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Department: mechanical power engineering
Courses Level: 400

MEP 401 Refrigeration and Air Conditioning (a)

Introduction- history- Air refrigeration cycles- vapor compression refrigeration
cycles (simple and multi- store systems) - Refrigerants- Basic cycles
components for vapor compression cycle- Absorption refrigeration- other

topics.

MEP 402 Heat Transfer

Heat transfer by convection — Thermal and hydrodynamic boundary layers —
Dimensional analysis — Free convection — Forced convection — Boiling —
Condensation — Thermal radiation — Radiation Laws-Thermal radiation heat
transfer between black and gray bodies -Radiation from gases and vapors Heat
exchange (Types & Performance)— Mass transfer: (Mass transfer by diffusion
in a stationary binary mixture, Fundamental Equations for diffusion, Equal
molecular diffusion between the two components, Diffusion for one
component only and Mass transfer by stationary diffusion between liquids and

gases for laminar and turbulent flow).

MEP 403 Heat Engines (a)

Definitions — Classification of I.C.E. The fuel-air standard cycle — Deviations
between the actual cycle and the fuel air standard cycle — Combustion in I.C.E
— Combustion chambers — Fuel properties and its impact on engine
performance - Friction and lubrication — Effect of engine operating conditions

on friction loss — Engine performance at constant speed. Cooling loss — Effect
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of engine operating conditions on cooling loss — The engine actual cycle —

Engine air capacity.

MEP 404 Fluid Mechanics (2)

Navier Stokes equations for 3-D flow-Applications for incompressible flow:
Quite flow, Poiseuille flow, Hagen-Poiseuille flow — Boundary layer equations
— flow past immersed bodies — viscous flow in ducts — An introduction to
turbulent flow — introduction to compressible flow: speed of sound , isentropic
flow with area changes, flow through nozzles, stagnation and critical

conditions, maximum mass flow rate, Compressible Bernoulli equation,

MEP 405 Advanced Fluid Mechanics

Tensor analysis — Stress tensor — Rate of strain tensor — Three dimensional full
Navier Stokes equation — Flows with very low Reynolds number (creeping
flows) — Flows with very high Reynolds number — Unsteady flows — An
introduction to turbulent flows — Reynolds equations of motion — Measurement

of turbulence.

MEP 406 Refrigeration and Air Conditioning (b)
Introduction for air conditioning - Humid air and Psychometrics - Thermal
comfort- Cooling load calculations - Air conditioning systems - Basic Air

conditioning equipments- Duct Design - Pipe sizing - other topics.

MEP 407 Heat Engines (b)
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The two stroke engine — Scavenging processes — The scavenging coefficients —

Engine power of the four stroke engine — Engine volumetric efficiency —
Engine performance at constant and variable speeds. Engine fuel feeding
systems: (Spark Ignition Engines, the carburetor, engine mixture requirements
for best performance, the simple carburetor and methods of automatic mixture
control to fulfill mixture requirements for best control) — Fuel injection: (types
of systems and components) — compression ignition engines: (Injection
systems, types and components, Performance and tests) — Supercharging:
(Methods, Matching of engine and supercharger) — ignition: (System types and
components, Conventional and electronic) — Governors: (Types, components

and performance map).

MEP 408 Thermal Power Stations

Power stations and their classifications — Thermal power stations : types;
comparison; range and field of applications — Gas turbines power plants: ideal
cycle / Brayton cycle) — Calculation of ideal cycles — Variation of power &

efficiency with pressure ratio and temperature — Actual cycles.

MEP 409 Gas Dynamics

Steady flow energy equation — Euler equation — Speed of sound and Mach
number — flow with friction, heat transfer and area changes — The area -
velocity relationship — flow at constant area duct — Theory of characteristics —
The shock wave — The normal shock relation for the perfect gas —

Experimental methods in gas dynamics.

MEP 410 Combustion
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Fundamentals: Definitions — Atomic and molecular structure — Heat of

formation and bond energy — Adiabatic flame temperature — Chemical
reactions — Flame propagation — Chemical equilibrium — Detonation and
deflagration — Applications: (Boilers, types construction, burners, draft
furnaces design; combustion chambers types) — Special combustion cases —

Measurement techniques.

MEP411 New and Renewable Energy

Introduction — Energy resources — Solar energy — Collection of solar energy —
Thermal solar systems — Wind energy — Theory of wind turbines — Wind
energy conversion systems — Biomass energy — Biogas production - Hydraulic
energy — Hydraulic turbines — Energy storage — Other topics.

MEP 412 Computer Applications in Mechanical Power

Introduction to computer Advanced languages — Computer applications in the
following fields: Boilers and furnaces, thermal design, control operation;
pumps and pumping, design algorithms, performance analysis & control, air

conditioning and refrigeration, design, analysis & control.

MEP 413 Environmental Studies

Introduction to environmental science — scientific principles — environmental
impacts of systems — environmental Relations — Environmental ethics — energy
recourse and impacts of its utilization — Effect of projects on wild life—case
study — laws for environment protection and application — solid waste handling
( Types, collection , processing, recycling) — pollution of Exhaust gases ( types,
Impacts, measurements, treatment), Noise (sources, measurements, treatment)

— pollution of water and its treatment — thermal pollution — other topics .
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MEP 414 Hydraulic Machines (a)

Definitions and classifications — Principles of operations — Performance of
hydraulic machines: centrifugal, mixed and axial pump system curves — Pump
connections in parallel and series — Cavitations in pumps — Selection of pumps

— Some practical problems: priming ,starting and control.

MEP 415 Automatic Control of Mechanical System

Introduction: Definitions — Control terminology — Classification of control
systems — Mathematical derivation of systems governing equations:
(Mechanical, electrical, hydraulic, pneumatic, thermal) Laplace transform and
its inverse — Application to solution of ordinary differential equations —
Transfer function — Partial fraction expansions — System time response: first
and second order system subjected to step, impulse or periodic input functions)
— System classification and coefficients — Control actions and industrial
controllers: On-Off and PID controllers — Pneumatic, Hydraulic and electronic
controllers) — Frequency response: (Bode plots, polar plot, M and N circles)
Nyquist stability criteria: stability analysis — Nichols chart analysis and design
and closed loop frequency response) — System composition: (lead, Lag and

lead-lag) .

MEP 416 Fuel systems

Requirements of automotive ICE from the fuel system — Petrol fuel
management: Specific requirement at part loads and higher loads — Metering
the air-fuel mixture according to quantity — Formation of the air-fuel mixture —
Transporting of the air-mixture — Distributing of the air-fuel mixture —
Carburetors principles and systems — Design and metering principles —

Transient system: Starting, Idling — Modern carburetors: Electric and electronic
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ones — Petrol injection: Diesel Injection: Specific requirements concerning

diesel engines characteristics — Fuel injection process: Mechanical and
electronic techniques for generating high injection pressure. Diesel injection
systems: Unit injectors system. Governors: Mechanical governors, Electronic

actuator — Diesel injection testing.

MEP 417 Operations Research of Mechanical Power Systems
Introduction — Resources models — Nets - Different solution methods for

assignment determination operation plans — case study.

MEP 418 Computational Fluid Dynamics

Fundamental of finite difference method - finite volume method — Partial
differential equations — Applications of the mentioned methods to solve
equations of fluid mechanics and heat transfer — Numerical methods for
boundary layer flow solution — Numerical methods for solution of Navier —

stokes equations — Finite element methods and its application.

MEP 419 Mechatronics

Introduction to electronic circuits — Amplifiers — Counters — VVoltage regulators
— Timer — Transistors — Logic gates — Lead displays — Digital / Analogue and
Analogue / Digital conversion — Data acquisition systems — Application of
control circuits to perform the following: (Speed measurements, Displacement,
Level and Velocity measurements, Temperature and pressure monitoring,
Control of opening and closing value, Use of stepper motors Electronic
ignition and injection in engines and Other applications) Introduction to

robotics
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MEP420 Advanced Studies in Refrigeration and Air Conditioning

Introduction: Refrigeration cycles and cooling refrigerant pipes — Design of
cooling and freezing storage systems —Ice production systems — Refrigeration
application in industry — Control in refrigeration system — Control in Air
conditioning devices — Main components of air distribution — Air handling unit
Ventilation and air distribution — Air handling units — Central air conditioning

— other topics.

MEP 421 Project
The Students are Grouped and Carryout an applied Projects in the Mechanical

Power Engineering.

MEP 422 Hydraulic and Pneumatic Circuits

Hydraulic symbols — Hydraulic elements (Pumps, hydraulic motors, hydraulic
cylinders, Actuators, Accumulators, Valves, Filters, tanks ....) — Hydraulic
control circuits — hydraulic transmition — Fundamentals of Pneumatic circuits

design — Applications.

MEP 423 Energy plants

Introduction; (Conventional and renewable energies, Energy conversion

systems, Central stations, Generation and Transmission and distribution of

Electric energy)— Variable load: (load curves and factors, Spinning and cold

reserve, Effect of variable load on design and performance of power plants)

Base and variable load units — Energy storage—Regulation of central station
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units — Steam turbine governors — Speed-load characteristics -— Units in

parallel — Station performance —Input-output characteristics — Integrated
heat rate — Optimum load division between units — Testing and operation —
Reliability tests — Acceptance tests — Guarantee figures — Starting and
stopping of units — Synchronization — Lubrication — Emergency governors
— Protection— Automatic trimming — Nuclear power plants: (Principles,
Types of reactors. Calculations and Safety) — Cost of energy — Fixed and

variable costs — Selection of units — Power plants and the environment.

MEP 424 Hydraulic Machines (b)

Positive displacement pumps- Piston reciprocating pumps - Cavitations in
piston pumps — Rotary positive pumps- Jet pumps-Hydraulic turbines:
Definitions and clarification -pelton wheel turbine — Francis turbine - propeller
and Kaplan turbines — performance of turbines with variation of speed and

loads- cavitations in hydraulic turbines — centrifugal and axial compressors .

MEP 425 Environmental Engineering

Introduction-Natural environmental equilibrium-Environmental control:
methods of reducing exhaust gases pollution ( mechanical , chemical , and
thermal treatment), Optimum design of chimney-Air population effects ( green
house effect, 03 on layer degradation, smoke fog, Acidic rain, climate change )
water pollution control — crude oil pollution — Radiation pollution control.

MEP 426 Gas Turbine Engines
Classification of gas turbine engines : simple turbojet engine, Double spool

turbojet engine, turboprop & Turboshaft engines, Turbofan engine — Operation

- 147 -



Lalall cilul yall dalslall dasdll

Lanyall K02 .

and Basic schemes — Thermal cycles analysis and engines performances —

Engines basic parts.

MEP 427 Steam Turbines

Heat cycles of steam turbine plants — Energy - Conversion in turbine stage —
Determination of dimensions of turbine stage — Internal relative efficiency —
Multistage steam turbines-Calculation of steam path of multistage turbines-
turbine performance — Governing of steam turbines — Operation of steam

turbine plants.

MEP 428 Water Distillation and Water pumping

Introduction — Fundamentals of water distillation- Water Distillation Methods
(thermal, electrical, chemical , reverse othmoses ) Distillation using renewable
energy- Economic of water distillation - Governing equations for water
pumping —Planning and design of pipe networks- Pump selection — Examples

and applications.

MEP 429 Robotics
Types and classification — Robotics applications in engineering systems —
Power robotics — Robotics technology — Robotics — Programming- Robotics

application in mechanical power systems.
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Department: mechanical power engineering

Courses Level: 500

MEP 501 Advanced Fluid Mechanics

Euler's equation of motion —continuity equation — Rotational and Irrotational
flow — Velocity potential — Laplace equation — Stream function in two
dimensional flow — Two dimensional sources and sinks — Two dimensional
doublet — Circulation — Combined flows — Complex variables — Conformal
mapping — Steady flow around circular cylinders and circular arcs —

Joukowski airfoil — Equations for viscous flow — Flow between parallel

boundaries — Flow between concentric cylinders — Theory of lubrication..

MEP 502 Numerical Methods for Engineers

Introduction — Analysis of problems in physical sciences — Modeling of
physical problems — Perturbation techniques — Curve fitting — Data analysis —
Numerical solutions — Solution of ordinary and partial differential equations —

The finite difference method — Related topics.
MEP 503 Applied Thermodynamics

Basics of thermodynamics — Isentropic flow waves — Adiabatic flow — Flow
with friction— Thermodynamics of turbo-machines.

MEP 504 Heat and Mass Transfer

Introduction — Differential equation of heat conduction — Steady state heat
conduction in two and three dimensions — Analytical numerical and graphical
methods — Transient heat conduction in one and multi-dimensions for sudden

change of surface temperature or surrounding fluid: Analytical, Numerical,
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Heisler charts and graphical methods —Diffusion mass transfer— Related

topics.

MEP 505 Aerodynamics

Temperature, Pressure, viscosity and Density Variation at altitude, Body
pressure distribution for a Perfect and Real Fluid , General Force and Moment
Equations , Principal of Aerodynamic Forces and Moments -Aircraft Types ,

Airplane components , Airfoils and wings .
MEP 506 Gas Dynamics

Steady Flow Energy Equation , Euler's Equation , Speed of Sound and Mach
Number, Flow With Friction , Equation of Flow With Friction ,The Area-
Velocity Relationship , Flow at Constant-Area Duct. The Shock Wave, The
Normal Shock wave Relations for the Perfect Gas, Equation for Flow With
Combined Area Change, Friction and Heat Transfer, Fanno line and the

Rayleigh line .
MEP 507 Renewable Energy Sources

Solar energy — Wind energy — Wave energy — Bio-mass energy — Tidal energy
— Solar ponds — Geothermal energy — Agricultural and organic waste energy.—

Social and industrial considerations — Typical plants.
MEP 508 Wind Energy

An introduction to wind energy — Survey of wind energy — Measuring
instrumentation — Theoretical study of wind energy — Wind turbine blades —

Horizontal and vertical axis wind turbines — control system — Wind energy for
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pumping and electricity generation — Computer programs for calculating the

wind energy. .

MEP 509 Maintenance Engineering

Preventive maintenance programs: Engines, Transmission and brakes
maintenance — Repair programs — Maintenance planning— Condition based

maintenance

MEP 510 Energy and Environment

Gaseous and solid pollutants - Formation mechanism of gaseous and solid
pollutants during combustion processes within boilers , Industrial furnaces and
gas turbines - Formation mechanism of pollutants in internal combustion
engines — Control of pollutants formation in boilers, industrial furnaces and
gas turbines — Control of pollutants in internal combustion engines - Thermal

pollution from cooling processes of power producing equipment
MEP 511 Environmental Engineering Systems Analysis

Introduction to operations research with applications to Mechanical and
Environmental engineering. Decision analysis and optimization techniques,
including linear programming, nonlinear programming, and dynamic
programming. Computer-based solutions of design problems in various

engineering specialty areas are considered.
MEP 512 Air Pollution

Nature and extent of problem — Nitrogen oxides formation — Carbon monoxide
formation — Unburned hydrocarbon emissions — Particulate emissions —effect

on human and environment- Exhaust gas treatment.
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MEP 513 Bio-Energy

This course covers: Energy sources and their classifications — Conventional
energy conversion — Power plants and vapor cycles — Methods of bio-mass
conversion into energy— Biological methods — Aerobic and anaerobic
fermentation — Thermo-chemical methods— Direct combustion — Gasification
(Partial combustion) and pyrolysis — Practical applications of bio-mass
conversion into energy — The use of gaseous fuel in internal combustion

engines.

MEP 514 Compressors and Pumps

Pumps: (Performance, Velocity diagrams, Losses, Specific speed, Cavitation,
Water hammer and axial thrust). Design of radial type centrifugal pump:
(Impeller design, Diffuser design, and volute casing design) —Pump testing-
Compressors: Performance, Analysis of compressible fluids, Axial
compressor, Velocity triangles, Thermodynamics of an axial compressor
stage, Loading coefficient, Flow coefficient and degree of reaction — Design
of an axial compressor stage: Advanced theory of flow field calculations —

Procedure of axial multi-stage compressor design — Testing of compressors.
MEP 515 Pipe lines Networks and Reservoirs

Symbols for pipelines and fittings —Incompressible flow in pressure conduits —
- Pipeline systems analysis and design — Pipe fittings — Pipe industry and
technology — An introduction to solids transport in pipelines — Pipeline

insulation — Laying and protection of pipelines — Economics of pipelines—

Water hammer in pipelines— Methods of water hammer protection - Computer
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programming — Measurements and  telemetry-—Standard specifications.

Cathodic protection.
MEP 516 Operation Maintenance and Testing of Pumps

Pumps classification and range of application — Pumps sealing and its theory
of operation — Types of impellers —Materials used for the construction of
different pump components and the standard specifications — Starting and
stopping procedures for pumps with low specific speeds— Daily, semi annual,
annual inspection and maintenance of different types of pumps — priming in
pumps —flow rate regulation- cavitation test -Pump troubles and ways of
maintenance and repair — Pump testing, tabling of results and improving the

performance.
MEP 517 Pumping Stations

Pump classifications- Pump selection - Pump prime movers — Water pumping
—pumping of sewage water- Instruments and control — Vibrations and noise —
Design for easy operation and maintenance - Design concept considerations —
Station site — offers and Contracts Station economics- control of pumps-

pumps selection.
MEP 518 Gas Power Stations

Gas Turbines: Gas Turbine Cycles, Radial Flow Turbines, Axial Flow
Turbines and Component Matching. Steam Turbines: Steam Cycles, Basic
Types and Elements of Steam Turbines, One Dimensional Flow through Axial
Stages and Theory of Twisted Blades.
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MEP 519 Steam Power Stations

Conventional cycles — Combined cycles — Cogeneration — Power plant siting
Fuels and combustion — Fuel burning equipment — Draught systems — Water

treatment Steam piping
MEP 520 Diesel Engine Power Plants

(Classifications, Thermal efficiency improvement arrangement of plant
components, Combustion chambers, Performance) _ Diesel power plants:
(Main systems of the plant, Plant layout, Combustion chambers, Engine
performance, Engine supercharging, Dual fuel engine and fuel injection

systems).
MEP 521 Control and Safety Instruments in Power Stations

Instrumentation for Measuring: (Temperature, Pressure, Fluid flow, Gas
concentration, water purity, Smoke and dust concentration) — Control of
steam temperature — Control of steam pressure _ Control of station load —
Control of electric frequency of the alternator — Control of thermal and noise
pollution from power stations — Protection Measures against overshooting of

power station performance.
MEP 522 Operation and Maintenance of Thermal Power Plants

Starting and loading of power plant units — Stopping of units — Speed and
load regulation _ Parallel operation of units — Synchronization — Load sharing
between units — Tests on boilers — Turbo-alternators — Condensers — Pumps...
etc. Reliability tests — Acceptance tests. Guarantee figures — Performance
characteristics tests: Alarm signals and remedy of its causes. Automatic
tripping and causes: (Excessive vibrations, Over-speed, Failure of thrust,

Diagnosis of faults and maintenance work).
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MEP 523 Steam Equipment and Piping

Steam equipment for boilers — Water feeding tanks for industrial boilers —
Water pumps for boilers — Water and steam valves — Boiler blow down
systems — Steam strainers — Steam traps — Pressure reducing valves — Air
vents and vacuum breakers — Equipment to control steam flow rates —
Methods to Measure steam flow rates — Design of steam pipe lines-— Thermal
insulation of steam pipe lines — Types of steam pipes — Installation of steam
pipe lines — Expansion in steam pipelines — Methods of condensation

recovery in steam pipe lines.
MEP 524 Practical Applications of TurboMachinery

Pump stations: (Classifications, Pump construction, Pump testing and
Emergency problems) — Compressor Stations: (Classifications, Auxiliaries —
Compressor construction, Compressor testing and emergency problems) — Gas
turbine stations: (Classifications, Turbine testing and emergency

problem).compressors surge condition
MEP 525 Industrial Furnaces and Boilers

Fire lube boilers — Water tube boilers — Industrial furnaces -—Thermal design of
boilers and furnaces — Standards for boilers design and manufacturing —
Testing of boilers — Boiler and industrial furnaces auxiliaries — Hot water and

oil boilers — Waste heat boilers
MEP 526 Combustion in industrial Furnaces and Boilers

Combustion fundamentals — Fuel characteristics — Atomization of liquid fuel —
Evaporation and combustion of fuel droplets — Characteristics of turbulent
diffusion flames for liquid , gaseous and solid fuels — Characteristics of

turbulent premixed flames — Mechanisms of pollutants formation during
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combustion — Flame and combustion requirements in industrial furnaces and

boilers.
MEP 527 Fault Diagnoses of Injection Systems

Introduction — Wear in different parts — Overheating — Clocking — leakage —
Clearances in different parts of the injection system — Determination of the
hydraulic characteristics of main parts. Evaluation of the performance of the
plunger — Delivery valve and Injector — Technical service. Diagnosis of
possible troubles (instrumentation) —Methods of repair and adjustment —

Testing and calibration.

MEP-528 Application of Renewable Energy in Refrigeration and Air

Conditioning

Introduction — Renewable energy resources — The application of solar energy
in: central heating, air conditioning, domestic water heating systems — The
application of geothermal energy in: central heating, air conditioning, domestic
water heating systems — The application of wind energy in air conditioning —

The application of thermal energy storage in air conditioning — Related topics.
MEP-529 Applications of Ventilation and Air Conditioning

Introduction — Types of buildings ( residences, commercial, of fice, general
public, hotels, hospitals) public transport facilities, ships, airplanes -
Residential air conditioning — Industrial air conditioning ( printing plants,
textile facilities, drying corps facilities, wooden and paper industries, mines)—
Laboratory air conditioning Air conditioning of educational facilities — Air
conditioning of computer rooms — Air conditioning of Enclosed vehicular

facilities — Air conditioning of retail facilities — Air conditioning of clean
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rooms — Ventilation of tunnels — Ventilation of mines — Kitchen ventilation —

Related topics.
MEP 530 Air Conditioning Heating and Cooling Loads

Introduction — Design considerations — Review of cooling loads — Cooling load
calculation using the transfer function method (TFM) — Cooling load
calculation using the TETD/TA method — The heat balance (HB) method — The
radiant time series (RTS) Method — Duct design: The equal friction method,
The static regain method, The T-optimization method — Hydronic System

Piping: Pipe Sizing, Piping systems — Related topics.
MEP 531 Refrigeration and Freezing Systems

Introduction — Design considerations — Review of refrigeration loads —
Refrigeration and freezing applications — Liquid overfeed systems — Systems
using halocarbon refrigerants — Systems using ammonia refrigerant — Systems
using secondary coolants — Control of oil, moisture and other contaminants in
refrigerant systems — Industrial food freezing systems — Blast freezers —
Contact freezers — Cryogenic freezers — Ultra-low mechanical refrigeration

systems — Ice manufacture — Related topics.

MEP 532 Operation and Maintenance of Air Conditioning, Refrigeration

and Freezing Systems

Introduction — Refrigeration and air conditioning tools and material —
Periodical and preventive maintenance — Compressors — Evaporators —
Control and safety devices — Boilers — Chillers — Air handling equipment —
Room terminal units — Pumps — Cooling towers — Air-cooled condensers —
Evaporative condensers — Fuel storage tanks — Fans and ventilators — Hoods

converters — Ductwork — Piping — Insulation — Construction of building
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insulation — Installing and servicing small hermetic systems — Industrial and

commercial system installing and servicing — Details of the installation of
pipe systems — Methods of insulation of traditional cold stores — Methods of

insulation of prefabricated cold stores .
MEP 533 Computer Applications in Air Conditioning

Introduction to microcomputers — Application Concepts — Basic language —
Numerical analysis and programming — Engineering Design Calculations —
Applications in air conditioning: Air conditioning load calculation, Air
conditioning and ventilation systems — Simulation Programs — Graphics
Applications — Monitoring and Control — Applications of Artificial Intelligence

— Internet — General Productivity Tools — Related topics.
MEP 534 Special Topics

This special course may include a wide range of special topics in engineering
such as: advanced topics in heat transfer, advanced topics in fluid mechanics,
advanced topics in combustion engineering, advanced topics in
thermodynamics, advanced topics in refrigeration and air conditioning and

advanced topics in control engineering and related topics.
MEP 535 Project

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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Courses Level: 600

MEP 601 Advanced Fluid Dynamics

Kinematics of Fluid Motion- Vector and Tensor Analysis and Applications to
Fluid Mechanics- Eigen value and Eigen vectors-Velocity potential — Laplace
equation — Stream function in two dimensional flow — Inviscid Irrotational
Flows-Three dimensional full Navier Stokes equation —Exact Solutions of the
Navier-Stokes Equations- Flows with very low Reynolds number (creeping
flows) — Flows with very high Reynolds number — An introduction to turbulent

flows — Reynolds equations of motion —
MEP 602 Advanced Gas Dynamics

Adiabatic flow with friction — The fanno line —Ralaigh line-—Normal shock
wave— Thermal flow with friction in a parallel duct — One dimensional wave
motion - The weak, shock and very strong shock — Two dimensional flow —
Steady supersonic flow— Oblique shock - Supersonic flow over a wedge —

Supersonic compression— Supersonic expansion by turning - Mayor function.
MEP 603 Intelligent Machines

Neural network : adaptive, supervised and unsupervised learning networks.
Fuzzy systems: fuzzy logic and approximate reasoning, fuzzy logic control
systems, fuzzy controller design. Neuro-fuzzy modeling and control. Neuro-
Fuzzy controller design. Design of neuro-fuzzy controllers for robotics
application.

MEP-604 Numerical Methods for Engineers
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Introduction — Analysis of problems in physical sciences — Modeling physical
problems — Perturbation techniques — Curve fitting — Data analysis —
Numerical solutions — Solution of ordinary and partial differential equations —

The finite difference method — Related topics.
MEP 605 The Finite Element Method for Engineers

Introduction and basic concepts — Mesh generation and mesh refinement
methods — Direct stiffness — The eigenvalue problem — Method of weighted
residuals, weak formulation, and variation techniques in the solution of
engineering problems — One and two-dimensional problems — Elasticity

problems — Initial value and boundary value problems — Related topics.
MEP 606 Computational Fluid Dynamics (1)

Philosophy of Computational Fluid Dynamics — The finite volume method for
diffusion problems-Conservation laws of fluid motion and boundary
conditions— Solution algorithms for pressure-velocity coupling in steady flow-
Implementation of boundary conditions - mathematical behavior of partial
differential equations, and its impact on CFD- Basic aspects of discretization —
Grids with appropriate transformations - Errors and uncertainty in CFD -
Modeling - Some simple CFD techniques.

MEP 607 Advanced Thermodynamics

State of equilibrium- Availability and Exergy- Second low efficiency — Efficiency
of heat engines at maximum power — Thermodynamics properties of ideal gases and

ideal gas mixtures of constant composition- Thermodynamics of combustion.

MEP 608 Advanced Heat And Mass Transfer
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Heat conduction and mass diffusion- Numerical solutions to heat conduction

problems- Mass diffusion- Convective heat and mass transfer. Single phase

flow- Flows with phase change- Thermal radiation- Gas radiation.
MEP 609 Developing Software for Engineering Applications

Fundamentals of engineering software development and object-oriented
programming. Programming in C++. Development of matrix toolbox.

Introduces finite element method. Computer graphics.
MEP 610 Advanced Measurement Systems

Introduction —Error analysis — Uncertainty and overall system accuracy —
Instrument systems and  calibrations for Measuring (force, Pressure,
Temperature, Flow, torque and power)- Force Measurement — Pressure
Measurement — Flow Measurement — Temperature Measurement — Signal
conditioning Indicating and recording devices —Laser applications for
Measurements of fluid flow velocity - Concentration of combustion products -
Temperature and soot concentration - Chroniatographic chemical analysis of
gaseous mixtures - Measurements of flow velocity with hot wire

anemometer — Data acquisition systems - High speed cameras.
MEP 611 Heat Exchangers

Heat Exchangers-Introduction, Classification, and Selection - Heat Exchanger
Thermo hydraulic Fundamentals - Heat Exchanger Thermal Design -Compact
Heat Exchangers - Shell and Tube Heat Exchanger Design - Regenerators -
Plate Heat Exchangers and Spiral Plate Heat Exchangers - Direct sizing of
Helical-Tube Exchangers- Direct sizing of Bayonet —Tube Exchangers-

Variables Heat Transfer Coefficients - Heat-Transfer Augmentation - Fouling -
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Flow-Induced Vibration of Shell and Tube Heat Exchangers - Mechanical

Design of Shell and Tube Heat Exchangers - Corrosion .
MEP 612 Multi-Phase Flow

Fundamentals of phase equilibrium of single materials and mixtures. Basics of
dynamic equilibrium and equations for bubble growth dynamics Momentum and
viscosity effects. Two phase flow regimes (gas-liquid) Models for void fraction

and pressure drop calculations. Boiling modes.
MEP 613 Unsteady Flow of Fluids

Incompressible fluids: (Pipe networks, Water, Method of characteristics,
Mathematical solution, Other methods of solution, Water hammer in pumping
stations, Resource in pumps — Water hammer in turbines, Reciprocating pumps,
Column separation and interrupted air, Methods of controlling transients, Oil
pipeline transients, Computer programming aids). Compressible fluids:
(Fundamental mathematics, Solution by patterns, Flow in steady cross-section

channels and other applications).
MEP 614 Turbulent Flow

The nature of turbulence —Methods of analysis - Diffusivity of turbulence —
Length scales in turbulent flow - Measurement of turbulence The hot wire
anemometer- The laser doppler anemometer - The equations of motion — Time
averaging conservation equations - Turbulent shear stress— models of

turbulence
MEP 615 Fluid Power Systems

Hydraulic and pneumatic systems- Hydraulic oils- Pressure lines- Pumps and

motors. Pressure, flow and directional control valves. Filters and
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accumulators- Static and dynamic characteristics of fluid power system. Fluid

power elements. Performance of fluid power systems.
MEP 616 Boundary Layer Theory

Fundamental laws of maotion for a viscous fluid- The boundary layer concept -
Derivation of  Navier-Stokcs equations Very slow motion— Laminar
boundary layers Exact solutions of the steady state boundary layer
equations - Approximate methods for the solution - Thermal boundary
layers in laminar flows Laminar boundary in compressible flows - Turbulent

boundary layers
MEP 617 Steam power stations

Study of flow data and water power estimates — Hydraulic turbines — Power
plant construction — Waterways and pondstocks — Power house equipment — Plant
accessories Speed and pressure regulation — Water hammer: (Causes, effects and

protection) — Cost and value of water power

MEP 618 Economics of Power Generation

Firstand second laws analysis of thermal systems — Energy analysis of power
cycles — The cost of electrical power generation — Selection of type of
generation — Performance and operating characteristics of power plants — Load
division among generators — Interest and depreciation — present worth —
Annual fuel cost— Economic evaluation methods — Construction cost —
Operation and maintenance costs —Economic scheduling principle — Load

distribution — Variation of station cost with size of unit.
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MEP 619 Design of Jet Engines

Design and construction of the main parts of jet engines: axial compressors ,
radial compressors, various types of combustion chambers , gas turbines , inlet
and outlet systems, speed reducers, aggregates for various systems of the
engine, special auxiliary systems and afterburners— Forces and moments
acting on the jet engine as a whole and on the individual components -
Advanced methods of stress analysis applied to the main parts of the jet engine
( particularly the application of fnite Element Method to the strength analysis
of blades and discs) — Methods of cooling and lubrication used in modern jet

engines.
MEP 620 Advanced TurboMachinery

Introduction— Two dimensional cascades — Axial flow turbines — Two
dimensional flow theory — Axial flow compressors — Pumps and fans — Three
dimensional flows in axial turbo-machines — Fluid dynamics consideration -
Detailed discussion of turbines -Detailed discussion of pumps and compressors

-Displacement machines.
MEP 621 Energy Storage

Need for storage — Types: (Biological — Chemical — Thermal — Electrical —
Mechanical). Pumped storage: (Requirements, Working principle, Economic
justification, Advantages of pumped storage, Site selection, Classification,
Machinery, Lakes, and typical plants).

MEP 622 Renewable Energy Technologies

This special course may include a wide range of special topics in alternative

and renewable energy technologies such as: advanced topics in Solar
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energy(Solar heating — Solar dryers — Solar electricity generation:

(Photovoltaic cells — Solar boilers) — Solar desalination — Solar pumping),
advanced topics in Wind energy advanced topics in Wave energy, advanced
topics in Bio-mass energy, advanced topics in Geothermal energy and
advanced topics in Agricultural and organic waste energy and related topics,

case studies.
MEP 623 Water Desalination

Need to desalination— Properties of water arid aqueous solutions - Engineering
and economic considerations — Methods of desalination - Problems common
to distillation — Multiple effect distillation Multiple slagc flash distillation -
Vapor compression distillation— Combined distillation plants — Distillation
with non-fuel energy sources - lon exchange — Electro-dialysis — Reverse

osmosis — Design of desalination plants.
MEP 624 Advanced Combustion Engineering

Introduction to combustion — Mass and heat transfer — VVaporization of liquid
fuel droplets — Introduction to diffusion combustion — Vaporization during
combustion of liquid fuel droplets — Laminar diffusion frame — Turbulent
diffusion flame — Kinetically influenced combustion phenomena — Introduction
to chemical kinetics — Spontaneous combustion — Well stirred reactor — Flame

stabilization by bluff bodies — Laminar flame propagation — Spark ignition
MEP 625Fuel Alternatives

Types of automotive fuels — Comparison between fuel in terms of heating value
— Octane number — Combustion — Natural gas as an ideal fuel in terms of
pollution and economy — Other natural gas qualities — Conversion methods in

gasoline and diesel engines — Conversion kits components and comparison
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MEP 626 Fuel Injection Systems

Jirk pump — Rotary pump — Common rail system — Accumulator system —
Pneumatic system — Unit injectors — Electronic system — Mechanical governor —
Hydraulic governor — Pneumatic governor — Direct governor — Indirect governor
— Effect of different parts on the injection characteristics — Development of fuel

system — Injection system of S. I. E.
MEP 627 Advanced Refrigeration Engineering

Introduction — Secondary coolants in refrigeration systems Refrigerated
facility design: design considerations, Specialized storage facilities,
Construction methods, Refrigeration systems, Insulation technigques
Refrigeration load calculation: Product load, Transmission load, Infiltration air
load, Internal load, Respiration load — Methods of precooking fruits,
vegetables, and cut flowers: Hydro cooling, Forced-air cooling, Package icing,
Vacuum cooling — Industrial food freezing systems: Blast freezers, Contact
freezers, Cryogenic freezers, Cryomechanical freezers — lIce manufacture —

Related topics.
MEP 628 Air Conditioning Systems

Introduction — Selecting a system — System option constraints — Air system —
Air and water systems — Unitary systems — Forced air systems — Chilled and
dual temperature water systems — Basic central air-conditioning and
distribution system — Central system performance — Applications — Smoke
management — System components — Air distribution — Primary systems —

Space requirements — Industrial exhaust systems — Related topics.
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MEP 629Air Conditioning Heating and Cooling Loads

Introduction — Climatic design conditions — Thermal Comfort — Cooling load
calculation principles — Cooling load calculation techniques — Initial design
considerations — Review of internal and external sources of cooling loads —
Infiltration and moisture migration heat gains — Psychrometric processes —
The heat balance (HB) method — The radiant time series (RTS) Method — Duct
design: The equal friction method, The static regain method, The T-

optimization method — Pipe Sizing — Related topics.
MEP 630 Advanced Topics in Air Conditioning

Introduction — Basic design considerations — Indoor air quality — Ventilation
and infiltration — Cooling load calculation using the transfer function method
(TFM) — Cooling load calculation using the TETD/TA method — Industrial
Exhaust System Duct Design — Duct design — Hydronic System Piping: Pipe
Sizing, Piping systems — Related topics.

MEP 631 Heat Transfer by Convection

Introduction — Laminar boundary layer on a flat plate — Energy equation of the
boundary layer-The thermal boundary layer — The relation between fluid
friction and heat transfer in turbulent flow in tube — Heat transfer in high
speed flow — Empirical relation for pipe and tube flow — Flow across
cylinders and spheres — Flow across tube rows — Liquid metal heat transfer —
Free convection heat transfer on vertical flat plate — Empirical relations for free
convection — Free convection from vertical planes and cylinders — Free
convection from horizontal cylinders and plates — Free convection from
inclined surfaces — Non Newtonian fluids — Simplified equation for air — Free
convection from spheres — Free convection in enclosed spaces — Combined
free and forced convection — Condensation heat transfer phenomena — Film
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condensation inside horizontal tubes —Boiling heat transfer — Simplified

relations for boiling heat with water — Related topics.
MEP 632 Heat Transfer by Radiation

Introduction — Radiation from blackbody — Definitions and estimation of
radiative properties of non-black surfaces — Properties of real materials —
Radiation exchange between black and gray surfaces — Thermal radiation
between gases and enclosures — Combined convection and radiation heat

transfer — Applications and numerical solutions — Related topics.
MEP 633 Heat Transfer by Conduction

Introduction — General heat conduction equation — Thermal conductivity —
Steady one-dimensional conduction — Resistance concept — Extended surfaces
— Steady two-and three dimensional conduction — Unsteady heat conduction
and multidimensional systems — Time varying boundary conditions — Phase
change with moving boundaries — Solution methods: Laplace transform,
Fourier series, Bessel functions, Legender series and numerical methods —

Related topics.
MEP 634 Special Topics in Environmental Engineering

Topics of special interest in environmental engineering.

MEP 635 Modeling and Simulation

Mathematical models of mechanical, electrical, fluid, thermal,
electromechanical and electrohydraulic systems: physical laws, continuity and
compatibility equations. Block diagrams and modeling techniques: linear graph
and bond graph methods. Response analysis. Simulation studies of practical

systems.
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MEP 636 Mechatronics System Design

The nature of mechatronics design. Sensors and actuators. Hardware
components for mechatronic systems including operational amplifiers.
Controller design. Real-time interfacing. Real-time control system
implementation using dSPACE and MATLAB. Embedded control computers.

A course project in Mechatronics.
MEP 637 Microprocessors in Mechanical Systems

Microprocessor architectures and assembly language. Concepts of interrupts
and stacks. Interfacing memory, binary devices, stepper and DC motor, analog
devices, timers and power electronics to microprocessors Applications of PLX

in typical mechanical system designs.
MEP 638 Advanced Control Systems

Review of classical control techniques: performance specifications, root locus
analysis and design, frequency response analysis and design. Design of
classical robust control systems. Modern control techniques: state space
feedback analysis; optimal LQR, LQG, LTR compensation. Nonlinear system

analysis.
MEP 639 Sensors and Actuators

Dynamic system analysis. Sensors for motion and position, force, torque,
tactile sensor, flow and temperature sensors. Ultrasonic Sensors. Range
sensors. Smart sensors. Introduction to DC, AC, stepper motor and fluid power
actuation; components of hydraulic and pneumatic actuators. Piezoelectric

actuator.

MEP 640 Digital Control Systems Design
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Discrete-time systems and Z-transformation. State space description of

dynamical systems. Discrete-time observation, control and feedback. Digital
observers and regulator design. Digital tracking system design. Digital control
of continuous-time systems. Implementation of digital controllers. Stochastic

systems and recursive estimation.
MEP 641 Robots Kinematics, Dynamics and Control

Basics of robotics. Analysis and design of robotic systems including arms and
vehicles. Kinematics, Inverse Kinematics, and Dynamics of robots. Trajectory
planning, motion control and force control of robot. Visual servo. Case studies

applied on different manipulators.
MEP 642Advanced Topics in Robotics

Multiple solutions of inverse kinematics. Branching. Redundancy and
degeneracy. Manipulators. Workspace considerations. Dynamics of robotic
arms. Planning paths using the dynamic model. Linear and nonlinear control of

manipulators. Force control. Of f-line programming system.
MEP 643 Gas Turbine Engine Control

Analysis of gas turbine engines— Nonlinear mathematical models of gas
turbine engine — Model linearization and model reduction— Engine
identification— Optimal control systems— Control system design based on
linear control theory— Control system design based on the method of linear
quadratic regulator— Control system design based on frequency domain

methods.

MEP 644 Mechanics of Flight
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System of coordinates and  general equations of  motion—Aircraft
performances and flight path analysis, Quasi-steady flight in a vertical plane—
Flight in a horizontal plane— Range and endurance— Take-off and landing—
Static stability and control, stability of uncontrolled motion, stability
derivatives and aerodynamics transfer function— Response of aero plane to
actuation of controls. Human pilot and handling qualities. Closed loop

control, stability augmentation.
MEP 645 Aerothermodynamic Design of Jet Engines

Methods of aerothermodynamics design of gas turbine engine components —
Study of advanced methods of flow field calculation — Theory of unsteady
flow in compressors, compressor surge — Study of basic characteristics of
turbojet , turboprop and turbo fan jet engines with determination of their

operating line — Advanced power plant concept ( ramjets and hybrid engines).
MEP 646 Dynamic of Jet Engines

Basic vibration theory applied to a single degree of freedom system : Free and
forced vibration , damping , transient response, self-excited vibration and
nonlinear systems— Multi-degree of freedom system : Application of Matrix
methods— Vibration of continous systems : Beams of variable cross-sections,
shafts, membranes and plates— Application of energy methods ( Rayleigh-
method ) — Dynamics of jet engine elements: Vibration of blades and discs—
Critical speed analysis of rotors— Methods of vibration control in jet engines.

MEP 647 Special Topics in Wind Energy

This special course may include a wide range of special topics in Wind Energy

MEP 648 Solar Energy
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Introduction— Solar Angles- Relation Between Solar Angles- Solar Energy
And Solar Radiation- Geometry Of Solar Radiation — Solar Collectors - Solar
Stills- Sea Water Desalination By Solar Energy- Solar Power Plant
Components and Theory Of Operation- Solar Water Pumping- Photovoltaic
Cell.

MEP 649 Special Topics (1)

This special course may include a wide range of special topics in engineering
such as: advanced topics in heat transfer, advanced topics in fluid mechanics,
advanced topics in combustion engineering, advanced topics in
thermodynamics, advanced topics in refrigeration and air conditioning and

advanced topics in control engineering and related topics, case studies.
MEP 650 Seminar (1)

Research seminar on current topics.
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Department: mechanical power engineering
Courses Level: 700
MEP 701 Computational Fluid Dynamics (2)

Turbulence and its modeling- The finite volume method for unsteady flows-
Implementation of boundary conditions- Errors and uncertainty in CFD
modeling- Methods for dealing with complex geometries- CFD modeling of

combustion- Numerical calculation of radiative heat transfer.
MEP 702 Transient Heat Transfer

Introduction — Differential equation of heat conduction — Steady state heat
conduction in two and three dimensions (Analytical and numerical methods)
— Fins with variable cross section — Transient heat conduction in one and
multi-dimensions for sudden change of surface temperature or surrounding
heat transfer in fluid — Solution by analytical and Heisler charts methods —
Systems of negligible thermal resistance — Thermal radiation: Properties,
Shape factor, Radiation exchange among non-black surfaces, Radiation from
flames and gases, Radiation exchange with transmitting, Reflecting and

absorbing media, Radiation heat transfer coefficient — Related topics.
MEP 703 Real-Time System Integration

Interfacing techniques. Combinational digital logic (includes PLC and PLD).
Embedded control computers; sensors and actuators; power amplifiers
(transistors, PWM amplifiers); Analog/Digital conversion. Practical

Implementation and projects.
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MEP 704 Experimental Aerodynamics

Dimensional analysis and similarity- Low and high speed wind tunnels.
Balances model force, moment and pressure Measurements— Wind tunnel
boundary correction, and interferences—Velocity turbulence and special

Measurements. LDV- Dynamic analogies— Data acquisition systems.
MPE 705 Hydraulic and Electro hydraulic Control Systems

Classification and comparison of power systems. Hydraulic power systems:
effect of the properties of hydraulic oils, static and dynamic performance of the
basic elements and calculation of hydraulic systems. Pneumatic systems:
peculiarities of operation and function of the basic elements. Hydraulic and
electro hydraulic servo control systems- flight by wire systems. Other

hydraulic systems: fuel systems, oil systems, cooling systems, etc.
MPE 706 Advanced Topics in Aerodynamics and Turbo Acoustics

Review of turbulent flow— Aerodynamic sources of sound- Green’s
functions, sound propagation, jet noise— Boundary layer pressure fluctuations
and structural turbomachinery acoustics response— Propeller, helicopters and

fan noise— Modern developments in noise suppression and insulation.
MPE 707 Advanced Topics Air in Conditioning

Introduction — Types of buildings: residences, commercial, of fice, general
public, hotels, hospitals, public transport facilities, ships, airplanes —
Residential air conditioning — Industrial air conditioning: printing plants,
textile facilities, drying corps facilities, wooden and paper industries, mines—
Laboratory air conditioning - Air conditioning of educational facilities — Air
conditioning of computer rooms — Air conditioning of Enclosed vehicular

facilities — Air conditioning of retail facilities — Air conditioning of clean
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rooms — Ventilation of tunnels — Ventilation of mines — Kitchen ventilation —

Related topics.
MPE 708 Advanced Topics in Refrigeration

Introduction — Secondary coolants in refrigeration systems Refrigerated
facility design: design considerations, Specialized storage facilities,
Construction methods, Refrigeration systems, Insulation techniques
Refrigeration load calculation: Product load, Transmission load, Infiltration air
load, Internal load, Respiration load — Methods of precooking fruits,
vegetables, and cut flowers: Hydro cooling, Forced-air cooling, Package icing,
Vacuum cooling — Industrial food freezing systems: Blast freezers, Contact
freezers, Cryogenic freezers, Cryomechanical freezers — lIce manufacture —

Related topics.

MPE 709 Control and Safety Equipment in Refrigeration and Air

Conditioning

Introduction — Control theory and terminology — Types of control devices:
Pneumatic, Electric, Electronic and fluidic — Flow control devices —
Elementary control systems — Complete control systems — Electric control
system — Supervisory control systems — Building management systems —

Special control systems in air conditioning .
MPE 710 Air Distribution Systems in Air Conditioning

Introduction — Air flow and distribution methods — Air flow in ducts — Duct
system design — Noise attenuation — Air diffusing equipment — Air cleaning
equipment — Fans: Types, Fan laws, Performance curves, Fan and system

pressure relationships, Fan selection and installation — Related topics.
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MPE 711 Drying Processes by Heating
Introduction — Need for drying — Agricultural products — Product requirements

of temperature and humidity — Drying Equipment and Practices — Shallow-
Layer Drying — Deep-Bed Drying — Drying using solar radiation: Detailed
calculations of solar irradiation intensity and angles — Concepts and
governing equations for solar driers — Possible designs for solar dryers —
Energy balance calculations — Heat losses — Energy efficiency — Other
parameters evaluating driers performance — Special drying process — Related

topics.
MEP 712 Advanced Mechatronics Systems Design

Introduction to Mechatronics Design: Mechatronics Design philosophy.
Mechatronics Design Versus Traditional Design. Concurrent Design
philosophy. Modeling and simulation of Mechatronics Systems: Modeling
Approaches of Mechatronics Systems. Simulation Software of Mechatronics
Systems (20Sim, MATLAB, LabView). Introduction to Intelligent systems in
Mechatronics: Intelligent Controllers, Intelligent Sensors, and Intelligent

Actuators. Control and its role in Mechatronics. case studies
MEP 713 Advanced Control Systems

Stability of linear control systems. PID controller design and tuning. State
space modeling. Controllability and Observability. State feedback controller
and observer design. Linear Quadratic Regulator (LQR). Least squares system
identification. Introduction to nonlinear systems. The Describing function
method. The Phase plane method. Introduction to Lyapunov stability theory,

Variable structure control systems and sliding modes. Case studies.

MEP 714 Intelligent Control Systems
- 176 -



Lalall cilul yall dalslall dasdll

Lanyall K02

Fuzzy control systems, PID + Fuzzy control, Learning and Neural network.

Adaptive Neuro-Fuzzy inference system ANFIS. Genetic and evolutionary
algorithms for optimization, Case studies for application of intelligent

approaches on control systems design.
MEP 715 Advanced Robotics

Static force and compliance, robot dynamics redundancy, trajectory planning,
robot control, robot sensing. Sensing systems for grippers including tactile and

force sensing. Environmental perception applying sensors and computer vision.
MPE 716 Acoustic Pollution of Fluid Dynamic Origin

Aerodynamic generation and propagation of sound. Review of the basic
acoustics, subjective response to noise. Sound propagation in ducts, general
features of aerodynamic noise. Jet noise theory and noise from rotating

devices (jet engine noise).

MEP 717 Seminar (2)

Research seminar on current topics.

MPE 718 Special Topics in Engineering (2)

This special course may include a wide range of special topics in engineering
such as: advanced topics in heat transfer, advanced topics in fluid mechanics,
advanced topics in combustion engineering, advanced topics in
thermodynamics, advanced topics in refrigeration and air conditioning and

advanced topics in control engineering-Related topics.
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