits | Prereq.

4021024 Control of DC Machines 3

Syllabus

Electric Control Circuits for Separately Excited DC Motor Using Rectifiers and
Choppers, Control of DC Series Excited Motors; Electric Braking Using
Modern Electronic Equipment, Closed Loop Control of DC Motors.
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Course Code

Course Title Credits Prereq.

4021025

Control of AC 3
Machines

Syllabus

Control of The Single-Phase Induction Motor Using AC Choppers,
Control of 3-Phase Induction Motors Using Inverters, Control of
Synchronous Motors Using Voltage Source Inverters, DC Brushless

Motors, Closed Loop Control Systems.
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Course Code

Course Title Credits | Prereq.

4021026

Advanced Control of Electric Motors 3

Syllabus

Control Systems Using Programmable Logic Circuits, Basic Functions,
Advanced Functions, Case Studies: Robot Control, Control of Complex

Systems Containing Electric Drives.
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Course Code

Course Title Credits | Prereq.

4021027

Digital Control of Electric Machines 3

Syllabus

Digital Control in Excitation Systems in Synchronous Machines, Voltage
Regulators, Power System Stabilizers, Digital Control of AC and DC Motors,

Vector Control of AC Motors.
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Course Code

Course Title

Credits

Prereq.

4021028

Power Electronics Systems 3

Syllabus

Revision of Thyristors, GTO and Power Transistors Characteristics, Protection
and Rating Calculations, Single-Phase and Three-Phase Rectifiers, Methods of
Improving Power Factor - DC Choppers for Static Loads - AC Choppers for
Phase Control and Period Control in Single-Phase and Three Phase Systems,
Different Types of Single-Phase and Three-Phase Inverters for Static Loads,

Frequency Converters and Applications in Static Loads.
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rse Code Course Title Credits | Prereq.

4021029

Electronic Devices for Electric Traction
Systems

3

Syllabus

Application of Rectifiers in Electric Traction Systems, Application of
Choppers in Electric Traction Systems, Frequency Converters Applications
in AC Traction Systems, Advanced Braking Systems, Closed Loop Control

¥
;

in Electric Traction Systems.
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Course Code

Credits | Prereq.

Course Title

4021030

Harmonic Analysis of Electric Traction
Motors

3

Syllabus

Definitions and Introduction, Harmonic Sources, Standards and Limits,
System Modeling for Harmonic Studies, Effects of Harmonics on System

Components, Methods of Harmonics Suppression.
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Course Code

Course Title

Credits | Prereq.

4021200

Protection of Transmission and

Distribution Systems

2

Syllabus

Requirements of protection systems — protection of transmission systems -
distance protection- coordination of protection systems — protection of
distribution systems.
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Course Code Course Title Credits | Prereq.
4021130 Performance Analysis of Electric Power 3
Systems

Syllabus

locate the collapse of the cable insulation and ground breaking .

Modeling of power systems elements — power flow studies — short circuit
analysis — different methods for enhancing performance of electric power
systems. Characteristics and components of electrical networks - The
characteristics of the electrical loads networks - Techniques electricity
distribution networks in the world- Improve the power factor of electrical loads
( benefits and techniques ) -Grounding of electrical networks -Shocks and their
impact on human bodies - The dangers of electrical shock trend - Compensators
and power generators ineffective ( New technologies ) - Flexible AC
Transmission Systems (FACTS) - DC power delivery systems with high pressure
- A technique to balance loads tri -faceted and coefficient of lift capability of the
unit -Unbalanced voltage: Causes and Treatment - Fire prevention techniques full
electrical networks -Harmonics in electrical networks (1) sources and its impact
on the equipment and operation of the networks - Harmonics in electrical
networks, (2) techniques to measure their impact and avoid - Harmonics in
electrical networks (3) modern techniques to minimize (4) filters harmonics in
electrical networks Harmonic filters - Supervisory control systems (SCADA
System Electrical energy storage technologies (1) batteries and applications -
electronic technology to improve the performance of the electric arc furnace - the
system the ability to control the path of the consolidated (UPFC) - techniques to
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Course Code Course Title Credits | Prereq.

4021131 Electronic Control of AC Circuits 3

Principle of ON-OFF Control- Principle of Phase Angle Control- Single
Phase Controllers- Three Phase Controllers- Design of AC Voltage
Controller Circuits.
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Course Code Course Title Credits | Prereq.

4021132 Power Semiconductor Devices 3
Basic Semiconductor Physics- Structure, Operation Physics, Output
Characteristics, and Protection Circuits of Diode - Structure, Operation
Syllabus | Physics - Output Characteristics, and Driving and Protection Circuits of
BJT- Structure Operation Physics, Output Characteristics, and Firing and
Protection Circuits of Thyristor.
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Course Code Course Title Credits Prerequisite

4021133 Industrial Electronics 3

Logic Gates, Flip-Flop, Registers, Counters- Basic Microprocessor Structure-
OP-AMP Theory- OP-AMP Characteristics- OP-AMP Negative Feedback-
Linear OP-AMP Circuits - Non-Linear OP-AMP Circuits.

Syllabus
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Course Code Course Title Credits | Prereq.

4021134 Electronic Contro_l of DC and AC 3

Machines
- The Mechanical System and Drive Characteristics - Selecting the Drive
2 | Elements — Separately Excited DC Motor - Separately Excited DC Motor
S | Drive Closed Loop Control. Selecting the Drive system - Three Phase
& | Induction Motor - PWM techniques for inverters - Field Orientation
Techniques - Feedback systems.
L’é:ﬂ.ut,dhln Q\AAJS\A.\G J)-—E“'“Ob'b JJU‘.US

3 T S S B Yl 4021135

LSl e Al ad¥) g Sl cllaadll 8 S i cclind) Jab clS | L g
Al 330 jadleiy 5ol e Uaa¥) it (el Jal so i 58 ccilanall s cliinall 8 3y 5e<U tE ‘E
A el JlaeYl e | T B

Course Code Course Title Credits Prereq.
4021135 Safety in Electrlcal 3
Installations
é Electrical installations in buildings, generating stations and distribution
) substations- Dangerous of electrical installations- Safety for installations-
o Fires due to electrical faults
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Course Code Course Title Credits Prerequisite
National and International
4021136 e 3
Standards Specifications
é National and international standard specifications for safety-Standards for
59 electrical installations- Standards for testing the electrical networks
o components- Safe distances for maintenance of high voltage networks
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Course Code

Course Title Credits | Prereq.

4021137

Electromagnetic Field Effects 3

Sources of pollutions by electromagnetic fields- Effect of electromagnetic
field on human beings and plants Safe distances between
electromagnetic fields and human beings- Relation between
electromagnetic fields and diseases

-

<&

£ | Syllabus

‘,\Sh".\.a

ilaa gl) dae Jo—aal) o) gic oAl 2 g

3 4 ) (5 g1 alai o)) Jlas 4021138

Mw\é#\ c)mﬂ\ﬁb\.u;cu)gﬁ\ﬁ‘)dﬂ\ub)uM.\{)@ﬁ\djsﬂekuz\ém

N

Course Code

Credits | Prereq.

Course Title

4021138

Performance Analysis of Electric Power
Systems

3

Modelling of power systems elements — power flow studies — short circuit
analysis — different methods for enhancing performance of electric power
systems.
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Code Course Title Credits Prereq.

P99

Project (2) 3

Syllabus

Independent individual study or investigation of problems in a field related to
the Diploma, under the supervisions of a faculty member.
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Course Code Course Title Credits | Prereq.
4021031 Electrical Materials 3

Atomic Structure of The Material, The Crystal, Concepts of Quantum

é Mechanics, Energy Bands in Solids, The Electrons and Holes in
S | Semiconductors, Impurities in Semiconductors, Conduction in Semiconductors,
& | Recombination Mechanisms, Photo-Effects, Thermal Effects, Dielectric
Materials and Devices Magnetic Properties of Material.
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Course Code Course Title Credits | Prereq.
4021032 Electronic Devices 3

The P-N Diode Theory, Static and Dynamic Models of The P-N Diode, The

é Bipolar Junction Transistor Models, The Safe Operating Area, Types, The MS
S | Diode, The MIS Diode, The MOS Field Effect Transistor, Types, The Junction
& | Field Effect Transistor JFET, Types, The MESFET's, Thyristors, Opto-
Electronic Devices, Microwave Devices.
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Course Code Course Title Credits | Prereq.
4021033 Characterlst_lc Measurements of 3
Semiconductors

Syllabus

Crystal Orientation, Crystallographic Defects and Observation Methods,
Resistivity and Carrier Concentration Measurement, Lifetime Measurement,
Mobility Measurements, Thickness Measurement, Microscopy Based Methods,
Analytical Methods (TEM, SEM, LEED, X Rays, Spectroscopy: Electron,
Optical and Mass, lon Backscattering, Radioactive Methods).
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Course Code Course Title Credits Prerequisite
4021034 Optical Fibers 3
3
< | Definitions and Terminology, Fiber Optic Cables, Fiber Optic Splices,
% Connectors and Couplers, Fiber Optic Test Methods.
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Course Title Credits | Prereq.

Course Code
3

4021035 Nano-Electronics Technology

Carrier Transport in 2D Semiconductor Structured Systems, Conduction in

(%2}

>

Qo .

S | Super lattices, GaAs Based Hetero-structures, Ternary and Quaternary Hetero-

& | structures, Sige/Si Quantum Structures.
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Course Title Credits | Prereq.

Course Code
3

4021036 Printed Circuits Materials and Design

Basic Considerations, Electrical Performance Considerations, Through
Hole Mounting, Surface Mounting, Flexible Printed Circuits, Computer
Aided Design, Design Verification and Post-Processing.

Syllabus
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Course Code Course Title Credits | Prereq.
4021037 Integrated Circuits Engineering 3
% The IC Processes, The NMOS, The CMOS and The Bipolar Process,
= Active Elements, Passive Elements, Layout of IC's, Building Blocks of
= | Analog IC's, Building Blocks of Digital IC's, Analog Circuits, Digital
&2 Circuits and Systems.
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Course Code Course Title Credits | Prereq.
4021038 Computer Aided Circuit Design (1) 3

" Overview of PSPICE, How to Write a SPICE Netlist, Control Statements
3 and Probe, SPICE Models, SPICE Internal Architecture and Building
= Blocks, Digital and Mixed-Mode Simulation, Behavioral Modeling and
& | Simulation, Behavioral Neural Modeling Using VISSIM, IC Layout Design
and Routing, Application, Specific Integrated Circuits (ASIC's), Examples.
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Course Code Course Title Credits | Prereq.

4021039 Integrated Circuits Technology 3

Syllabus

Physics and Chemistry of Processing, The Integrated Circuit Processes The
Bipolar, The NMOS and CMOS Processes, Physical Design of IC's, Thin Film
Circuits, Thick Film Circuits, Assembly Techniques, Process Measurement

and Testing of IC's, Quality of IC's
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Course Code Course Title Credits | Prereq.
4021040 Economics of Electronic Projects 3
é Economic Analysis Techniques, Present Value, Playback Period, Return on
= Investment Demand, Production Theory, Efficiency of Operating a Plant,
& | Production Cost and Pricing Policy in a Free Market.
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Course Code Course Title Credits Prerequisite
4021041 Active Circuits (1) 3
% RC-Active Circuits, Controlled Source Realizations, Analysis of Active
= Circuits, Operational Amplifiers and Linear Circuit Application, Network
= | Decomposition, Structures, and Sensitivity, Filter Synthesis and Design,
& Switching Capacitor Filters, Wave Digital Filters.
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Course Code

Course Title Credits | Prereq.

4021042 Advanced Electronic Measurements (1) 3

Syllabus

Measurement and Errors, Standards of Measurement, Bridge
Measurements, Electronic Instruments for Measuring Basic Parameters,
Oscilloscopes, Signal Generation, Signal Analysis, Frequency Counters,
Transducers, Analog and Digital Acquisition Systems, Computer

Controlled Test Systems, Fiber Optic Measurement.
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Course Code Course Title Credits | Prereq.

4021043 Communication Electronics 3

Syllabus

Analog Modulation Circuits, 1C Oscillators, Function Generators, Active
Filters, Switched Capacitor Filter PLL and Frequency Synthesizers, Pulse
Modulation Circuits, Multiplexers, Introduction to Data Communication.
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Course Code Course Title Credits Prereq.

4021044 Industrial Electronics 3

Syllabus

Industrial Electronic Devices and Power Supplies, Sensors and Passive
Electronic Transducers, Transducers, Actuators and Solid State Relays,
Actuator, Sensor Interface, Industrial Timers, Industrial Control Systems,
Speed Controllers, Industrial Data Acquisition Systems, Programmable

Logic Controllers (PLC's), Automatic Test and Repair Equipment.
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Course Code

Course Title Credits | Prereq.

4021045 Microprocessors and Interfacing Circuits(1) 3

Syllabus

PC/XT/AT Plug in Card and Chip Interfacing Input/Output Memory,
Input-Output Ports, Devices and Components, Bus Controllers Interfacing

Standards, Interfacing Programming.

AR
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Course Code Course Title Credits Prereq.
4021046 Information Theory and Coding 3
- Information Measure, Discrete Memoryless Source, Entropy Function,
3 Maximality of Entropy Function, Markov Sources, Channel Capacity,
G Continuous Channels, Shannon's Theory, Source Coding, Efficiency in
& | Coding, Optimum Coding, Error Detection and Correction Codes: Block
Codes, Cyclic Codes, Sequential Codes.
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Course Code Course Title Credits Prereq.
Digital Signal Processing
4021047 Y 3
Applications (1)
" Discrete Fourier Transform, FFT Z Transform, Digital Filter, Adaptive
3 Filters, Application of Adaptive Filter, Echo Cancellers and Suppressors,
o Digital Signal Processing of Speech, Digital Image Processing, Applications
& | of Digital Signal Processing to Radar Sonar Signal Processing, Digital
Signal Processing in Geophysics.
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Course Code Course Title Credits | Prereq.
4021048 Satellite Communication Systems 3

Syllabus

Satellite System Configuration and Link Calculations, Orbiting Satellites,
Signal Processing and Multiplexing in Terrestrial Interface Subsystems,
Frequency Division Multiple Access, Time Division Multiple Access, Code
Division Multiple Access, Digital Satellite Earth Stations, on Board

Processing.
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Course Code Course Title Credits | Prereq.

4021049 Digital Communication Systems(1) 3
Sampling and Pulse Modulation, Pulse Transmission, Digital Signals and
Systems, Noise and Errors, Inter-Symbol Interference, Regenerative
Repeaters, Matched Filtering, Synchronization Techniques, Pulse Code
Modulation, Band-Pass Digital Transmission, Coherent Binary Systems,
Non-Coherent Binary Systems.
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Course Code Course Title Credits | Prereq.

4021050 Mobile Communication Systems 3

Introduction, Effect of Mobiling on Communication Systems, VHF and UHF
Propagation in Land, Mobile Communication, Assessment of Deterministic
Propagation Models, Empirical Results for Deterministic Propagation Model,
Probability of Signal Outage, Threshold Crossing Rate and Average Fade Non-
Fade Duration, Average Bit Error Rate in Mobile Channels with Cochannel
Interface, Random Multiple Access to Mobile Radio Channels, Spatial
Distributions in Mobile Slotted ALOHA Networks, Design and Planning of
Cellular Voice Networks, Performance of Digital Cellular Networks.
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Course Code Course Title Credits | Prereq.
4021051 Microwave Communication Systems 3

Study of Digital Modulation Techniques Used in Microwaves, Microwave
Amplifiers, Measurement of Microwave Networks, Design of Microwaves
Networks, Frequency Plan of Microwave Networks

Syllabus
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Course Code

Course Title

Credits

Prereq.

4021052

Data Communication 3

Syllabus

Messages and Switching, Layering, Physical Layer, Data Link Layer,
Network Layer, Transport Layer, Session Layer, Presentation Layer,
Application Layer, Delay Models in Data Networks, Multi Access
Communication, Slotted Multi Access, Carrier Sensing, Multi Access
Reservations, Packet Radio Networks, Radio in Data Networks, Flow
Control, Examples of Data Communication Networks, Inter-Networking,
Integrated Services Digital Network.
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Course Code

Course Title

Credits

Prereq.

4021053

Transmission Systems

3

Syllabus

Line Transmission, Audio Frequency Systems, Carrier Systems for Pair, Type
Lines, Coaxial Cable Carrier Systems, Line System Reliability, Submarine Cable

Systems, Pulse Code Modulation Systems, Radio Systems, Satellite

Communication Systems.
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Course Code Course Title Credits

Prereq.

4021054 Mathematical Models in Networks 3

Syllabus

Unit of Telephone Traffic, Types of Switching Systems from a Traffic Aspect,
Lost Call Systems, Queuing Systems, Input Process, Queue Behavior, Service
Mechanism, Overflow Systems, Methods of Studying, Tele-Traffic Problems,
Analytical Models, Simulation Techniques, Traffic Measurement.
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Course Code Course Title Credits | Prereq.
4021055 Network Planning 3
é Stages in Planning, Present Network Knowledge, Traffic Forecasts, Plant Details,
S| Network Standards, Numbering Plan, Charging Plan, Routing Plan, Signaling
& Standards, Grade of Service, Local Network Planning, Growth Planning.
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Course Code Course Title Credits | Prereq.
4021056 Local Area Networks 3
é Introduction to Local Area Networks, Access Protocols IEEE 802 Standard, Data
S| Link Layer, Carrier Sense Multiple Access/Collision Detection Protocol, Token
&) Ring, Token Bus, Fiber Distributed Data Interface, Metropolitan Area Network.
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Course Code

Course Title Credits | Prereq.

4021057 Antennas Theory and Measurements 3

Syllabus

Communication with Radio Wave, Fundamentals of Electromagnetic Radiating
Antenna and Antenna Impedance: Some Basic Antenna Parameters, Dipoles,
Arrays and Long Wire Antenna, Biconical Antennas, Folded Dipole Antenna,
Baluns, Array Pattern Synthesis: Feed Network for Array, Phased Arrays,
Aperture Type Antenna, Application of Field Equivalence Principles to Aperture
Radiation, Open Wave-Guides and Horn Antennas, Receiving Antennas:
Reciprocity Theorem and Effective Area for Antennas, Receiving Antennas:
Reciprocity Theorem and Effective Area for Antennas, Antenna Noise
Temperature, Propagation: Surface Wave Propagation, lonosheric Propagation,
Microwave and Millimeter Wave Propagation, Introduction to Microstrip
Antenna.
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Course Code Course Title Credits | Prereq.
4021058 Microwave Electronics 3

Microwave Semiconductor Devices, Two Terminal Microwave Devices and Their
Use in Detection, Mixing Change of Phase and Displacement, Negative
Resistance Microwave Devices and Their Use in Amplifiers, (FET) Transistor

Syllabus

FET in Microwave Amplifiers.
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Course Code Course Title Credits | Prereq.
4021059 Planar Microwave Circuits 3

Analysis of Planar Microwave Circuits, Use of Planar Circuits in The Design of
Passive Devices Such as Filters, Transformers and Have Distributions, Use of
Planar Circuits in Design of Active Devices Such as Detectors, Mixers Voltage

Syllabus

and Power Amplifiers.
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Course Code Course Title Credits | Prereq.
4021060 Modeling Techn!ques_for Microwave 3
Engineering

Syllabus

of Ready Made Computer Programs in Modeling of Electromagnetic Wave

Modeling Techniques for Electromagnetic Waves Using Computers, Time
Domain, Frequency Domain, Quasistatic Equations, Harmonic Equilibrium, Use

S.
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Course Code Course Title Credits | Prereq.
4021061 Microwaves Circuits 3
é Transformers, Resonators, Power Dividers Hybrid Junctions, Directional
S| Couplers, Scattering from Obstacles, Filters, Theory of Magnetic Materials,
& Ferrite Devices.
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Course Code

Course Title

Credits

Prereq.

4021062

Opto-Electronic Engineering (1)

3

Basic

Syllabus

Semiconductor

Optical  Properties,

Hetero-Junctions,
Luminescence, Design of LED for Optical Communication, Principles of Laser
Action, The Fabry, Perot Cavity, Laser Line Width, Generation of Pulses, Theory
of Semiconductor Laser, Modulation Frequency Response of LD, Noise in LD,
Stripe Geometry of LD, Gain and Index Guidance in LD, Quantum Well Lasers.
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Course Title

Credits

Prereq.

Course Code

4021063 Integrated Optics (1) 3
Analysis of Open Wave-Guides, Symmetric Slab Wave-Guide, Multi Layer
Wave-Guide Graded Index Wave-Guide, The WKB Method, Two Dimensional
Wave-Guide, The Effective Index Method (EIM), Integrated Optical
Components, Beam Propagation Method, Fabrication Technique, Characterization

Techniques, Integrated Opto-Electronics.

Syllabus
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Course Code Course Title Credits Prereq.

4021064 Optical Measurements 3

Basic Concepts for The Measurement of Fast Processes: Streatc Techniques,
Sampling Technique, Measurement of This Intervals as Spatial Displacement,
Signal Conversion Correlation Methods, Limits for Time Resolution, Non Linear
Optical Methods for Measuring Ultra-short Light Pulses, Measurement of The
Intensity Correlation Function By Means of Second Harmonic Generation, and
Two Photon Florescence, Measurement of Intensity Cross Correlation Functions,
Optical Kerr Gates, Fluorescence Measurement Ultrafast Spectroscopy, High
Resolution Nonlinear Optical Spectroscopy Four Wave Mixing Spectroscopy,
Multi-photon Spectroscopy, Optical Fiber Measurements, LD Measurements.
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Course Code Course Title Credits Prereq.

4021065 Optical Wave Guide Engineering (1) 3
Asymmetric Slab Wave-Guide_ Step Index Optical Fibers Rays in Graded Index
Wave-Guides, W.K.B Method and Wave Treatment of Slab and Optical Fibers,
Dispersion in Fibers and Fiber Bandwidth, Attenuator in Fibers, Fiber Intensity
and Interferometry Sensors.

Syllabus
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Course Code Course Title Credits Prereq.
4021066 Optics Engineering (1) 3

Syllabus

Diffraction Theory, Huygen’s Principle, Diffraction Integral, Gaussian Beam
Propagation, Wave Optics of Thin Lenses, Fourier Optics, Holography, Optical
Fibers: Step Index and Graded Index.
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Course Code

Course Title Credits Prereq.

4021067 Optical Communication Systems (1) 3

Syllabus

Overview of Optical Communications, Optical Fiber Power Launching and
Coupling, Optical Receiver Operation, Photo Detectors and Preamplifiers, Point
to Point Optical Links, Carrier to Noise Ratio, Optical Atmospheric Links,
Progress in Optical Communications.
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Course Code

Course Title Credits Prereq.

4021068 RF Electronics 3

Syllabus

RF Engineering - Systems and Circuits - RF Amplifiers and Oscillators -
Amplifier design and Construction - Circuit Fundamentals - Active and Passive
Devices - Sources and Available Power — Quality Factor Q - Resonant Circuits -
Bandwidth and Attenuation - Practical Components - Amplifier Fundamentals -
Impedance Transformation Networks - Introduction to Scattering Parameters -
Design Using Scattering Parameters — Micro-strip and Strip line - Hybrid
Lumped-Element Micro strip Networks - All-Micro strip Network Design -

Quarter-Wave and Related Transformers - Cascaded Networks
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Course Code Course Title Credits

Prereq.

3

4021069 Quantum and Optical Electronics

The laser principles; analysis of specific laser systems such as gas lasers,

= _ ; . :

9| semiconductor lasers, and other solid-state lasers; laser dynamics, noise

=| phenomena, nonlinear optics, guided wave optics, selected applications of

@1 coherent optics.
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Course Code Course Title Credits

Prereq.

3

4021070

Introduction to Biomedical Electronics

Medical instrument- vital transmission principles- vital transmission of electrical

é potential application- principles of design and application of filters-
S| measurements of blood pressure- lab.-analysis instruments- medical computer
& systems-principle of design and amplification- X & XT ray — magnetic principles
of electrical safety in medical instruments.
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Course Code Course Title Credits | Prereq.
4021071 Signal Processing and Applications

Discrete Fourier Transform, FFT Z Transform, Digital Filter, Adaptive Filters,
Application of Adaptive Filter, Echo Cancellers and Suppressors, Digital Signal
Processing of Speech, Digital Image Processing, Applications of Digital Signal
Processing to Radar Sonar Signal Processing, Digital Signal Processing in

Geophysics.

Syllabus
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Course Code Course Title Credits | Prereq.
4021072 Wave Propagation in Biological Media 3
é Medical terminology, dielectric behavior of biological molecules, measurement of
S| the electrical constants of the human body - Radioactive signals in human body -
& Microwave components used for human body.
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Course Code Course Title Credits | Prereq.

4021073 Fiber Optic Networks 3

Syllabus

Optical sources, Optical filters, - Switches and routers, Optical amplifiers -
Wavelength converters(Optoelectronic, All-optical)- Time division multiplexers
/demultiplexers - Optical layer and relationship to classical layer models -
Classification of network types, Definition of transparency - Optical media access
techniques (TDM, WDM) - Optoelectronic transmitters and RP0404ivers -
Review of digital transmitter & rP0404iver design and function- Optical Network
Model - Physical Layer Issues - Bandwidth - Optical nonlinearities, Optical
crosstalk - Dynamic range limitations, Dynamic effects - Short pulse transmission
- Point-To-Point Transmission Analysis - Physical link model - TDM and WDM
performance evaluation - Effect of cascaded network elements - Single hop and
Multi hop networks - Broadcast and Select Networks - Wavelength routed
networks - Time Division Multiplexed Networks — Media access protocols -
Packet Switched Optical Networks
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Course Code Course Title Credits Prereq.
4021074 Control Systems (1) 3

Control Strategies, Transfer Functions and Transfer Operators, Transport

% Delays, State Models, System Time Response, Model Estimation from Time
9 | Response, Frequency Domain Response, Closed Loop Stability, Frequency
= | Domain Compensatory Design, Industrial Controllers and Final Control
9 | Elements, Experimental Testing of Plant, Control System Performance and

Commissioning.
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Course Code Course Title Credits Prereq.

4021075 Software Engineering 3

Syllabus

Introduction: Well Engineered Software, The Software Process, Management
Process Models, Human Factors in Software Engineering, Knowledge
Processing, Group Working, Software Specification: Software Requirements
Definition, System Modeling, Requirements Specification, Software
Prototyping, Formal Specification, Algebraic Specification, Model-Based
Specification, Software Design: The Design Process, Design Strategies, Design
Quality, Object Oriented Design: Function Oriented Design Case Tools, User
Interface, Validation and Verification.

ARA
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Course Code Course Title Credits Prereq.

4021076 Computer Networks (1) 3

Architecture of High Speed Network Protocols, Physical Layer Concepts

Link Layer Concepts using Asynchronous Transfer Mode and Fast Switc

Syllabus

Issues, Application Layer Issues with Emphasis on Quality of Service
Multimedia Applications.

and

Network Access Methods with Emphasis on Optical-Based Techniques, Data

hed

Local Network Techniques, Inter-Networking Protocols with Emphasis on New
Generation Internet, Transport Layer Protocols with Emphasis on Performance

for
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Course Code Course Title Credits Prereq.

4021077 Computer Architecture 3

Syllabus

Other Message-Passing Multiprocessors, and Hardware Multithreading,
Systems Organization, 1/O Processors, 1/0 Channels, and 1/0 Support

Clusters of Independent Disks, Disk Arrays, and Redundancy in Disk Arrays.

Definition and Terms of Computer Architecture: Instruction Sets, Basic Data
Types, and Addressing Modes, Memory Organization and Hierarchy: Virtual
Memory and Cache Memory, Conventional Architectures, Pipelined Processors,
Superscalar Processors, VLIW Processors, Parallel Array (Systolic) Processors,
Re-configurable Parallel Array Processors, and Associative Processors,
Massively Parallel Processors, Shared Memory Multiprocessors, Clusters and

1/10
for

Multiprocessors, Disk Modeling, Disk Cache Buffers, Concurrent Disks,
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Course Code

Course Title

Credits

Prereq.

4021078

Systems Engineering

3

Syllabus

Evaluation of Systems Science and Its Historical Development, Systems
Movement and Its Relation to Cybernetics, Operations Research, Systems
Analysis and Systems Engineering, Systems Modeling: Classical Deterministic
Models, The Standard Linear Programming Model, Inventory Models, Queuing
Models, Systems Methodology, Adaptive Systems, Applications: Computer-
Board Systems, Industrial Systems, Economic and Social Economic Systems.
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Course Code

Course Title

Credits

Prereq.

4021079

Industrial Process Dynamics

3

Syllabus

Introduction, Lumped Parameter Systems, Distributed Parameter Systems,
Linearization, Transient and Steady State Responses, Dynamic Models,
Structure of Dynamic Models, Dynamic System Characteristics, Mechanical
Systems, Electromechanical Systems, Thermal Systems, Hydraulic Systems,
Pneumatic Systems, Numerical Solutions, Analog and Digital Simulation.
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Course Code

Course Title Credits Prereq.

4021080 Measurement Systems 3

Syllabus

Information and Signal Processing, Type of Measurements and Instrumentation
Specification, Intelligent Instrumentation, Temperature Measurements, Torque
Measurements, Pressure Measurements, Selected Other Measurements:
Humidity, Acidity, Density, Sound, Level, Motion, Chemical Analysis, Digital
Transducers, Instrument Technology: Design and Construction of Instruments,
Instrument Installation, Display and Recording, Reliability, Safety, Design and
Construction, Redundant Measurement and Their Role in Fault Detection.
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Course Code Course Title Credits Prereq.
4021081 Selected Topics in Confcrol and 3
Systems Engineering
% This Course Will Be Offered Whenever Required to Teach Subjects on Robust
9 | Control, Inferential Control and Identification Self Tuning and Adaptive
= | Control, in General Recent Developments in Theory and Applications in Control
& | Engineering Will Be Considered.
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Course Code Course Title Credits Prereq.
4021082 Signal Processing 3

Syllabus

Types of Signals, Discrete Fourier Transforms DFT, Fast Fourier Transforms
FFT, Inverse Transform, Storage Requirements, Random Number’s, Spectral
Analysis and Coherence Estimation, Frequency and Time Domain Response of
Linear Systems, Software Development, Digital Filtering Fundamentals of
Infinite Impulse Response IIR and Finite Impulse Design of IR and FIR Filters,
Decimation and Interpolation Routines Development of Simple Routines
Throughout The Course Material That Are Portable and Easy to Use.
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Course Code Course Title Credits | Prereq.

4021083 Control Systems (2) 3

Syllabus

Introduction, Digital Control Concepts (Sampling, Holders, Signal Conditioning
and Data Acquisition Systems), Digital Control Strategies, Tracking Control,
Self Tuning Control, Adaptive Control, Noise Rejection in Control Systems,
Software Engineering in Digital Control, Real Time Operation Systems for
Digital Control, Supervisory Control, Monitoring and Man-Machine Interface,
Programmable Logic Controllers.
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Course Code Course Title Credits | Prereq.

4021084 Computer Applications in Control 3

Computer Control Principles, Digital Proportional, Derivative, Integral Control,
Pole-Placement Digital Control, Independent Regulation and Tracking Pole-
Placement Control, Minimum Variance Controller, Generalized Minimum
Variance Control, Computer Process Identification Using Least Squares
Method, Practical Tips of Industrial Process lIdentification, Using Matlab for

Syllabus

Control Algorithms Simulation.
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Course Code Course Title Credits | Prereq.

4021085 Computer Controlled Systems 3

Introduction to Computer Control Technology, Computer Oriented

é Mathematical Models, Process Oriented Models, Disturbance Model: Reduction

S | of Disturbance, Stochastic Models, Top-Down and Bottom Up Design

& | Approach, Profiteering and Computational Delay, Realization of Digital
Controllers.
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Course Code Course Title Credits | Prereq.

4021086 Digital Control 3

Introduction to Digital Control, Sampling Theorem and Z-Transform, Time and
Frequency Domain Analysis of Discrete Time System, Controllability and
Observability, Design of Digital Controllers, Microprocessor Implementation of
Digital Filters, Case Studies, State Space Analysis and Time Domain Analysis
of Control Systems, Liapunov Stability Analysis, Treatment of Time Delayed
Systems.
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Course Code Course Title Credits | Prereq.

4021087 Distributed Control Systems 3

Syllabus

Algorithms, Applications.

Introduction and Overview, System Architecture, DATA Communication Links,
Distributed Control Modules, DCS Hardware, DCS Software, Processor
Modules, Field Bus Modules, Ladder Logic Control, Reliability and Security,
Batch and Continuous Control, System Monitoring and Management Function,
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Course Code Course Title Credits | Prereq.

4021088 Systems Modeling and Simulation 3

Syllabus

Basic Methodologies in Solving Problems with Simulation for Continuous and
Discrete Systems, Concepts in Continuous Systems Simulation, Features and
Classifications of Digital Simulation Languages, Software Structure, Tools for
The Simulation of Systems with Predominantly Continuous Characteristics,
Influence of Software Engineering and Modern Technology on Simulation, Case

Studies.
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Course Code Course Title Credits | Prereq.

4021089 Advanced Control Systems 3

Syllabus

Introduction, Nonlinear Control, Nonlinear Servo-Mechanism Theory, Feedback
Linearization, Optimal Control, Robust Control, Eigen-Structure Assignment, H
Optimization Techniques, Integration of Robust Control, Quantitative Feedback
Theory, Introduction to Intelligent Control, Hybrid Control, Applications.
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Course Code Course Title Credits | Prereq.

4021090 PC-Based Laboratory Automation 3

Introduction, Data Collection and Instrument Control, Digital to Analog
Converters, Analog to Digital Converters, Noise Detection and Reduction
Techniques, Digital Input Output, IEEE-488 (GPIB), Programming GPIB, Serial
Communication, Timers and Counters, Data Analysis, Peak Detection, Digital
Signal Processing, Local Area Networks, Languages for High Speed, Interrupts
and Direct Memory Access (DMA).

Syllabus
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Course Code Course Title Credits | Prereq.

4021091 Microprocessor Systems 3

Evolution of Most Common Microprocessors (Intel Series, Motorola Series),
Architecture of 8-Bit Processors, Architecture of Advanced Processors,
Microprocessor Busses (Data Bus, Address Bus, Control and Status Bus, Bus
Multiplexing, Buffering), Microprocessor Machine Cycle and Timing,
Microprocessor Interfacing, Memory Interfacing Peripherals Interfacing, 1/0
Organization, Interrupt Handling, DAS D Interfacing, Basic Instruction Set of a
Microprocessor, Applications in Industrial Embedded Systems.

Syllabus
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Course Code Course Title Credits | Prereq.
4021092 Industrial Process Control 3

% Introduction, Typical Industrial Controllers, On-Off Controllers, Three Mode
9 | Controllers, Interacting and Non Interacting Controllers, Pumpless Controllers,
= | Model Based Controllers, Parameter Tuning, Cascade Controllers, Feed
9 | Forward Controllers, Multivariable Controllers, Adaptive Controllers.
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Course Code Course Title Credits | Prereq.
4021093 Robot Systems 3
é Introduction to Robot Technology, Geometrical Modeling of Industrial Robot
S | Arms, Homogeneous Transformation Matrix, Direct Kinematics Modeling of
& | Industrial Robot Arms, Inverse Kinematics Modeling of Industrial Robot Arms.
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Course Code Course Title Credits | Prereq.

4021094 Real-Time Industrial Systems 3

Syllabus

Computers in Industry, Design of Real Time Systems, Interfaces to External
Signals and Devices, Serial Communications, Board-Based Micro Computer
Systems, Introduction to Programmable Logic Controllers, Programming Using
Ladder Diagram, Programming Languages, PLC Hardware, Timers and
Counters, Arithmetic Functions, Advanced Programming Techniques.
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Course Code Course Title Credits | Prereq.
4021095 Microprocessor Industrial Applications 3

% Microprocessor as Components in Engineering Systems, Information and
< | Power, DC Motor Control and Testing, Position Control with a Stepping Motor,
<. | Temperature Control, Control of a Blending Process, Automatic Weighing, A
&9 | Polar Plotter, Automatic Cutting Machine.
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Course Code Course Title Credits | Prereq.
4021096 Introduction to Artificial Intelligence 3

Al Definitions, Al Applications, Knowledge Importance, Knowledge-Based

é Systems, Knowledge Representation, Search Problems, Blind Search, Informed
S | Search, Structured Knowledge, Associative Network, Object Oriented
& | Representation, Rule-Based Systems, Knowledge Acquisition, General Learning
Model, Learning by Induction.
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Course Code Course Title Credits | Prereq.
4021097 Data Structures and Algorithms 3

% Programming Principles Such as Structuring, Looping, and Data Structures,

9 | Complexity Measures, Program Performance, Arrays, Queues, Stacks, Lists

=< | Trees, Searching, Hashing, Sorting, Traversal of Trees and Graphs, Emphasis on

&9 | Typical Exercises and Examples.
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Course Code Course Title Credits | Prereq.

4021098 Operating Systems 3

Syllabus

Basic Introduction to Operating Systems Regarding Their Relevant Design
Techniques and Structuring Methods, Basic Concepts: Processes, Process
Scheduling, Memory Management, File Systems, Input/Output, and Deadlocks,
Prelude to Distributed Operating Systems in General, and Modern Systems in
Particular Such as Object-Oriented Systems and Real-Time Systems.
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Course Code Course Title Credits | Prereq.

4021099 Multimedia Systems 3

Syllabus

Multimedia Basics and Technology, Steps to Producing a Multimedia
Application, Staffing and Skills for Multimedia Production, Multimedia
Hardware, Designing The Application: Graphic Design, Capturing Still Images,
Producing Full-Motion Videos, Creating Soundtracks, and Then Bringing All
Together With Programming or Authoring, Object Oriented Multimedia
Programming.
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Course Code Course Title Credits | Prereq.
4021100 Programming Languages 3

Syllabus

Main Characteristics of Computer Languages, Languages Are Classified Into
Imperial Languages Such as Java or C, Artificial Intelligence Languages Such as
Prolog, Object Oriented Programming Languages and Parallel Architecture
Languages.
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Course Code Course Title Credits | Prereq.

4021101 Systems Analysis and Design 3

The System Process and Its Elements, The System Design Tools with Emphasis
on Typical Design Examples, Modeling of Systems is Tackled with Stress on Its
Tools and Scope, An Overview of Database, as An Element of System Analysis,

Syllabus

Typical Complete Design Examples Are to Be Presented in This Course.
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Course Code Course Title Credits | Prereq.

4021102 Information Systems 3

Syllabus

Systems and Organization, Information, Decision-Making and Models, Types of
Information Systems, Networked Information Systems, Databases and Database
Management Systems Multimedia and Imaging Database, Applications of
Information Systems to Improve, Communication, Decision Making, The Use of
Knowledge, Execution, and Products, Information System Planning, The
System Life Cycle, System Development Approaches, Implementation for
Effectiveness and Efficiency, Protecting Information Resources.
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Course Code Course Title Credits | Prereq.

4021103 Design of Compilers 3

Syllabus

Functions of a Compiler, Its Phases and Design Issues, Lexical Analysis,
Parsing, Code Optimization and Code Generation, Each Compilation Phase is to
Be Studied with Depth and Stress on The Theories, Algorithms and Design
Examples, Programming Exercises Are needed to Get The in-Hand Experience
Required for The Students of Such Course.
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Course Code Course Title Credits | Prereq.

4021104 Selected Topics in Computer Engineering 3

Syllabus

Selected Topics on Recent Developments in Computer Engineering Will Be
Presented in This course, Course Material Will Reflect The Needs of The
Graduate Students and Their research Activities.
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Course Code Course Title Credits | Prereq.

4021105 Computer Interfacing and Peripherals 3

Syllabus

Basic Concepts, The Role of 1/0, Memory Mapped 1/0, Unconditional and
Conditional Programming, Direct Memory Access (DMA), Evolution of 1/0
Systems Organization: 1/0 processors, I/O Channels, 1/0 System Support for
Multiprocessors, Disk Technology, Disk device, Simple 1/0O Transactions:
Multiple Servers, Single Server Low Population (N), Disk Modeling,
Multiprogramming Models and Inverted Servers, Improving 1/0O Response and
capacity, /O Traffic and Virtual Memory Effects: Processor Memory
Interfacing.
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Course Code Course Title Credits | Prereq.

4021106 Knowledge Engineering 3

Syllabus

Knowledge representation using the following techniques: formal logic
including first order predicate logic, rule-based approaches, semantic nets,
frames, conceptual dependency, and scripts, representation of knowledge
uncertainty using probabilistic and fuzzy based approach, knowledge acquisition
techniques, knowledge processing and language support, methodologies for
knowledge information.
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Course Code Course Title Credits | Prereq.

4021107 Database Systems 3 4021075

An overview of database systems, database management system architecture,

é database administration, data communication manager, distributed processing,
S | relational data structure, repeating groups, relation integrity rules, SQL
& | language, database design using entity-relationship modeling and function
dependency, concurrency, security, object oriented systems.
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Course Code

Course Title

Credits

Prereq.

4021108

Computer Graphics 3

Graphics Hardware and Color, Displaying Images, Image Morphing, Texture
Mapping Image, composting, Line Drawing, Polygon Scan Conversion,

Syllabus

Viewing, Hidden Surface Algorithms, Local Illumination Models.
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Course Title

Credits

Prereq.

4021109 Advanced Software Engineering 2

This Course Presents Some Advanced Topics of Software Engineering Using
Group Projects as The Basic Vehicle, Topics Covered Include Systems
Planning, Managing Complexity, Requirements Specification, Architectural and
Detailed Design, Design for Reusability, Reliability and Testability, The Tools
and Environments.

Syllabus
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Course Code Course Title Credits | Prereq.

4021110 Computer Networks (2) 3 4021076

Syllabus

Traffic Characterization of Broadband Services, Packet VVoice Modeling, Video
Traffic Characterization, Multiplexing for Voice and Video, Bursty Traffic
Models, Admission Control in Broad Band Network, ATM Switches (Output
and Input Queuing, Multistage Switch Characteristics Performance Analysis),
Congestion Control Mechanisms, Closed Loop and Rate-Based Traffic Control.
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Course Code Course Title Credits | Prereq.

4021111 Network Applications 3

Syllabus

Networked Application.

Multimedia Network Application Environment Including E-Mail, FTP, and
Telnet, Searching Techniques Including Intelligent Agents, Hypertext and
Hypermedia Transfer Protocol, Different Hypertext Makeup Languages
Including Virtual Reality Makeup Language, Programming Languages for
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Course Code Course Title Credits Prereq.

4021112 Computer Network Management and 3
Security
Computer Network Management Requirement and Systems, Network
" Monitoring Architecture, Performance, Fault, and Accounting Monitoring,
2 | Configuration Control, Internet Management Protocols, Simple Network
S | Management Protocol (SNMP), Remote Network Monitoring (RMON),
& | Models of Internetwork Security, Encryption Techniques and Systems,
Authentication and Digital Signatures, Electronic Mail Security, Network
Management Security, Internet Security Schemes.
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Course Code

Course Title Credits | Prerequisite

4021113

Multimedia Networks 3

Syllabus

Distributed Multimedia Application Including Distance Learning and Video
Conferencing, Networking Requirements for Multimedia Traffic, Architectures
and Algorithms for Controlled Quality of Service, Operating System Support

for  Distributed  Multimedia, Multimedia  Protocol  Architectures,
Synchronization Representation and Traffic Service Modeling, Mechanisms
for Achieving Synchronization.
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Course Code

Course Title Credits Prereq.

4021114

Local Area Networks 3

Syllabus

General Architecture of Local Area Network, Modeling and Performance
Evaluation of Local Access Protocols, Ring Network Models with Delay and
Throughout Analysis, Random Access and Bus Networks, High Speed LANSs
and MANSs Including: Fast Ethernet, FDDI and ATM, Local Area Network for
Multimedia Traffic.
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4021115 Power Quality 3

wn
_CSG Requirements of electrical loads, Harmonics, Variations in voltages, Power
= factor improvement, Standard specifications.
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4. Diploma programs in Civil Engineering Department

SPECIALIZATION: Irrigation and Hydraulics Engineering

Table (1.4.1.1) Compulsory courses
No. | Course Code Course Title Prereq. | Credits | Marks

1 4041013 Groundwater Hydrology 3 100
2 4041014 Surface Water Hydrology 3 100
3 4041015 Soil Hydraulics 3 100
4 4041016 Sediment Hydraulic 3 100

Total credit hours 12

Table (1.4.1.2) Elective courses”

No. | Course Code Course Title Prereq. | Credits | Marks
1 4041017 Computational Methods in Hydrology 4041013 3 100
2 4041018 Hydrogeology 4041015 3 100
3 4041019 Irrigation and Drainage Engineering 3 100
4 4041020 Advanced Irrigation Engineering 3 100
5 4041021 Hydraulic Structures (1) 4041015 3 100
6 4041022 Dams Engineering 1 4041014 3 100
7 4041023 Water Resources Systems 3 100
8 4041024 Project in Irrigation and Hydraulics 3 100

Engineering

SPECIALIZATION: Public Works Engineering

Table (1.4.2.1) Compulsory courses

No | Course Code Course Title Prereq. | Credits | Marks
1 4041036 Geodetic Surveying 3 100
2 4041037 Design and Planning of Airports 3 100
3 4041038 Coordinates geometry in Surveying Calculations 3 100
4 4041039 Traffic Engineering 3 100

Table (1.4.2.2) Elective courses*

No. | Course Code Course Title Prereq. | Credits | Marks
1 4041040 Leveling and Quantity Surveying 3 100
2 4041041 Observation Adjustment 3 100
3 4041042 Surveying Computations and Setting out of 3 100

engineering Projects
4 4041043 Modern Surveying Instruments 3 100
5 4041044 Digital Photogrammetry 3 100
6 4041045 Satellite and Inertial Surveying 3 100
7 4041046 Digital Image Processing 3 100
8 4041047 Geometric Planning of Railways 3 100
9 4041048 Railway Operations 3 100

10 4041049 Excavation and Embankment in Railways 3 100
11 4041050 Switches, Crossings and Stations 3 100
12 4041051 Structural Design of Railways 3 100
13 4041052 Principles of Remote Sensing 3 100
14 4041053 Project in Public Works Engineering 3 100
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Course Code

Course Title Credits | Prerequisite

4041013

Groundwater Hydrology 3

Syllabus

Hydrologic cycle, Groundwater resources, Groundwater movement, Well hydraulics,
Groundwater fluctuations, Groundwater management, Artificial recharge, Salt water Intrusion
for coastal aquifers. Darcy's law and measurement of permeability, Conjunctive use of surface
water and groundwater, Flow in fractured rocks, Ground reservoirs, Flow in the unsaturated
zone, Multiphase flow in porous media, Quality of groundwater.
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Course Code

Course Title

Credits

Prerequisite

4041014

Surface Water Hydrology 3

Syllabus

Hydrologic Cycle, Data for The Hydrologic Analysis, Determination of Runoff from
Precipitation, Determination of Peak Rates of Runoff, Hydro-Graphs, Reservoir Regulation,
Surface Drainage, Field Applications, Runoff ProP0407s, Procedure Distribution of Runoff,
Hydrograph Analysis, The Unit Hydrograph, Conceptual Models for Determining
Hydrographs, Space Distribution of Runoff, Stream Flow Measurements, Flood
Characteristics [Determination of Elevations, Discharge, Volume, and Duration of Floods],

Design Floods for Reservaoirs.
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Course Code

Course Title

Credits

Prerequisite

4041015

Soil Hydraulics

3

Syllabus

Saturated and unsaturated flow; infiltration, percolation, seepage, drainage, aquifer hydraulics
Application of the principles of transport of water for various physical properties of soils and
fluids, initial conditions and boundary conditions. The differential equations describing the
movement of energy and mass for both saturated and unsaturated flow conditions , soil
evaporation and plant transpiration, infiltration and percolation of wetting fronts, and movement
of tracers and chemical constituents of water. Uniform flow and preferential flow, Permeability
theory of groundwater flow, flow nets, analogs, computer solutions; applications to engineering
problems [excavation dewatering, flow through dams, stabilization of earth slopes. Anisotropy,

Solution of Steady State Problems By Mathematical Analysis and Models].
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Course Code Course Title Credits | Prerequisite

4041016 Sediment Hydraulic 3

wn

-cgd Sediment characteristics, Shields diagram, bed form, sediment stability, channel side slopes,

= | suspended sediment, fluvial sediment transport capacity estimators.
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Course Code

Course Title Credits

Prerequisite

4041017

Computational Methods in Hydrology 3

4041013

Syllabus

Precipitation (measurements, errors, types, interception, aerial estimates). Evapotranspiration
and evaporation (physics of evaporation, calculation). Water in the unsaturated zone
(unsaturated hydraulic properties, theory of unsaturated flow, infiltration equations, soil
moisture water balance) Runoff (rainfall-runoff relationships, linear reservoirs and unit
hydrograph theory, watershed models) Groundwater (hydraulic characteristics, theory of
groundwater flow, flow systems, groundwater recharge calculations)
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Course Code Course Title Credits | Prerequisite
4041018 Hydrogeology 3 4041015

é Occurrence, distribution, movement and chemistry of groundwater as a function of the
S | geological environment; groundwater as a geologic agent; methods of collection,
& | organization and use of hydrogeological data.
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Course Code Course Title Credits | Prerequisite
4041019 Irrigation and Drainage Engineering 3
% Planning and Design of Irrigation Networks, Dripping irrigation, Sprinkler irrigation,
< | Irrigation System in Egypt, Water Measurements, Groundwater, Investigations of Drainage
<, | Projects, plant response to Saline alkaline soils, Reclamation of Saline Soils, Open Drains,
@ | Tile Drains.
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Course Code Course Title Credits | Prerequisite

4041020 Advanced Irrigation Engineering 3

Modern Principles for Water Distribution, Modern Principles for Water Control, Automatic
Control: Geographic Information Systems, National Plan to Improve Performance of
Irrigation Systems, Selecting Optimum Cropping Pattern, Monitoring and Evaluation of
Irrigation Projects. Optimal design methods (linear and dynamic programming). Network
solvers. Irrigation machines. Automation and control patterns. Computer aided for design

Syllabus
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Course Code Course Title Credits | Prerequisite

4041021 Hydraulic Structures (1) 3 4041015

Classification and Function of Hydraulic Structures, Dams, Design and Stability Analysis of
Gravity Dams, Intakes, Spillways, Control Structures, Stilling Basin Design, Advanced Topics
in Channel Design, Storage Dams, Outlet Works, Gates and Valves, Diversion Works, Drop
Structures, Conveyance and Control Structures, Culverts, Flow nets, Seepage Control in Earth
Structures, Principles of Project Planning, Methods of Analysis and Hydraulic Design of
Storage Systems, Power Projects, Flood Control Projects, Pipeline Networks.

Syllabus

KAl



Internal Bylaw of Graduate Studies

Ladad) bl all 414041 dasdU)

Faculty of Engineering dwaigl) A48
Kafrelsheikh University ol JiS daala
Cobs allaia Shaa gl dae Al aul Il a8
TEEEY v V3 gead) Audia EEN XY

— Gl Aallaa — o) Y1 Jalas — &y jaall da il o gand) areal — 2 gaull g gl o 5 phall dasdads o CELISHL
— dgdlacall 3 ganll — Al Gl Jal e — bl AT Cu il — oL dalidall (3 ydall — A0 gel) s gall (e Alaall
ALl g ) Jalat — vl el — 203 gall 3 ganl) — Aaliall Alu A e 3 gl — Aaile A0) A B0 3 gaud)
Gl e Y) — Tl — LEY) and — JOYOU (e Aleall — gl — Jasall 5 — Clad jall apaai - sdially

LY ) ga g DLl — 2l g 63 HLaA) — landll daa o 5 el bl Hall — Al

Course Code

Course Title

Credits

Prerequisite

4041022

Dams Engineering 1

3

4041014

Syllabus

Project planning and investigations. Types of dams; design of earth-rock fill dams; stability
analysis, foundation treatment, wind-wave protection. Construction methods for dams.
Reservoir sedimentation. Safety inspection of dams. Embankment Dams, Concrete Gravity
Dams, Reinforced Concrete Dams, Arch Dams, Aspects of Design, Analysis of Seepage and
Reduction Measures Including Grouting, Design of Filters, Determination of Slope Stability,
Gates, Earthquake Response, Construction Aspects. Plan Formulation, Environmental
Considerations, Flood Hydrology Studies, Selection of Type of Dam, Foundations and
Construction Materials.

Ghda gl dae

A

Al a8

V

bl,.i.d\ JJLAAA em

EeEYYY

Al Ll 6 el Al Kealin s o agil dslhall 2l oleally cumdl sloe e SIS lam s 5
Sl il Qs — adandl olsally LBl G G - dua sl uell miladl cpuad — dua gl g

Ahsal sl olme A yal olaall L shy 38— e Uil Aaal) im Y1 ke il (5l B — it

Course Code

Course Title Credits | Prerequisite

4041023

Water Resources Systems 3

Syllabus

Management and protection of both fresh and estuarine surface waters requires understanding
the hydrodynamics of the system and associated chemical and biological proP0407ses,
improvements in hydrological modeling, rainfall-runoff relationships, pollutant transport,
evaporation-infiltration proP0407ses, accuracy of measurement methods, development of

artificial wetlands, hydrogeology (ground water hydrology), and ground water resourP0407.
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Course Code

Course Title

Credits

Prerequisite

4041024

Project in Irrigation and Hydraulics Engineering

3

Syllabus

Independent Work Leading to Writing an Extensive Article, Preparing a Theoretical Study or
Experimental Work With Complete Analysis in Topic Relevant to The Diploma Field of
Study
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Course Code

Course Title Credits | Prerequisite

4041036

Geodetic surveying 3

Syllabus

The Ellipsoid and Geoid — Geodetic position and Ellipsoidal radii of curvature — Basics of
Geodetic surveying concepts — Horizontal and vertical reference datum in Egypt — Accuracy
standards and specifications for control surveys — Triangulation and trilateration networks —
Combined networks of control points — Reduction of field observation to geodetic values —

History of land survey system in Egypt.
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Course Code

Course Title Credits | Prerequisite

4041037

Design and planning of airports 3

Syllabus

Planning and design of airport facilities — Aircraft geometric and operational characteristics —
Passenger demand analysis — Air-traffic control procedures —Configuration and orientation of
runway — Geometric and structural design of runways and taxiways — Terminal design —
Airport capacity — Airport noise — Airport master planning.
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Course Code Course Title Credits | Prerequisite
4041038 Coordinates geometry in surveying calculations 3
Coordinate reference systems on plane and sphere (geographical — polar — rectangular) —
% Computing bearing — Computing azimuth — Comparison of azimuth and bearing — The
9 | compass — magnetic declination — Intersection of two lines with known directions —
= | Intersection of a line and a circle — Intersection of two circles — Three-point resection — Two
@ | dimensional conformal coordinate transformation — Three dimensional coordinate
transformation — Similarity transformation.
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Course Code Course Title Credits | Prerequisite
4041039 Traffic engineering 3

Syllabus

Traffic surveys and analysis (traffic flow between and at intersection — speeds and delays —
parking) — Traffic characteristics (definitions — capacity — service levels — fundamental
relationships) — Design of traffic facilities (predicting demand — route classification —
geometric design — facilities at intersections — parking facilities — signals — cycle time
calculations — parking control system — area traffic control — integrated traffic control systems
for public transport on public roads) — Traffic safety (accidents — accident danger — measures
for traffic safety) — Pedestrians - Cycling demand - Geometric demand for roads and traffic
network.
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Course Code

Course Title Credits | Prerequisite

404

1040 Leveling and quantity surveying 3

Syllabus

Gl

Datum — Levels and leveling — Booking and reducing levels: Height of collimation method —
Comparison method. Areas: Trapezoidal and Simpson’s rules — Straight sided figures —
Areas by coordinates — Curved sided figures — The planimeter. Types of cross sections —
Cross section volumes
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Course Code Course Title Credits | Prerequisite
4041041 Observation adjustment 3
é Review of the theory of error — Review of matrix algebra — error propagation and
= linearization — Least square adjustment — Variance-covariance propagation — Conditional
& | adjustment of observation — Weights of observations.
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Course Code Course Title Credits | Prerequisite
4041042 Surveying computations an_d setting out of 3
engineering projects

Coordinates — components — lengths and bearings — Corrections of measured distances —
Elevation difference — Adjustment of traverses — Setting out and point locations — Intersection
— Resection — Setting out centerlines of projects — Setting out of horizontal circular and
transition curves — Setting out by bearing and distance — Setting out by intersecting rays —
Monitoring of horizontal and vertical movement of structures — Tunneling — Setting out of
water structures.

Syllabus
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Course Code Course Title Credits | Prerequisite
4041043 Modern surveying instruments 3
é Laser level: Application, Electronic distance measurement (EDM): application, Total
S | station instrument: application, GPS: Principles — Code and phase measurement —
& | Differential measurements — Static and dynamic measurement.
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Course Code Course Title Credits | Prerequisite

4041044 Digital photogrammetry 3

Principles of digital images — Precise scanners — Digitization processes —Concepts and

é mathematical modeling of photogrammetric orientations (interior — exterior — relative —
S | absolute) — Block adjustments (independent model — bundle — ground control) — Auxiliary
& | information — Combined adjustments — Accuracy evaluation — Application in aero
triangulation and close-range photogrammetry.
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Course Code Course Title Credits | Prerequisite
4041045 Satellite and inertial surveying 3
é Introduction — Inertial positioning — Satellite positioning — Development of inertial surveying
S | operations — Initial data processing and adjustments — Development of satellite positioning
% system — Satellite orbits and coordinate systems — Global positioning system (GPS).
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Course Code Course Title Credits | Prerequisite

4041046 Digital Image Processing 3

Syllabus

Types of digital imagery — Radiometric and geometric corrections of digital imagery — Geo-
referencing of digital imagery — Different filtering — Sharpening and enhancement —
Information extraction techniques and applications — Raster to vector conversion — Storage
and compression of digital imagery — Multi resolution digital imagery techniques — Image
fusion and merging.
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Course Code Course Title Credits | Prerequisite

4041047 Geometric planning of railways 3

Syllabus

Longitudinal and cross sections — Planning elements — Train movements and horizontal curves
— Theoretical and practical values and limits of super-elevation — Transition curves — Ramps —
Consecutive same sense and anti-sense curves — Gradients — Vertical curves — Layout design
using computer — Rail-Road crossing and control — Switches and crossing — Manual and
automatic switch operation.
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Course Code Course Title Credits | Prerequisite

4041048 Railway operations 3

Syllabus

Railway signals — Operation of signals — Mechanical operations — Electro-mechanical
operation — Remote control operation — Train control systems — Traffic safety — Interlocking —
Track and Intersection Capacity — Optimization of train operation at stations — Scheduling and
time table.
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Course Code Course Title Credits | Prerequisite
4041049 Excavation and embankment in railways 3
Soil and geological formation — The natural characteristics of soil — The engineering

Syllabus

characteristics — Organization of the embankment by demolition — Track drain - Soil warrant
as Track — Conjugation of the disjointed soil — Conjugation of the fishery soil — The
conjugation tubes — The rocky drainage — Pockets of water and gravel — Embankment collapse
under Track — The fixation by blasting dynamite and stuffing the pockets with sand —
Embankment and Ballast sections — Locations of retaining walls — The drain hatches in

retaining walls — Protection of the slopes by rubbles.
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Course Code Course Title Credits

Prerequisite

4041050

Switches, crossings and stations 3

Syllabus

Manage the movement works at station.

Types of switches and crossing — Ordinary switch turnout curved switch turnout Switch
turnouts for high speeds — Ordinary diamond crossing — Perpendicular diamond crossing for
transforming - Slips — Stress by switch turnout — Track gauge at switches — Switches and
crossing at the entrance of stations — Switches and crossing industrialization — Switches and
crossing maintenance — Different types of passenger stations — Different type of good stations —
Passenger and freight yards — Marshaling yards — Different types of Locomotive yards —

Cols e Gifaa ol) dae Al al

Al a8

v Lyaad) deall LAY areail)

IR AR

iyl — Al ) g e 5 (585 — Lgn alalga ) s 5 AS) @l S ) Ll 5 A8 jaiall ilas gl Jlaa]
cbiniall Qe 5 aranad — diliial go g 4e ] il 5 Jal 3l

Course Code Course Title Credits | Prerequisite
4041051 Structural design of railways 3

é Loads of the moving units and carrying it to the track components and calculate the stress in it

S | — Formation and consolidation of the track embankment — Types and classification of gravel

& | layers — Design and modification of curves.
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Course Code Course Title Credits | Prerequisite
4041052 Principles of remote sensing 3
" Concepts and foundations of remote sensing — Electromagnetic spectrum — Transmission of
2| radiation — Interpretation of digital image data — lIdealized remote sensing system —
88| Characteristics of real remote sensing system — Sources and characteristics of remote sensing
% image data — Earth observation satellites operating in the optical spectrum — Geometric

resolution — Radiometric resolution — Spectral resolution — Temporal resolution.
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Course Code Course Title Credits | Prerequisite
4041053 Project in Public Works Engineering 3
é Independent Work Leading to Writing an Extensive Article, Preparing a Theoretical Study or
S | Experimental Work With Complete Analysis in Topic Relevant to The Diploma Field of
2 | Study
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Courses of “Mechanical Engineering Master”

Table (2.1.1.1) Mandatory courses of Mechanical Engineering Program

Course Hours Credit

Course Name Prereq.

Code Lect. | Tut. | Lab. | Sum | Hours

Mandatory courses 6 credit hours

4012001 | Numerical Methods and Applications in

: C 2 0 0 2 2

Mechanical Engineering

4012002 | Experiments Design and Analysis 2 0 0 2 2
4012003 | Seminar 2 0 0 2 2
Partial Sum 6 0 0 0 6
Table (2.1.1.2) Firstly: Elective courses of Mechanical Power Engineering Program
Course Hours Credit

Course Name Prereq.

Code Lect. | Tut. | Lab. | Sum | Hours
Elective courses 12 credit hours
4012038 | Mass Transfer 3 0 0 3 3
4012039 | Renewable and Alternative Energy 3 0 0 3 3
4012040 | Renewable Energy Systems 3 0 0 3 3
4012041 | Advanced Refrigeration 1 3 0 0 3 3
4012042 | Advanced Air Conditioning 1 3 0 0 3 3
4012043 | Refrigeration and Air Conditioning
3 0 0 3 3
Control Systems
4012044 | Statistical Thermodynamics 3 0 0 3 3
4012045 | New and_ Renewable Energy 3 0 0 3 3
Conversion
4012046 | Pumps and Compressors 3 0 0 3 3
4012047 | Hydraulic and Pneumatic Systems 3 0 0 3 3
4012048 | Computational Fluid Dynamics 3 0 0 3 3
4012049 Fm!te Element Analysis of Solids and 3 0 0 3 3
Fluids
4012050 | Numerical Methods for Partial 3 0 0 3 3
Differential Equations
4012051 | Power Stations 3 0 0 3 3
4012052 | Two-phase Flow 3 0 0 3 3
4012053 | Solar and Wind Energies 3 0 0 3 3
4012054 | Economics of Energy Generation 3 0 0 3 3
4012055 | Performance and Economics of
Refrigeration and Air-Conditioning 3 0 0 3 3
Systems
4012056 | Refrigeration and Air Conditioning
Systems and Applications 3 0 0 3 3
4012057 | Combustion and Heat Transfer in
. 3 0 0 3 3
Furnaces and Boilers
4012058 | Mechanics of Combustion 3 0 0 3 3
4012059 | Air Pollution (2) 3 0 0 3 3
4012060 | Non-Newtonian Fluid Mechanics 3 0 0 3 3
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4012061 | Advanced Gas Dynamics 3 0 0 3 3
4012062 | Unsteady Fluid Flow 3 0 0 3 3
4012063 | Aero-thermodynamic Design of Jet 4012048
Engines | 3 0 0 3 3
4012064 | Introduction to Sustainable Energy 3 0 0 3 3
4012065 | Cogeneration and Energy Storage 4012039 | 3 0 0 3 3
4012066 | Special Topics in Thermodynamics 1™ 3 0 0 3 3
4012067 | Special Topics in Gas Dynamics 1™ 3 0 0 3 3
4012068 | Special Topics in Fluid Dynamics 1" 3 0 0 3 3
4012069 | Special Topics in Heat Transfer 1* 3 0 0 3 3
4012070 fﬁemal Topics in Renewable Energy 3 0 0 3 3
4012071 | Advanced Topics in Water Distillation
1 3 0 0 3

4012072 | Nanotechnology 3 0 0 3
Table (2.1.2.2) Secondly: Design and Production Engineering Department Program
Course Course Name Prereq Hours Credit

Code " | Lect. | Tut. | Lab. | Sum | Hours
Elective courses 12 credit hours
4012004 | Nondestructive Tests 3 0 3 3
4012005 | Non-Conventional Forming 4012009 | 3 3 3
4012006 | Failure Analysis 4012007 | 3 3 3
4012007 | Elasticity and Plasticity 3 3 3
4012008 | Finite Element Method 3 3 3
4012009 | Forming Theory 3 3 3
4012010 | Advanced Topics in Cutting 3 3 3
4012011 | Nontraditional Machining Methods 3 3 3

4012012 | Machining by Numerically Controlled
Machine Tools (CNC) |

4012013 | Advanced Manufacturing Methods

4012014 | Computer Aided Manufacturing
(CAM)

4012015 | Advanced Measurement Methods

4012016 | Design for Manufacturing

4012017 | Material-Handling Systems Design

4012018 | Mechanisms

4012019 | Advanced Study of Mechanical Design | 4012030

4012020 | Vibrations of Machines

4012021 | Advanced Dynamics of Structures

4012022 | Dynamics of Multi-Bodies System

4012023 | Mechanics of Composite Materials

4012024 | Acceptance Sampling

OO0 |0|0|0O|O|0O|0|0|O0| © |© o OO0 |O|O
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4012025 | Total Quality Control

“The syllabus of these courses is determined by co-operation between the course's instructor and the academic guide
(or the thesis supervisor). The syllabus should help in the research process of the thesis subject. Student's questionnaire
about the syllabus may be taken.
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4012026 | Time and Motion Study

4012027 | Inventory and Materials Management

4012028 | Production Planning and Control

4012029 | Project Management

4012030 | Fatigue Analysis and Design

4012031 | Special Topics in Industrial
Engineering”™”

4012032 | Measurement and Analysis of Noise

4012033 | Wear analysis

4012034 | Faults Diagnose by Computer

4012035 | Spectral Analysis of the Qils

4012036 | Welding Tests

WWWWWW W (WWwwww
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4012037 | Mechatronics

“The syllabus of these courses is determined by co-operation between the course's instructor and the academic guide
(or the thesis supervisor). The syllabus should help in the research process of the thesis subject. Student's questionnaire
about the syllabus may be taken.
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Courses’ Syllabus of Mechanical Engineering Master
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Course Code Course Title Credits | Prereq.

4012001 Numerical methods application in mechanical 2

Introduction to mathematical models and applications in mechanical engineering — Philosophy
of using numerical methods — Finite difference method — Classification of differential
equations — Numerical solution of first order ordinary differential equations — Runge-Kutta
method — Types of second order differential equations — Parabolic equations — Elliptical
equations — Numerical solution methods — Hyperbolic equations — Finite difference using
average values —Basics of discretization methods — Uniform and non-uniform solution grid

Syllabus

generation — Numerical diffusion.
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Course Code Course Title Credits | Prerequisite
4012002 Experiments Design and Analysis 2
é Introduction - Experiment with single factor - Analysis of variance - Randomized block and
S | Latin square designs - Incomplete block designs - Introduction to factorial designs —
& | Regression analysis — Response surface methods and design.
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Course Code | Course Title Credits Prerequisite
4012038 Mass Transfer 3
(%2]
-(lz Fick’s Law — Reynolds’s analogy — Colbert’s coefficient — Lewis number, between heat
=, | convection and mass transfer — Application for direct contact equipment.
()]
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Course Code | Course Title Credits Prerequisite
4012039 Renewable and Alternative Energy 3
o Principles of Renewable and Alternative Energy Systems - Solar Energy - Wind Energy -
9 | Hydraulic energy - Wave Energy - Tidal Energy - Geothermal Energy — Biofuel - Fuel
<. | Cells and Hydrogen Technologies - Economic Aspects - Efficiency. Introduction to Nuclear
9 | Energy - Connection to Grid, Smart Grids and intermittency.
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Course Code | Course Title Credits Prerequisite
4012040 Renewable Energy Systems 3
The world energy scene - Environmental impact of energy use - Solar energy; collection,
» | scope and application - PV - Solar thermal electricity and biomass - Hybrid systems - Wind
< | power; potential, design of wind mill and power generation. Geothermal Energy- hot
<. | springs, concept of power generation. Biogas Plants; concept of bioconversion, properties,
@ | installation of plant and its operation. Hydropower, bio mass - Economics and
sustainability.
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Course Code | Course Title Credits Prerequisite

4012041

Advanced Refrigeration 1 3

Syllabus

Storing of chilled and frozen products — Distribution of chilled and frozen products —
Transport cars and containers — Cooled cars and marine transport — Ice production — Low
temperature applications — Physical properties of materials — Very low temperature
production methods — Helium cooling and liquefaction — Liquefaction equipment of
Oxygen, Hydrogen & Nitrogen — Insulation of deep cooling — Storing and transporting —
Measuring devices — Safety — Deep pumping.
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Course Code

Course Title Credits Prerequisite

4012042

Advanced Air Conditioning 1 3

Syllabus

Houses — Offices — Theaters — Aerial, marine and trains transportation — Protected houses —
Air distribution — Industrial Applications in textile factories — Importance of ventilation —
Ventilation systems components — Air cleaners systems —Ventilation calculations —
Industrial ventilation systems — Industrial exhaust systems — Caps: (Types and design) —
Duct design — Fans: (types and calculations) — Humidification systems — Performance
analysis of humidification systems — Humidification applications — Drying mechanism —
Drying systems — Drying periods calculation — Drying applications.
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Course Code | Course Title Credits

Prereq.

4012043 Refrigeration and Air Conditioning Control Systems 3

Syllabus

Technical Terms — Characteristics of control — Delay sources — Automatic control response
methods — Sensing elements and mechanisms of control and cycles — Refrigeration control
system — Thermostat & Pressurestat — Capacity control — Partial load problems and
applications — Primary control systems — Air control systems — All water control system —
Air-water control system — Special control systems — Microprocessors control systems.
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Course Code

Course Title

Credits

Prerequisite

4012044

Statistical Thermodynamics 3

Syllabus

Introduction — Quantum consideration — Microscopic state — Macroscopic state —
Degradation — Energy levels — Statistical analysis of Entropy — Boltzmann definition of
Entropy — Entropy and most probable macroscopic state — Entropy change as a function of
microscopic parameters — Heat and work interaction from the microscopic point of view.
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Course Code | Course Title Credits Prerequisite

4012045 New and Renewable Energy Conversion 3

Syllabus
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Essentials of fluid mechanics and heat transfer — Indirect conversion of energy - Earth heat
— Solid exhaust — Biomass — Tidal energy — Waves — Energy storage. Direct conversion of
energy: (Thermoelectric, Thermo-ionic, magneto hydrodynamic, Free energy, Fuel cells,
Optical chemical effect, Solar cells).
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Course Code | Course Title Credits Prerequisite

4012046 Pumps and Compressors 3

Syllabus
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Classification — Applications — Basic concepts and definitions — Centrifugal pumps and fans
— Axial-flow pumps and fans —Positive-displacement pumps (Reciprocating and Rotary) —
Basic theory of compressed gas machines — Centrifugal & Axial flow compressors —
Reciprocating and Rotary compressors.
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Course Code | Course Title Credits Prerequisite
4012047 Hydraulic and Pneumatic Systems 3
o Sources of hydraulic power — Components of hydraulic circuits — Control components in
9 | hydraulic systems — Hydraulic circuits design and analysis — Hydrostatic transmission
<. | systems — Maintenance of hydraulic systems — Troubleshooting — basics of Pneumatic
9| circuits — Design of Pneumatic circuits.
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Course Code | Course Title Credits Prerequisite

4012048 Computational Fluid Dynamics 3

Syllabus

Introduction — Philosophy of using numerical methods — Classification of differential
equations — Basics of discritization methods — Uniform and non-uniform solution grid
generation — Numerical solution of first order ordinary differential equations — Runge-Kutta
methods — Applications of numerical methods — Transformation from the physical to
computational domain.
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Course Code Course Title Credits

Prerequisite

4012049 Finite Element Analysis of Solids and Fluids 3

Syllabus

Presents finite element theory and methods for general linear and nonlinear analyses. Reliable
and effective finite element methods and their applications to solution of general problems in
solid, structural and fluid mechanics, heat and mass transfer, and multiphysics problems
including fluid-structure interactions. Formulation of governing continuum mechanics
equations, conservation laws, virtual work, and variational principles for finite element
solutions. Discretization of governing equations using finite element methods; stability,
accuracy and convergence of methods. Solution of central problems and a term project using an
existing general purpose finite element analysis program.
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Course Code

Course Title Credits | Prerequisite

4012050

Numerical Methods for Partial Differential Equations | 3

Syllabus

Covers the fundamentals of modern numerical techniques for a wide range of linear and
nonlinear elliptic, parabolic, and hyperbolic partial differential and integral equations -
Topics include mathematical formulations, finite difference, finite volume, finite element,
boundary element discretization methods, direct, and iterative solution techniques - The
methodologies described form the foundation for computational approaches to engineering
systems involving heat transfer, solid mechanics, fluid dynamics, and electromagnetics.
Computer assignments requiring programming.
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Course Code | Course Title Credits Prerequisite

4012051 Power Stations 3

Syllabus

Thermodynamic design of the steam power plant cycle — Thermodynamic analysis of
energy conversion in steam power plants — Steam power plants for practical use — Thermal
and hydraulic design of steam-generation systems — Two-phase flow in steam generation
tubes — Heat transfer in steam generation tubes —Basic equations and flow characteristics of
gas-liquid two-phase flow — Thermal and hydraulic design of nuclear power stations —
Types of nuclear power stations — Thermal efficiency of nuclear power stations — Thermal
and hydraulic design of boiling water reactors.
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Course Code | Course Title Credits Prerequisite
4012052 Two-Phase Flow 3
o Similarity and dimensional analysis — Fundamental principles of mass transfer — Molecular
S | diffusion — Analogy to heat transfer by conduction — Equilibrium diffusion (Eddy diffusion)
<. |— Lewis relation — One-dimensional two-phase flow and its methods of analysis —
9 | Homogeneous flow — Separated flow — The drift — flux model — Slug flow.
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Course Code | Course Title Credits Prerequisite

4012053 Solar and Wind Energies 3

Syllabus

Solar movement - Solar radiation — Available solar radiation — Radiating properties for non-
transparent material — Flat plate solar collectors — Concentrated solar collectors — Solar
heating systems and economy-solar ponds - Solar measurements — Solar energy
applications. Applications of photo-voltaic energy. Principles of wind energy (design and
performance) - Wind characteristics — Wind measurements.
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Course Code | Course Title Credits Prerequisite
4012054 Economics of Energy Generation 3
wn
-§ Introduction — Energy sources — Thermal power plants economics — Wind systems
<. | economics — Cost Analysis of solar power plants.
()]
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Course Code | Course Title Credits | Prerequisite
4012055 Pgrforma_nge a}nd Economics of Refrigeration and 3
Air-Conditioning Systems

Syllabus

and filters — Cost estimate of sheet metal work — Workers” hourly wage — Accessories.

Energy balance of refrigeration system — Refrigeration unit costs (Fixed costs of equipment,
Running cost, insurance of the project, annual total cost of the unit, Annual income of the
unit) — Unit economy — Basics and performance of: suction units, cooling fans and heating
coils, air washers, air Handler, chillers, and diffusers — Different duct material — Mixing boxes
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Course Code Course Title Credits

Prerequisite

Refrigeration and Air Conditioning Systems and 3

4012056 Applications

temperature refrigeration cycles.

Syllabus

systems.

Part | (Refrigeration): Introduction to Mechanical Vapor Compression systems — Absorption
systems — Steam jet refrigeration systems — Introduction to Thermoelectric cooling — Low

Part Il (Air conditioning): Basics of Air conditioning systems — Thermal loads calculation for
heating and cooling — Classifications of central air conditioning systems — All-air central air-
conditioning systems — All-water central air-conditioning systems — Direct expansion systems —
Applications on central air conditioning systems — Advantages and Disadvantages of A/C
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Course Code | Course Title Credits Prerequisite

Combustion and Heat Transfer in

4012057 Furnaces and Boilers 3
§ Combustion devices — Heat transfer in the flame and in the combustion zone — Flow and
S | mixing in combustion zone — Heat balance study and calculating the efficiency of both
& | boilers and furnaces.
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Course Code | Course Title Credits Prerequisite
4012058 Mechanics of Combustion 3
é Combustion of hydrocarbon fuels — Thermodynamics of combustion — Calculations of
= | flame temperature and its properties — Aerodynamics of combustion and its exhaust gases —
& | Kinematics of combustion — Flame types and applications.
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Course Code | Course Title Credits Prerequisite
4012059 Air Pollution (2) 2
3
< | Introduction to air pollution — Emissions from SIE and its control — Emissions from CIE
<. | and its control — Emissions from boilers, turbine and furnaces and its control.
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Course Code | Course Title Credits Prerequisite

4012060 Non-Newtonian Fluid Mechanics 3

Syllabus

Definitions — Viscosity formulas for non- Newtonian fluids — Equations of motion for Non-
Newtonian fluids — Flow of non-Newtonian fluids through pipes — Applications.
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Course Code | Course Title Credits Prerequisite
4012061 Advanced Gas Dynamics 3
g Compressible fluid flow through ducts — Waves in supersonic flow — Shock wave
S | propagation in different geometries — Waves interaction — Detonation waves — Some
& | applications in gas dynamics — Methods of shock and detonation attenuation
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Course Code | Course Title Credits Prerequisite
4012062 Unsteady Fluid Flow 3
é Introduction — Wave equation and its types — Analysis of sound generated from different
= | hydrodynamic systems — Moving and reflection of waves for different cases and conditions —
& | Some practical applications — Water hammer and its effects on pipeline network.
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Course Code | Course Title Credits | Prerequisite

4012063 Aero-thermodynamic Design of Jet Engines | 3 4012048

Svllabus

Compressors of gas turbine engine — Radial compressors — Determination of basic dimensions of
the impeller — Impellers' types — Impeller losses — Flow through bladeless/bladed diffuser — Flow
through outlet elbow — Multi-stage radial flow compressors — Axial flow compressors — Profile
cascade and geometric characteristics — Induced losses — Multi-stage axial flow compressors —
Stage efficiency — Distribution of flow parameters — Free vortex law — Compressors'
characteristics — Compressors surging — Anti-surging — Combustion chamber and principle of
operation — Types — Combustion chamber dimensions — Gas turbines types and specifications —
Losses and efficiencies — Profiles design — Multi-stage turbine — Shaft work distribution —
Choking.
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Course Code | Course Title Credits Prerequisite

4012064 Introduction to Sustainable Energy 3

Syllabus

Assessment of current and potential future energy systems. Resources, Extraction, Conversion,
and end-use technologies, with emphasis on meeting 21st-century regional and global energy
needs in a sustainable manner - Examines various renewable and conventional energy
production technologies, energy end-use practices and alternatives, and consumption practices
in different countries. Investigates their attributes within a quantitative analytical framework for
evaluation of energy technology system proposals.
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Course Code | Course Title Credits Prerequisite
4012065 Cogeneration and Energy Storage 3 4012039
é Essentials of fluid mechanics and heat transfer - Introduction to cogeneration - Cogeneration
S | technologies - Issues and applications - Introduction to energy storing types - Applications in
& | renewable energy and conventional systems - Economic analysis.
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Course Code Course title Credit hours | Prereq.
4012072 Nanotechnology 2

Syllabus

Definition of nanotechnology - the date of nanotechnology - the latest innovations in the field
of nanotechnology-applications of nanotechnology in the engineering disciplines: robotics,
information technology and data, and display modes, electronic applications, power
applications and renewable energy applications, isolators, applications, filters, sensors,
applications heavy industries, applications in engineering construction.
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Course Code | Course Title Credits Prerequisite
4012004 Nondestructive Tests 3
§ Introduction - Visual inspection — Radiography- X-rays - isotopes, Radiation protection —
S | Ultrasonic inspection — Magnetic particles inspection — Eddy current inspections — liquid
& | penetrate.
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Course Code | Course Title Credits Prerequisite
4012005 Non-Conventional Forming 3 4012009
é High energy rate forming processes — explosive forming — Electro hydraulic forming —
S | Electromagnetic forming — Super plastic forming —Forging with whish rates (Pneumatic
& | and hydraulic).
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Course Code | Course Title Credits Prerequisite
4012006 Failure Analysis 3 4012007
é Introduction - Materials and fracture types - Importance of failure analysis - Causes and cases
S | of failure and steps for failure analysis - Failure fracture - Corrosion failure - Failure due to
& | wrong choice of materials - Failure due to defective manufacturing — Overloading failure
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Course Code

Course Title

Credits

Prerequisite

4012007

Elasticity and Plasticity

3

Syllabus

Introduction to theory of elasticity - Applications on extrusion torsion by direct integral -
Stress and strain function - Strain rate equations for stress - strain yielding criteria - plastic
strain relationships - Slip lines - upper as lower bounding theories - numerical methods.
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Course Code | Course Title Credits Prerequisite
4012008 Finite-Element Method 3
é Concept of finite element method - Application of finite element method of problems under
S | limited conditions- Applications to heat transfer, fluid mechanics, and mechanics of rigid
& | bodies.
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Course Code | Course Title Credits Prerequisite
4012009 Forming Theory 3
é Pressing loads and stresses - Friction hills - Stress and strain in rolling —effect of front and
S | back tension - Moment and power in rolling - Extrusion pressures — Wire Drawing -
& | Critical stresses in bending.
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Course Code | Course Title Credits Prerequisite
4012010 Advanced Topics in Cutting 3
é Machinability of materials — Evaluation of machinability — New cutting tools materials —
S | Cutting tool failure and durability — Recent failure theories — Economical aspects — Surface
= |- ;
& | integrity.
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Course Code Course Title Credits Prerequisite
4012011 Nontraditional Machining Methods 3

(72}

-cgd Theory of NTM- Needs of NTM - Classifications - Advantages and limitations - ECM —

=, | EDM-LBM - AJM and WJM - Hybrid methods and others.
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Course Code | Course Title Credits Prerequisite
Machining by Numerically Controlled

4012012 Machine Tools (CNC) | 3
o Aided manufacturing in different applications — Languages employed in NC and CNC in
S | machine tools — NC systems and manual part programming — Different methods of computer
=, | — assisted part programming — Evaluation costs using computer machinability programming —
9 | Role of computer numerically controlled machines in manufacturing automation.

Gl llaia | cilaa gl ae Jo—tal) o) gic oAl ags

v Ladiial) guiail) 3k ERRERR

s~ CD Aileall 891 it — ALISEal) i) gal) i — U agat s ALelSial) 3 30 duelia 3l 5o — dadia CE &
oSl D lialan¥) 5 Aal Al aaall ] il eI — DVD =l | £ \E

Course Code | Course Title Credits Prerequisite
4012013 Advanced Manufacturing Methods 3
é Introduction- IC Manufactory- IC Packing- CD and DVD manufacturing- Die designs and
=, | manufacturing.
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Course Code | Course Title Credits | Prerequisite
4012014 Computer Aided Manufacturing (CAM) 3
Fields and applications — Implementation of computer in manufacturing — Experience systems
é in production and application using computers — Required files — Integration between
S | computer aided manufacturing (CAM) and computer aided design (CAD) — Data base in
& | manufacturing fields — Evaluation of cost using computer — Programming of machinability
systems — Control — Robot.
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Course Code | Course Title Credits Prerequisite
4012015 Advanced Measurement Methods 3
é Static characteristics of instruments and measuring groups — Design of measuring
S | instruments — Measuring errors and its static analysis — Miscellaneous measurements —
& | Sensors and transducers — strain gauges and its use.
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Course Code | Course Title Credits Prerequisite
4012016 Design for Manufacturing 3
é Principles — Manufacturing materials — Design for different machining processes — Manual
S | and automatic assembly — Automatic assembly using robots — Manufacturing and assembly
& | integration.
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Course Code

Course Title Credits Prerequisite

4012017

Material-Handling Systems Design 3

Syllabus

Introduction (classification of systems such as: Hoisting — conveying — Manipulating) -
Mechanical design methods of such systems- Kinematics and dynamics analysis - Design

synthesis of such systems (to achieve maximum conveyining, capacity, and/or specified
conveying path) - Design Analysis of such system considering the undesirable phenomena -

Dynamic stability of each systems.
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Course Code | Course Title Credits Prerequisite
4012018 Mechanisms 3
é Introduction (Mechanisms tapes - Planar and spherical ones) - Kinematics analysis using
S | vector methods - Dynamic analysis by using vector analysis— Calculating of driving power or
& | torque - Analysis — methods and Applications.
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Course Code | Course Title Credits Prerequisite

4012019 Advanced study of Mechanical Design 3 4012030

Syllabus

Factor of safety - Reliability — Cost - Safety - Design Project - Case studies.

Design flow diagram — Design needs- Specifications and requirements-Feasibility study -
Creative design synthesis - preliminary design and development - Detailed design -
Prototype building and testing - Design for production - product release - Design analysis —
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Course Code

Course Title

Credits

Prerequisite

4012020 Vibrations of Machines 3

freedom systems — Numerical methods in vibration - Random vibration.

Syllabus

Vibration under harmonic excitation —Forced Vibration - Vibration of multi degrees of
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Course Code

Course Title Credits Prerequisite

4012021

Advanced Dynamics of Structures 3

Syllabus

Parametric methods of dynamical systems - Mathematical models of dynamical structures —
Design - Modeling - Simulation and analysis of results - Application of commercial codes
"Matlab™ — Analysis of machine dynamics - Structural characteristics development - Control
of mechanical vibration - Dynamic of structures - Predictive response and calculations of
applied forced mechanical systems
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Course Code | Course Title Credits Prerequisite
4012022 Dynamics of Multi-Bodies System 3
(%2}
-cé; Introduction - Kinematics of supports - Kinetic analysis - Mechanical of elastic bodies and
<. | applications
wn
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Course Code | Course Title Credits Prerequisite
4012023 Mechanics of Composite Materials 3
» | Mechanical nature of composite materials based on theories of fire mechanics - Dynamics
< | of composite materials - Modeling of reinforced and particulate composite material -
<. | Comparison between analytical and experimental results - Software for design and analysis
9| of composite structures.
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Course Code

Course Title

Credits

Prerequisite

4012024

Acceptance Sampling

3

Syllabus

Basic concepts for acceptance sampling - Acceptance sampling for attributes - Acceptance
sampling for variables - Other acceptance sampling methods.
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Course Code | Course Title Credits Prerequisite
4012025 Total Quality Control 3
o Total quality control for manufacturing and service industries - Factors and tasks for
9 | controlling quality - Quality system method: its origin and its economics - Quality engineering
=, | technology - Engineering technology for process control - Engineering technology for quality
9 | information - Applying total quality control in a manufacturing environment.
Gl llaia | Cilaagll dae Jo—bal) ¢yl gis oAl ags

A< a5 - L) Jilas - 8L 5 Jalall ciladadia - Aleall (s o cillaladie — Lgillun 5 AualiY) Cay yas cE &
debl) a3l - Ll 5 e la¥) Clebae apas - a3l A o - \E

Course Code | Course Title Credits Prerequisite
4012026 Time and Motion Study 3
é Productivity: definition and calculations - Flow process charts - Man-machine charts -
S | Analysis of activity - Motion study - Time study - Determine the performance and
& | allowance factors - Determine the standard time for an activity.
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Course Code | Course Title Credits Prerequisite
4012027 Inventory and Materials Management 3

g Types of inventories and its function - Inventory systems - ABC inventory analysis - basic
S | inventory models - lot sizing techniques — MRP - probabilistic inventory models - theory of
& | constraints.
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Course Code | Course Title Credits Prerequisite
4012028 Production Planning and Control 3
é Types of planning activities - Aggregate production planning - Master production
= | scheduling (MPS) - Capacity planning - Capacity planning models - JIT production system
& | - input/output analysis.
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Course Code | Course Title Credits Prerequisite
4012029 Project Management 3
é Defining a project - Determining the project activities - Planning projects through network
< | analysis - CPM and PERT techniques - Time-cost tradeoff - Project budgeting - Project
& | management under limited resources
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Course Code | Course Title Credits Prerequisite
4012030 Fatigue Analysis and Design 3
o Advanced fatigue analysis including strain-based and stress-based approaches. Applications
< | will include machine and welded components. Specific topics to include cyclic stress-strain
<. | behavior, notch analysis, damage accumulations, multi-axial and variable amplitude loading.
9| Probabilistic approaches and interpretation of finite element results will be addressed.
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Course Code | Course Title Credits Prerequisite
4012032 Measurement and Analysis of Noise 3
(%)
-§ Noise definition — Noise measurement circuits — Curves of Noise rates — Noise maps —
=. | Noise is a way of discovering problems — Gears noise — Electric motors noise.
(0]
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Course Code | Course Title Credits Prerequisite
4012033 Wear Analysis 3
o Types of corrosion of the elements of machines - Pattern of corrosion with time -
S | Quantitative methods and quantitative measurement of corrosion in the columns, chairs
<. | axles and gears, and others - Study the evolution of the occurrence of corrosion of the
9 | sensor state machine and the discovery of the holidays.
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Course Code | Course Title Credits Prerequisite
4012034 Faults Diagnose by Computer 3
é Database necessary for the diagnosis of faults using vibration measurements and other
= | elements - Rules of information systems as a means to diagnose faults - Expert systems and
& | diagnose malfunctions.
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Course Code | Course Title Credits Prerequisite
4012035 Spectral Analysis of the Oils 3
é Definition of the spectrum - Spectrum analysis of oils - Analysis of the fragments and
S | quantitative methods to evaluate different - How to use oil analysis as a sensor of the state
& | machinery.
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Course Code | Course Title Credits Prerequisite

4012036 Welding tests 3

Syllabus

Introduction - Test (tensile - compression - twisting - bending - the distribution of hardness)
- Visual inspection - Microscopic examination - Radiation: alpha radiation - X-ray -
isotopes - Equipment radiation - radiation hazards - radiation protection - show films -
Properties of the films - read Movies - Ultrasonic testing Ultrasonic audio - check magnetic
pellets - Test eddy currents - the test fluid piercing.
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Course Code | Course Title Credits Prerequisite

4012037 Mechatronics 3

Syllabus

Mechatronics systems and its components, Integrated design issues in Mechatronics,
Introduction to different sensors, Signal conditioners, A/D, D/A converters, Data acquisition
systems, Smart sensors and its types, Data transmission elements, Field buses, Hydraulic
actuators, Pneumatic actuators, Mechanical actuators, Electrical actuators, Introduction to Semi-
conductor electronics, junction diode, bipolar junction diode, field effect transistors, digital
logic, number system, logic gates and its applications, combinational and sequential logic,
sequence control, relay ladder diagrams for sequence control in processes, Introduction to
Programmable Logic Controllers, basic structure, programming, selection of PLC for a given
application, Architecture of micro-processors and micro-controllers. Digital circuits in
mechanical systems — Electrical - Mechanical interfacing — Analysis and application of
computerized machinery connections — Mechanical components selection — Position — velocity
- and force measurements — Performance and testing techniques — Design of mechatronic
systems using programmable controllers.
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Table (2.4.1.1) Master Courses

nggze Course Title Prerequisite |- | Se';?ol;rT Lab. | Sum ﬁ:)zdrl;[

Mandatory courses 6 credit hours

4042001 | Finite Element Method | 2 0 0 2 2

4042002 | Seminar (1) 2 0 0 | 2 2

4042003 | Statistic and Operations 2 0 0 2 2

Partial Sum 6 0 0 6 6

Elective courses of Public Works Engineering 12 credit hours

4042021 | Environmental Engineering and 3 0 0 3 3
Pollution Control

4042022 | Chemistry and Microbiology of 3 0 0 3 3
Water

4042023 | Solid Waste Management 3 0 0 | 3 3

4042024 | Advanced Structure Design for 3 0 0 3 3
Highways

4042025 | Geometric Design for Highways 3 0 0 3 3

4042026 | Airports 3 0 0 3 3

4042027 | Collection and Computations of 3 0 0 3 3
Surveying Data

4042028 | Measuring Deformations of 3 0 0 3 3
Structures

4042029 | Digital Maps and Map 3 0 0| 3 3
Production

4042030 | Geometric Geodesy and 3 0 0 | 3 3
Positioning

4042031 | Information Systems and Digital 3 0 0| 3 3
Terrain Models

4042032 | Photogrammetry 3 0 0 |3 3

Elective courses of Irrigation and Hydraulics Engineering 12credit hours

4042033 | Hydrodynamics 4042041 | 3 0 0 | 3 3

4042034 | Hydrometric 3 0 0 | 3 3

4042035 | Introduction to Analysts of 4042047 3 0 0 3 3
Water Resources Systems

4042036 | Integral Development For Nile | 4042047 3 0 0 3 3
River Hasin

4042037 | Tunnels Engineering (1) 3 0 0 3 3

4042038 | Dams Engineering 2 4042042 3 0 0 3 3

4042039 | Pumps Stations Engineering 3 0 0 3 3

4042040 | Water Village Engineering 4042047 3 0 0 3 3

4042041 | Advanced Fluid Mechanics 3 0 0 | 3 3

4042042 | Hydraulic Structures 4042044 3 0 0 3 3

4042043 | Advanced Hydraulics 4042044 3 0 0 3 3

4042044 | Open Channel Flow 3 0 0 | 3 3
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4042045 | Hydraulic Similarity 4042044 0 | 3 3

4042046 | Advanced Irrigation and 0 | 3 3
Drainage Engineering

4042047 | Hydrology of Surface Water 0|3 3

4042048 | Hydrology of Underground 0 | 3 3
Water

4042049 | River Engineering 4042044 0 ] 3 3

4042050 | Earth Works Engineering 0 | 3 3
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Course Code Course Title Credits Prerequisite
4042001 Finite Element Method | 2
(%2)
9 | Mathematical Background. One-dimensional finite element. Two-dimensional finite
= | element. Three-dimensional finite element. Applications. Solved problems.
(9p)
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Course Code Course Title Credits Prerequisite

4042002 Seminar (1) 2

Syllabus

Study and display the student to discuss the mayor in civil engineering. The student
attended a series of presentations and presentation of research being done or who has been
accomplished in the framework of the message. Seminar aims to strengthen the capacity of
graduate students to present the results of their research achievements professionally
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Course Code Course Title | Credits Prerequisite

4042003 3 Statistic and Operations Research

Syllabus

Definition of some statistical terms, Method of statistical data processing and presentation
in the form of tables or graphs iterative, Draw some measures of dispersion, The study of
linear correlation and simple regression, Some rules of probability and random variable and
some distributions and their applications, Practical examples using the program SPSS.
Penalty of techniques, theory of algorithms, Games-related static, Dynamic programming,
Directional optimization problems.
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Course Code Course Title Credits Prerequisite
4042021 Envwonmentgl Engineering and 3
Pollution Control
é Framework for projects environmental impacts (El), EI of projects on humans, El of
5 projects on fauna and flora, El of projects on natural environment, impacts of projects
& | during construction, impacts of projects after construction, legislation.
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Course Code Course Title Credits | Prerequisite

4042022 Chemistry and Microbiology of Water 3

Syllabus

Water characteristics and methods of analysis, planning for water sampling and analysis
programs, physical and chemical characteristics of water: pH, hardness, nitrogen,
phosphorus, phosphates, sulfates, chlorides, dissolved oxygen, chlorine, iron, manganese.
Water pollution with heavy metals, water pollution with pesticides, methods of measuring
BOD and TOC. Microorganisms classification, algae role in domestic wastewater treatment,
bacterial growth characteristics and metabolism requirements, microbes effects, microbial
pollution of water, importance of bacteriological inspection of water, factors affecting
bacterial counts in water, pollution detection through bacteria, bacterial indicators for water
pollution and detection methods, microbial infection through water born disease.
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Course Code Course Title Credits Prerequisite
4042023 Solid Waste Management 3
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é Source of generation, amounts and characteristics, collection at generation points,
S | collection and transport, solid waste management options, methods of waste separation,
& | recycling of solid waste, planning and enhancing solid waste management systems.
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Course Code Course Title Credits | Prerequis

ite

4042024 Advanced Structure Design for Highways 3

methods, super pave asphalt binder specification, flexible and rigid pavement design.

Syllabus

New advanced design methods for flexible and rigid pavement, advanced soil stabilization
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Course Code Course Title Credits Prerequisi

te

4042025 Geometric Design for Highways 3

Highway classification, highway surveys and location, preparation of highway planes,
highway cross section design, stopping and passing sight distance on highways, vertical

(%2)
-cé; and horizontal curves design, factors influencing highway design, steep grades, at grade
= | intersections and interchanges, general types and design elements for at grade intersections
| and interchanges, intersection control, signal design for intersection, capacity and level of
service at signalized intersections
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Course Code Course Title Credits Prerequisite

4042026 Airports 3

geometric design for airport including runways, taxiways, landing and take-off ways.

Airport function and location, airport flexible and rigid pavement design, determination of
design aircraft, determination of equivalent annual departures by the design aircraft,

£ | Syllabus
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Course Code Course Title Credits | Prereq.

4042027 Collection and Computations of Surveying Data 3

Syllabus

Types of surveying data, Technique of surveying data collection, Integration and
compatibility of surveying data, Data preparation for processing on a PC, The use of
coordinates in surveying computations, Different surveying coordinate systems, Point
coordinate determination from different surveying observations, The used computational

and drawing software.
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Course Code Course Title Credits | Prerequisite

4042028 Measuring Deformations of Structures 3

Structures surveying, Road surveying, Tunnel surveying, Infrastructure surveying projects,

(%)
> . : . . .
2 | Mechanical Equipment Installation surveying, sources and types of structural deformations,
= | Surveying techniques for the determination of three-dimensional movement, analysis of
& | observations, results.
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Course Code Course Title Credits Prerequisite
4042029 Digital Maps and Map Production 3
" Two and three-dimensional techniques for digital mapping, Digital topographic data bases,
2 | Integrating maps with digital images, Applications in geographic information system,
S | Mobile observing systems, Software used for map production, Updating of digital images,
& | Linear recognition of digital images, Production of orthogonal image maps, Integrating

digital surface models with digital maps, printing.
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Course Code Course Title Credits Prerequisite

4042030 Geometric Geodesy and Positioning 3
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Syllabus

Geodetic datum, Ellipse computations, Reduction of terrestrial observations, Geodetic
coordinate systems and transformation among them, Two and three-dimensional geodetic
position determinations, satellite geodesy, Artificial satellite coordinate systems and
transformation among them, Types of global positioning systems’ observables, Error
analysis for the global positioning system (GPS), Observational techniques for the global

positioning system, applications.
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Course Code Course Title Credits | Prerequisite
4042031 Information Systems and Digital Terrain 3
Models
Information systems, Processing of geographic information systems, transformation
@ between different systems, classification, Design of related software, Data input and output,
< | Arrangement of the data base, Conventional and non-conventional data base, Distribution
= | systems, Selection projects, their design and use, Mathematical techniques for digital
@ | terrain modeling, Digital terrain models produced from topographic maps, Integration of
digital terrain models with surveying data, applications.
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Course Code Course Title Credits Prerequisite

4042032 Photogrammetry 3

Syllabus

Arial Photogrammetry, Types of Arial cameras, Geometry of Arial photographs,
Interference computations for Arial photographs, Determination of the third dimension
from the stereoscopic model, Construction of maps from Arial photographs, Planning of
Arial Photogrammetry surveying projects, Modern techniques in Arial Photogrammetry,
Types of terrestrial cameras, cameras’ calibration, Determination of three-dimensional

coordinates from terrestrial photographs, applications.
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Course Code Course Title Credits Prerequisite

4042033 Hydrodynamics 3 4042041
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@ | Mass conservation equation - energy conservation equation - momentum conservation
< | equation- rotation and eddying equations- flow function - velocity potential - overlapping
= | flowing fields - free flowing net - Gravitational (sluggishness) effect - introduction to
9 | waves movement-computer applications.
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Course Code Course Title Credits

Prerequisite

4042034

Hydrometric 3

Field measurements-international

specifications for open channels

Introduction -

é measurements — selection of measurement method -(velocity - area) method for flow

S | measuring - velocity measurement - flow measurement apparatus - level measurement -

& | (discharge - level) relationship - problems related to flow measurements - measuring by
floating - (area - slope) method.
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Course Code Course Title Credits | Prerequisite
4042035 Introduction to Analysts of Water Resources 3 4042047
Systems
9 General introduction of planning and analysis of Principles with examples on water
9 | resources projects - forming the aims and particulars by mathematical method that can be
= | solved " planning and management under uncertain data - evaluation methods and form all
@ | on of comparison matrices-
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Course Code Course Title Credits | Prerequisite
4042036 Integral Development For Nile River Hasin 3 4042047
3
<9 | Economical sides - Social sides- Environmental sides - Management sides - Law sides -
= | High Nile projects - Development obstructions.
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Course Code

Course Title

Credits

Prerequisite

4042037

Tunnels Engineering (1) 3

Historical resume on tunnels - tunnels usage in hydraulic works-hydraulic tunnels

é classifications - planning and cross section selection of water tunnels - geological studies -
S | rock or soil pressure - rock or soil reactions - lining of tunnels — determination of lining
& | and tunnel cross section - design of channels - tunnels construction methods - field
management and construction.
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Course Code Course Title Credits Prerequisite
4042038 Dams Engineering 2 3 4042042
é Earth dams - gravity dams - reinforced concrete dams - arch dams - design elements -
S | seepage analysis and seepage reduction methods - filters design - slope stability - gates -
& | earthquakes effect - construction Principles.
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Course Code Course Title Credits Prerequisite
4042039 Pumps Stations Engineering 3

(%)

> . . . .

= D_eS|gn and formation the station - type or pumps - pumps systems -pumps selection -
= | discharge and pressure measurements.
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Course Code Course Title Credits Prerequisite
4042040 Water Village Engineering 3 4042047
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Historical resume - energy resources classifications - projects planning - economic analysis

(%)
2 : _ ) .
S | - hydrology introduction - permanent curves — design of intakes - water transport systems
& | - networks - Fishes runways (getaways) - water hammer.
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Course Code

Course Title Credits Prerequisite

4042041 Advanced Fluid Mechanics 3

Syllabus

Principles or fluid movement - fluid kinematics —Principles of fluid motion. Kinematic
fluid Lagrange formula. Euler formula. Flow Energy - Dynamics of non-viscous fluid.
Principal analysis of viscous fluid motion. Walled layers
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Course Code

Course Title Credits Prerequisite

4042042 Hydraulic Structures 3

4042044

Storage structures. Dams and reservoirs - Connection structures. Energy dissipaters.

(%)

> . .
S | Discharge measurement structures. Control structures. Control structure of chemical and
= | sedimentation. Distributed structures. Intakes. Surface drainage escapes. Still basin.
@ | Culverts. Flow net navigation locks.
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Course Code

Course Title Credits Prerequisite

4042043 Advanced Hydraulics 3

4042044

New methods for analysis of hydraulic systems and water resources. Unsteady discharge in

(%)
>
S | open channel. Sudden waves. Tides. Properties method. Numerical models for rivers. Tidal
& | range. New models for steady and unsteady flow.
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Course Code Course Title Credits Prerequisite
4042044 Open Channel Flow 3
@ Review of principal equations. Rapidly varied flow sinks and hydraulic jump in sloped
< | channels design of stilling basin. Subcritical flow in curved channels. High velocity flow.
= | Varied flow in normal and prismatic channels. Unsteady flow with free surface rapidly- and
9 | gradually-varied flow. Flow with suction air. Computer applications.
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Course Code Course Title Credits Prerequisite
4042045 Hydraulic Similarity 3 4042044
2 | Basic Principles. Mechanics and similarity low Classification of hydraulic modeling.
§ Models of rivers with rigid bad. Undistorted models. Distorted models. Models of rivers
@ | with mobile bad. Applications. Principles of computer applications
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Course Code

Course Title Credits | Prerequisite

4042046 Advanced Irrigation and Drainage Engineering 3

in Egypt. Design and planning of drainage met for difference applications construct

Syllabus

net.

Relation of water, soil, production and environment new models of distributed works, new
models of water controls. Automatic gates and its works theory. Future of irrigation system

covered drainage net and its works. Environment and important of drainage system. Reuse
of drainage water in irrigation economic of drainage projects. Characteristics of drainage

ion of
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Course Code Course Title Credits Prerequisite

4042047 Hydrology of Surface Water 3
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Flow over earth surface. Time distribution of flow - Analysis of flow carves. Main models

(%)

9 | for discharge curve. Dimension distribution of flow - Discharge measurements. Maximum
=, | discharges, Flow characteristics and designee of levels, discharge, volumes and the relation
9 | with reservoirs.
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Course Code

Course Title Credits Prerequisite

4042048 Hydrology of Underground Water 3

Sources and motion of underground water. Darcy law - Permeability factor. Well

(%)

> :

9 | hydraulics’. Unsteady of underground water levels. Underground water management. Use
= | of surface and underground water. Flow in rock cracks - Flow in porcemidea. Types of
@ | ground water.
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rse Code Course Title Credits Prerequisite

4042049 River Engineering 3

4042044

Syllabus

Flow in open channels. First Principles - Normal river - Systems in river variables.
Compensation of river and shape transition. Relation of hydraulics in sediment rivers. Depth
and discharge curve. Channel stability. Stability case theory. Control structure. Stability of
rivers. Hydraulic and environmental effects from crossing of roads and high dams with rivers.
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Course Code

Course Title Credits | Prerequisite

4042050 Earth Works Engineering 3

Syllabus

Stability. Disturbance theory. Tardive force - Bed shapes. Einstein method. Developed
Einstein method, Design of channel with mobile bed. Design of sedimentation tanks.
Effect of contractions. Transition of sediment in pipes. Transition of sediment by wind.
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Table (4.1.1.1) Mandatory Courses of Mechanical Engineering Program

Course Course Name Prereq Hours Credit
Code " | Lect. | Tut. [ Lab. | Sum | Hours

Mandatory courses 6 credit hours

4013001 | Multi-purpose Programming 2 0 0 2 2

4013002 | Modeling and Simulation 2 0 0 2 2

4013003 | Seminar 2 0 0 2 2

Partial Sum 6 0 0 6 6

Table (4.1.1.2) Firstly: Elective Courses of Mechanical Power Engineering

Program
Course Course Name Prere Hours Credit
Code 9 Mect | Tut. | Lab. | Sum | Hours

Elective courses 15 credit hours

4013037 | Experimental Aerodynamics 3 0 0 3 3

4013038 | Hydrofoils and Propellers 3 0 0 3 3

4013039 Aerc_)-thermodynamlc Design of Jet | 4012063 3 0 0 3 3
Engines |1

4013040 | Turbulent and Separated Flows 3 0 0 3 3

4013041 Hydraulic and Electro-hydraulic 3 0 0 3 3
Control Systems

4013042 Acqustlc Pollution from a Dynamic 3 0 0 3 3
Fluid Source
Advanced Topics in Aerodynamics

4013043 And Turbo Acoustics 3 0 0 3 3

4013044 | Advanced Topics in Refrigeration 0 0
Control and Safety Equipment in

4013045 Refrigeration and Air Conditioning 0 0

4013046 Air D_|s_tr|t_)ut|on Systems in Air 3 0 0 3 3
Conditioning

4013047 | Drying Processes By Heating 3 0 0 3 3

4013048 Advqnced_Toplcs in Absorption 3 0 0 3 3
Refrigeration

4013049 | Advanced Heat Transfer 3 0 0 3 3

4013050 | Multiphase - Flow 3 0 0 3 3

4013051 Advanced Analysis of Heat 3 0 0 3 3
Exchangers

4013052 Non-conventional Thermal Power 3 0 0 3 3
Plants

4013053 Non_—conventlonal Combustion 3 0 0 3 3
Engines

4013054 | Advanced Sustainable Energy 3 0 0 3 3

4013055 | Energy Audit and Management 3 0 0 3 3

4013056 | Ocean Systems and Projects Design 3 0 0 3 3
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4013057 gﬁecial Topics in Thermodynamics 3 0 0 3 3
4013058 | Special Topics in Gas Dynamics 2™ 3 0 0 3 3
4013059 ggecial Topics in Fluid Dynamics 3 0 0 3 3
4013060 | Special Topics in Heat Transfer 2 3 0 0 3 3
4013061 Eﬁzcr:éa;l ;Splcs in Renewable 3 0 0 3 3
4013062 ggecial Topics in water distillation 0 0 3
4013063 | Advanced Nano-Technology 3 0 0 3 3

Table (4.1.2.2) Secondly: Elective Courses of Design and Production
Engineering Department Program

Course Course Name Prere Hours Credit
Code 4 MCect. | Tut. | Lab. | Sum | Hours
Elective courses 15 credit hours
4013004 Simulation of Casting and Welding 3 0 0 3 3
Processes
Machining by Numerically 4012012
4013005 Controlled Machine Tools (CNC-II) 3 0 0 3 3
4013006 | Computer-Aided Design (CAD) 3 0 0 3 3
4013007 E:é)lr&p)uter-lntegrated Manufacturing 3 0 0 3 3
4013008 | Advanced Tribology 3 0 0 3 3
4013009 | Processes Scheduling 3 0 0 3 3
4013010 | Abrasive Machining Methods 3 0 0 3 3
4013011 | Nonlinear Programming 3 0 0 3 3
4013012 | Supply Chain Management 3 0 0 3 3
4013013 | Special Topics in Machine Design™ 3 0 0 3 3
4013014 Special Toplci*s in Quality 3 0 0 3 3
Management
4013015 Spe(_:lal TOpLES in Production 3 0 0 3 3
Engineering
4013016 Machinery Noise and Vibrations 4012020 3 0 0 3 3
Analyses
4013017 Mec_ham(_:al Systems and Control 3 0 0 3 3
Engineering
Special Topics in Numerical
4013018 | Methods for Fluid Flow and Heat 3 0 0 3 3
Transfer

**The syllabus of these courses is determined by co-operation between the course's instructor and the academic guide
(or the thesis supervisor). The syllabus should help in the research process of the thesis subject. Student's questionnaire
about the syllabus may be taken.

“*The syllabus of these courses is determined by co-operation between the course's instructor and the academic guide
(or the thesis supervisor). The syllabus should help in the research process of the thesis subject. Student's questionnaire
about the syllabus may be taken.
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4013019

Non-Linear Vibrations

(@)

(@)

3

3

4013020

Topics in Pressure Vessel Design

o

o

4013021

Special Topics in Advanced Stress
Analysis**

(@)

o

4013022

Special Topics in Advanced
Machine Design Methods**

4013023

Corrosion and Oxidation

4013024

Thermodynamics and Phase
Transformations

4013025

Composite Materials

4013026

Special Topics in Welding and
Joining™
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o O] O |0 O
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W W W (W w
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4013027

Modelling and Control of Dynamic
Systems

4013028

Special Topics in Mechatronics™

4013029

Special Topics in Control Systems™

4013030

Special Topics in Modern
Robotics™

4013031

Neural Networks

4013032

Special Topics in Quality™

4013033

Special Topics in Industrial
Engineering™

W [ WWwWw W (Www w
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4013034

Special Topics in Machining
Processes™

4013035

Special Topics in Engineering
Materials™

4013036

Special Topics in Quality
Improvement™
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Course Code | Course Title Credits Prerequisite
4013001 Multi-purpose programming 2
3
< | Definition of multiple-objectives programming — Models of multiple-objectives
% programming — Goal programming — Solution approaches - Applications.
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Course Code | Course Title Credits Prerequisite
4013002 Modeling and simulation 2
Basics of modeling — Systems’ checking — Models’ translation — Design of computer
o simulation experiments — Validation and analysis — Aspects of measurements in modeling —
9 | Fundamentals of Simulation — Simulation models of queuing (simple and complex) —
<. | Simulation software packages — Process analysis and data collection — Choice of probability
9| distribution of inputs — Building a simulation model — Random numbers and its creation —
Analysis of results.
Aoy clallaial) -
ASilall (s g8l Auunia gl o 2Y )
(b llaia Gaa ol) a3 Jo—aall oyl gis JJLAM@EJ

r Al i gal) LSl | £4 APy

il e as s sl Gl — el domiiiall e el Gl Ul Gl — 4l s sl Joladll

o &
Ll 5 oyl ¥ ey el — 2Ll 35 8 Jalall s A plaad) Akl il pasal o giall ciluld CE‘E

) e 3 sainY) e slaia —  Saaliall Il gy 5alll aladinls cile udl Gl dalall | 5 B

Course Code Course Title Credits Prereq.

4013037 Experimental aerodynamics 3

Syllabus

Dimensional analysis and similarity — Low and high speed wind tunnels — Forces and torque
measurements on the model — Pressures’ measurements — Wind tunnel boundary layer
correction and interferences — Velocity turbulence and special Measurements — Laser
Doppler velocimetry — Dynamic analogies — Data acquisition systems.
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Course Code Course Title Credits Prerequisite

4013038 Hydrofoils and Propellers 3

Syllabus

Theory and design of hydrofoil sections; lifting and thickness problems for sub-cavitating
sections and unsteady flow problems. Computer-aided design of low drag, cavitation free
sections. Lifting line and lifting surface theory with applications to hydrofoil craft, rudder,
control surface, propeller and wind turbine rotor design. Propeller lifting line and lifting
surface theory; computer-aided design of wake adapted propellers, steady and unsteady
propeller thrust and torque; performance analysis and design of wind turbine rotors in steady

and stochastic wind. Numerical principles of vortex lattice and lifting surface panel methods.
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Course Code Course Title Credits Prereq.

4013039 Aero-thermodynamic design of jet engines |1 3 4012063

Syllabus

Operating curves — After burner — Double spool turbojet engine.

Inlet systems — Subsonic and supersonic diffusers — Types of supersonic diffusers —
Diffuser surging — Exhaust system of turbojet engine — Exact determination of turbojet
engine thrust — Principle of operation of TJE and its cycle calculations — Determination of
specific fuel consumption — TJE efficiency — Determination of curves of common work —
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Course Code Course Title Credits Prerequisite
4013040 Turbulent and Separated Flows 3
Governing equations, and statistical and dynamical theories of turbulence. Isotropic
homogeneous turbulence, near wall turbulence, effects of free surface, surfactants, and
2 | moving body boundary. Direct numerical simulations, large eddy simulations and sub-grid
S | scale modeling, Reynolds-Average Navier-Stokes (RANS) equations and turbulence
& | models. Flow instability and transitions, almost parallel flows and inviscid and viscous
instabilities. Laminar and turbulent separation, expansion flows, separated flows past bluff
and streamlined bodies; flow induced vibrations.
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Course Code | Course Title Credits | Prerequisite
4013041 Hydraulic and Electro-hydraulic Control Systems 3
Classification and comparison of hydraulic-power systems — Effect of the properties of
é hydraulic oils — Static and dynamic performance of the basic elements and calculation of
S | hydraulic systems — Pneumatic systems: Properties of operation and basic elements’
& | functions — Hydraulic and electro-hydraulic servo control systems — flight by wire systems —
Other hydraulic systems — Fuel systems — Qil systems — cooling systems.
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Course Code | Course Title Credits | Prerequisite

4013042 Acoustic Pollution from a Dynamic fluid source 3

Syllabus

Aerodynamic generation and propagation of sound — Review of the basic acoustics —
Physical response to noise — Sound propagation in ducts — General features of aerodynamic
noise — Jet noise theory and noise generated from rotating devices (jet engine noise).




Internal Bylaw for Graduate Studies Lalad) i) palt 4140 at) Aaidul)

Faculty of Engineering Luuvigl) A
Kafrelsheikh University ol JiS daala
Gl allaia | Cilaa gl 2ae Jo—2all oyl gie JJM‘@EJ
Y i a5 ) ale g il gl LSpalizall b Ll e gua g RRAREA
slia ga — Gigall L] — (s J) s — G pall Aaalin g Y jdbiaddl — bl G pulldaal o | 0
e Aaill) elam sual) — dm 5 sl CYYI i 45 sual) L) 5 3 jlaad) Akl Jai b bl il tE E
sbagall Jie 5 i 8 aaall ) shaill — 5 ) sall o) 32Vl 5 <) i S sled) 5 = ) yall = B
Course Code | Course Title Credits | Prereq.
4013043 Advanced Topics in Aerodynamics And Turbo Acoustics | 3
o Review of turbulent flow — Aerodynamic sources of sound — Green’s functions — Sound
9 | propagation — jet noise — Boundary layer pressure fluctuations and structural turbo-
<. | machinery acoustics response — Propeller, helicopters and fan noise — Modern developments
9 | in noise suppression and insulation.
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Course Code Course Title Credits Prerequisite
4013044 Advanced Topics in Refrigeration 3

Introduction — Secondary refrigerants in refrigeration systems — Refrigeration systems design
— Design considerations — Specialized storage facilities — Construction methods —
Refrigeration systems — Insulation techniques — Refrigeration load calculation — Hydro-
cooling — Forced-air cooling — Vacuum cooling — Industrial food freezing systems — Blast
freezers — Contact freezers, Cryogenic freezers, Cryo-mechanical freezers — Ice manufacture —

Related toEics.

Syllabus
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Course Code | Course Title Credits | Prerequisite

Control and Safety Equipment in Refrigeration and
Air Conditioning

Introduction — Control theory and terminology — Types of control devices (Pneumatic,
Electric, Electronic and hydraulic) — Flow control devices — Elementary control systems —
Complete control systems — Electric control system — Supervisory control systems —
Buildings management systems — Special control systems in air conditioning — Related
topics.

4013045 3

Syllabus
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Course Code Course Title Credits | Prerequisite

4013046 Air Distribution Systems in Air Conditioning 3

Syllabus

Governing laws, Performance curves, Fan selection and installation) — Related topics

Introduction — Air flow and distribution methods — Air flow in ducts — Duct system design —
Noise attenuation — Air diffusing equipment — Air filtering equipment — Fans: (Types,
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Course Code Course Title Credits Prerequisite
4013047 Drying processes by heating 3
Introduction — Need for drying agricultural products — Product requirements of temperature
% and humidity — Drying Equipment and its applications — Shallow-Layer drying — Deep-Bed
< | Drying — Drying using solar radiation — Calculations of solar irradiation intensity and
<. | angles — Concepts and governing equations for solar driers — Available designs of solar
@ | dryers — Energy balance calculations — Heat losses — Energy efficiency — Other parameters
evaluating driers performance — Special drying processes — Related topics.
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Course Code Course Title Credits | Prerequisite

4013048 Advanced Topic in Absorption Refrigeration 3

Syllabus

concepts — Alternative absorption working fluids — Related topics.

Introduction — Terminology — Basic cycles — Water-lithium bromide absorption system —
Ammonia-water absorption system — Ammonia-water-hydrogen cycle — Single effect
absorption system — Double effect absorption system — Special applications — Evolving
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Course Code Course Title Credits Prerequisite
4013049 Advanced Heat Transfer 3
Heat transfer by conduction and its applications — Heat transfer in laminar flow — Heat
» | transfer in turbulent flow — Heat transfer from cylinders in cross flow — Heat transfer from
=] . . .
<9 | tube bundles in cross flow — Heat transfer from flow over finned tubes — Heat transfer in
<. | laminar channel flow — Heat transfer in turbulent channel flow — Combined convective and
@ | radiant heat transfer — Augmentation of heat transfer — Boiling and condensation heat
transfer — Analogy between heat and man transfer.
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Course Code Course Title Credits Prerequisite
4013050 Multiphase - Flow 3
Convective diffusion transfer — Basic analytical relations — Differential transfer equation —
% thermodynamic of transfer processes — Multi-component mixtures — Derivation of transfer
< | equation from the kinetic theory of gases — Bubble growth and nucleation — General growth
<. | and nucleation — Effects of air and gas content — Scale effects in machines and components
& | — Bubble dynamics in multiphase flow — cavitation bubbles' growth and collapse — Boiling
and condensation versus cavitation.
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Course Code Course Title Credits Prerequisite

4013051 Advanced Analysis of Heat Exchangers 3

Syllabus

dimensions.

Heat exchanger systems — Types and functions — Analysis of heat transfer in heat exchanger
— Analysis of pressure drop in heat exchanger — Ideal heat exchanger — Performance of heat
exchangers — Thermal design of heat exchangers — Assessment and estimation of
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Course Code Course Title Credits Prerequisite

4013052 Non-conventional Thermal Power Plants | 3

Syllabus

Nuclear energy, neutron emission, exchange and generation reactor design, reactor types,
heat generation at reactor core, construction of reactor core, pressurized water reactor,
boiling water reactor, nuclear power station, reactors of gas coolant, systems of solar power
performance of wind turbines.
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Course Code Course Title Credits Prerequisite

4013053 Non-conventional Combustion Engines 3

Syllabus

Unconventional stratified charge engines - Variable compression ratio engines
Homogeneous charge compression ignition engines - Wankel engines - Free piston engines -
Stirling engines
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Course Code Course Title Credits Prerequisite

4013054 Advanced Sustainable Energy 3

Syllabus

Energy systems - Studying various energy technologies in each fuel cycle stage for fossil
(oil, gas, synthetic), nuclear (fission and fusion) and renewable (solar, biomass, wind, hydro,
and geothermal) energy types, along with storage, transmission, and conservation issues -
Emphasizes analysis of energy propositions within an engineering, economic and social
context. Sustainable development - Energy efficiency - Energy management.
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Course Code Course Title Credits Prerequisite
4013055 Energy Audit and Management 3
Energy audit concepts - Procedure and techniques of energy audit - Energy conservation
§ through wasted heat recovery - Mass and energy balances - Measurement of energy loss to
S | cooling water and waste gases - Structural losses, infiltration losses - Radiation losses
& | through furnace lid and opening in steel furnaces, energy utilized in melting scrap, energy
loss to ladle, heat loss by billets to atmosphere air and energy loss through slab.
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Course Code Course Title Credits Prerequisite
4013056 Ocean Systems and Projects Design 3
Complete cycle of designing an ocean system using computational design tools for the
% conceptual and preliminary design stages. Hydrodynamics, structures, power and thermal
< | aspects of ocean vehicles, environment, climate zones, materials, and construction for ocean
<. | use, generation and evaluation of design alternatives. Focus on innovative design concepts
@ | chosen from high-speed ships, submersibles, autonomous vehicles, and floating and
submerged deep-water offshore platforms.
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Course Code Course title Credit hours | Prereq.

4013063 Advanced Nanotechnology 2

Syllabus

Advanced applications in the engineering disciplines of nanotechnology - Modeling and
analysis applications used for Nano Technology - Each student prepared a report on the latest
applications of nanotechnology in the field of specialization.
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Course Code | Course Title Credits | Prerequisite
4013004 Simulation of Casting and Welding Processes 3
wn
-§ Solidification model — Numerical simulation — Flow of heat and fluids in casting and
<. | welding — Structure modeling — Case studies.
()]
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Course Code | Course Title Credits Prerequisite

4013005

Machining by Numerically Controlled

Machine Tools (CNC-I1) 3 4012012

Fundamental theory and application of numerically controlled machine tool from the

[%2)
-§ viewpoints of design principles - elements of machining structure - control systems - codes
=, |- formats - and programming methods — Different advanced programming for CNC —
9| Assembly
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Course Code | Course Title Credits Prerequisite
4013006 Computer-Aided Design (CAD) 3
é Introduction & Principles of CAD — Design process and analysis — Design programs —
S | Computer aided drawing — Curve design by computer — Multi — Parameter optimum design
& | — Case studies.
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Course Code | Course Title Credits | Prerequisite
4013007 Computer-Integrated Manufacturing (CIM) 3

% Definitions of computer integrated manufacturing (CIM) — Objectives -Communication

< | network structure - Fields of applications and planning — Frameworks - Applications of

<. | micro-computers in control and manufacturing process - control system zone - Direct on

9 | line computer control - Different applications
Gl lbaia | cilaagl) aae J—ball oyl gis A a8y
r pdiia 2 )5 5 IR

Gt - dall g 5l g e LSS lpusbial Jandi il s — a5 s il ASl€aall (il gall Al
Sl 5 puedl g 3l g aliaal) Cuy 53l 5 Audall g 3l g pdand) 3 ) s Sl ja g AEAY) 23 gad e Slalal)
Aaa Aald el - Sl

13

Course Code | Course Title Credits Prerequisite
4013008 Advanced Tribology 3
é Introduction & history background — Tests of oils & grease — Dry & lubricated ways —
S | Surface topography& Modern models of surfaces contact mechanics — Test methods of
& | tribology elements - Dry friction — variables affecting friction.
Gl illaia | s gl) aae Jo—dal) o)) sis SA A8
\d QM‘M\,# eV o8

A8l saal s ke o laleal) 2 gaal Bl Jglall 5 €l JSLED 8 Lgla 25 s m g AT o) oy jas
Ol Al Jad ey il aladind — i sll Sl daald o) SS) ) alad A gaall e ) ) Al () gusi g
A gaal) A S Jad dpaly ) z3ladl) — Aalad) 2LYH )5 A liSlall A gaa — GLSW 3033l LY Ja glad

Jaill liald Huw 4 gan 4y il jaliall 4l gasd) —

Course Code | Course Title Credits Prerequisite
4013009 Processes Scheduling 3
Definition and Complexity of the scheduling in large problems - Optimum results for single
§ machine scheduling - Johnson’s algorithms for the two-machine flow shop - Johnson’s
= | algorithms for the two-machine general flow shop - and Johnson’s algorithms for the
& | special three-machine flow shop - Algorithms for the multiple-machine flow shop problem
- Job shop scheduling dispatching rules - Scheduling issues in service industries.
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Course Code | Course Title Credits Prerequisite
4013010 Abrasive Machining Methods 3
g Introduction - Theory of abrasive machining - Wear and Frictions Theories - Abrasive
S | machining methods - grinding — honing — tapping — Blasting - Super finishing USM —
& | AFM- Other new techniques.
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Course Code | Course Title Credits Prerequisite
4013011 Nonlinear Programming 3
g Mathematical models of non-linear programming — Principles of non-linear programming —
S | Search methods for optimum solution — Non-linear programming algorithms -
& | Applications.
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Course Code | Course Title Credits Prerequisite
4013012 Supply Chain Management 3
wn
-§ Understanding SCM and its importance in the global market - SCM drivers - inventory
<. | problem — transportation problem - design a SC network - information system
()]
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Course Code | Course Title Credits | Prereq.
4013016 Machinery Noise and Vibrations Analyses 3 4012020

Syllabus

Deterministic and random signal analysis. Digital spectral analysis. Data analysis. Further
aspects of theoretical acoustics, spherical wave propagation, effects of attenuation due to
damping. Applications of the fast Fourier transform. Structural acoustic coupling. Statistical
analyses applied to signal processing. Gear and bearing noise. Impacting noise from
machinery. Machinery health monitoring system. System identification of potential
equipment breakdown.
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Course Code | Course Title Credits | Prerequisite
4013017 Mechanical Systems and Control Engineering 3
o Review of Control — Poles and zeros, Transfer functions, Time Response, Actuators,
9 | Electrical Systems, PID Control, controllers design with root locus, state space
<. | representations, phase planes, stability concepts, frequency Response. Applications to
9 | Mechanical systems: Robots, Hydraulic systems, Active Vibration Control.
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Course Code | Course Title Credits | Prerequisite
Special Topics in Numerical Methods for Fluid Flow
4013018 P P 3
and Heat Transfer
o Various courses dealing with numerical methods of predicting the fluid flow, heat transfer
9 |and chemical reaction in engineering equipment, human body, and environment. The
=, | methods usually involve the solution of partial differential equations of the parabolic,
@ | elliptic and hyperbolic type
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Course Code

Course Title Credits Prerequisite

4013019

Non-Linear Vibrations 3

Syllabus

Review of linear systems; free and forced vibrations; conservation systems; general
autonomous systems; equilibrium and periodic solutions, linearization and Lyapunov
stability criteria; Poincare-Bendixon theorem; quantitative analysis of weakly nonlinear
systems in free and forced vibrations using perturbation methods; bifurcations and chaos in
dynamical systems. This course will use computer programs (such as MAPLE and
MATLAB) for simulation and analysis.
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Course Code | Course Title Credits Prerequisite
4013020 Topics in Pressure Vessel Design 3
§ Design and analysis of pressure vessels, safety considerations and interpretation of pressure
S | vessel codes. Fatigue and fracture modes of failure. Intersecting vessels and connections.
& | Computer techniques of analysis.
Gl allaia | Cilaa gl aae Jo—aall ) gl JJu‘eﬁJ
¥ BacsY) g Jstaly £ vy

— Lol OIS OIS KU Jamn s 35 SV S a2t 591 A 3 o) s Ao 5 el Jmdll 350, ] = )
B‘)\‘)AJ‘ :‘A.‘)J <l Q\).A“ )L\.\;\ _4_)}\_&\ a‘)\‘)aj\ Gla nade SV Cl\-\]\ J\).Aj\ ‘)\_\3;\ Jdoa Jsua H CE: \E'

ek jee aadY Al B

Course Code | Course Title Credits | Prerequisite

4013023 Corrosion and Oxidation 3

Syllabus

Electrochemical reactions and equilibria in ionic systems. Electrode kinetics and rates of
corrosion. Modes of corrosive attack including stress corrosion cracking and hydrogen
embrittlement. Corrosion prevention through materials selection, design, cathodic and
anodic protection and coatings. Mechanisms and kinetics of high temperature oxidation.
Selection of high temperature materials for maximum service lives. Discussion of
technologically important material-environment combinations.
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Course Code | Course Title Credits | Prerequisite

4013024 Thermodynamics and Phase Transformations 3

Syllabus

Atomistic and thermodynamic interpretation of the fundamental properties of solids.
Diffusion, solidification, solid-state transformations (civilian and military), surface behavior,
phase equilibrium, oxidation, corrosion.
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Course Code Course Title Credits | Prerequisite
4013025 Composite Materials 3
» | Fibrous, lamellar and particle reinforced composites. The effect of combinations of brittle
> . . . . .
< | and ductile phases on the mode of deformation of an aggregate. The reinforcing mechanism
<. | of continuous and discontinuous fibers. Fracture and energy absorbing characteristics of
9| composite materials.
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Course Code Course Title Credits Prereq.

4013027 Modeling and Control of Dynamic Systems 3

Syllabus

Review of classical system modeling. Introducing bond graphs as a unified approach in
modeling of mechanical, electrical, thermal, and fluid dynamic systems. Application of
bond graphs to multibody dynamics. State space representation and response of linear
systems. Review of classical linear control theory. Introduction to modern control theory
and study system characteristics: controllability, observability and stability.
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Course Code Course Title Credits Prereq.
4013031 Neural networks 3

Syllabus

Organic and anatomical characteristics of neural networks - mathematical modeling -
information capacity - matching networks - education and self-regulation — Models
identification - memory aid and the types of issues ideals - Methods of algorithm - Methods
of delivery and implementation problems.
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