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1-Fluid definition, fluid
properties, dimensions and
units.

2- Fluid statics,
pressure variation within
fluid.

3- Forces on
submerged surfaces.

4- Buoyancy.

5- Fluid masses
subjected to acceleration.

6- Fluid masses
subjected to rotation.

7- Kinematics of fluid
motion.

8- Continuity equation,
circulation and vorticity.

9- Dimensional
analysis and simulation.

10- Flow of an incompressible
ideal fluid, Euler’s equation.

11- Bernoulli’s equation and
application on Bernoulli’s
equation.

12- Theory of momentum and
its applications.

13- Flow of an incompressible
ideal fluid in pipes, laminar
and turbulent flow, friction
factor, Moody chart, major

and minor losses and pipes in

series and parallel.

14- Fluid flow measurements
(pressure, velocity and flow
rate).

1-Fluid definition, fluid
properties, dimensions
and units.

2-Fluid statics, pressure
variation within fluid.

3-Forces on submerged
surfaces.

4-Buoyancy.

5-Fluid masses subjected
to acceleration.

6-Fluid masses subjected
to rotation.

7-Kinematics of fluid
motion.

8-Continuity equation,
circulation and
vorticity.

9-Dimensional analysis
and simulation.

10- Flow of an

incompressible ideal fluid,

Euler’s equation.

11- Bernoulli’s equation

and application on

Bernoulli’s equation.

12- Theory of momentum

and its applications.

13- Flow of an

incompressible ideal fluid

in pipes, laminar and

turbulent flow, friction

factor, Moody chart,

major and minor losses

and pipes in series and

parallel.

14- Fluid flow
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measurements (pressure,
velocity and flow rate).
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-Configurations and
descriptions of measuring
instruments.

-Characteristics of Instruments
and Measurement Systems
-Errors Analysis During the
Measurement Process
-Temperature Measurement
-Pressure Measurement

-Flow Measurement

-Force, torque, and shaft power
measurements

-Miscellaneous Measurements
- Vibration measurements.

-Configurations and
descriptions of measuring
instruments.
-Characteristics of
Instruments and
Measurement Systems
-Errors Analysis During
the Measurement Process
-Temperature
Measurement

-Pressure Measurement
-Flow Measurement
-Force, torque, and shaft
power measurements
-Miscellaneous
Measurements
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Environment pollution and the
natural balance

Air pollution — Disasters and
environmental phenomena’s —
air pollutants ( source — effects
— methods of control (
Important considerations about
dealing with air pollutants
Water pollution and methods of
control

Water pollution by oil and
petroleum materials

Solid wastes pollution

Noise and morale pollution

Environment pollution and
the natural balance

Air pollution — Disasters
and environmental
phenomena’s — air
pollutants ( source —
effects — methods of
control (

Important considerations
about dealing with air
pollutants

Water pollution and
methods of control

Solid wastes pollution
Noise pollution

Cil oS — o) 9l Gagli— Lazalall ¢y ) gl g Al gl ((Anle 3 a5 b — A3 — 5 jala) 1 Al Cglil)
on Jualal) g dcaly i i) — (Lgate 3 skl (3 kg Lgi) 1l — Wb jalca) ol sgdl lishe — Ay a1 g
Csladlly ¢ pdit) — At g ) 3 geall g ALA) Jadilly olsall gl — Lgude B yhanall (3 skag olsal) gl — o] gl il gla

sl giall g (g ginall dglil) — dslial)

I

“ d 4/!&“

uj&t U‘“‘" e
ALl e ataal) Jad Lasad) (3 k) (ny — ALl g Apdal) e slaall cile ganal gadadl Jall — daldld) J) gl
o Ciliol) Al o — Aliaial) cilay gl — Aliaia jal) culag il — by )l a8 gl — cLaial) Ay A — Ay jal)
et — ) — (5 Al ilan s OB Ak — JBIN g (la g ) ) o) — gLty il — salall g sl

Ol g A 31 ) gial)

PRSI 5 581 b il

slaal g dpaxe 5ok




S LSoca ]! s8]l dwaiia

o) Yl oda Cada
s A (e
)3 Jaadl) o
Lew il S e
Energy Equation.

Differential Equation
of Energy Equation
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CONTROL VOLUME
ANALYSIS: Basic Physical
Laws of Fluid Mechanics,
Control Volume Analysis,
Reynolds Transport Theorem,
Conservation of Mass,
Angular-Momentum Equation,
Linear Momentum Equation,
DIFFERENTIAL
EQUATIONS OF FLUID
MOTION: The Acceleration
Field of a Fluid, Differential
Equation of Mass
Conservation, Differential
Equation of Linear Momentum,
Euler’s Equation, Navier-
Stokes Equation, Solutions of
Navier-Stokes Equations for
Some Descriptive
Incompressible Viscous Flows,
BOUNDARY LAYER
FLOWS: Boundary-Layer
Equations, Flat Plate Boundary
Layer Theory, Von Karman

CONTROL VOLUME
ANALYSIS: Basic
Physical Laws of Fluid
Mechanics, Control
Volume Analysis,
Reynolds Transport
Theorem, Conservation of
Mass, Angular-
Momentum Equation,
Linear Momentum
Equation,
DIFFERENTIAL
EQUATIONS OF FLUID
MOTION: The
Acceleration Field of a
Fluid, Differential
Equation of Mass
Conservation, Differential
Equation of Linear
Momentum, Euler’s
Equation, Navier-Stokes
Equation, Solutions of
Navier-Stokes Equations
for Some Descriptive
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Integral Momentum Analysis, Incompressible Viscous Y @‘\y ailSaa -Y
Blasius solution, Transion to Flows,.
turbulent, Turbulent boundary BOUNDARY LAYER
layer, Boundary layer with FLOWS: Boundary-Layer
pressure gradient . Equations, Flat Plate
IDEAL FLUID FLOW: Stream | Boundary Layer Theory,
Function, Vorticity and Von Karman Integral
Irrotationality, Frictionless Momentum Analysis,
Irrotational Flows, Velocity Blasius solution, Transion
Potential ?, Some Illustrative to turbulent, Turbulent
Plane Potential Flows, boundary layer, Boundary
Superposition of Plane Flow layer with pressure
Solutions, Plane Flow Past gradient .
Closed-Body Shapes, Other IDEAL FLUID FLOW:
Plane Potential Flows, Stream Function, Vorticity
Conformal Mapping in and Irrotationality,
Aerodynamics, Complex Frictionless Irrotational
representation of potential Flows, Velocity Potential
flows, Conformal Mapping, ?, Some lllustrative Plane
Joukowski Airfoils, Kutta Potential Flows,
.condition Superposition of Plane
Flow Solutions, Plane
Flow Past Closed-Body
Shapes, Other Plane
Potential Flows,.
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Introduction to Theory of
Thermodynamics - Combustion
of Combustion - Stoichiometry
and actual combustion -
Chemical equilibrium -
Chemistry of Combustion;
Order of Reaction, Elementary
reaction, Chain Reaction and
Global Reaction -

Premixed Combustion;
Characteristics of laminar flame
and turbulent flame.
Experimental study on flame
types and flame stabilization -
Diffusion Combustion; Spray
Combustion -

Combustion and Environment -
Measurement of Liquid Fuel
Calorific Value using Bomb
Calorimeter, (Experimental) -
Define Difference between
Premixed and Diffusion
Flames, (Experimental).

Introduction to Theory of
- Combustion
Thermodynamics of
Combustion -
Stoichiometry and actual
combustion - Chemical
equilibrium - Chemistry of
Combustion; Order of
Reaction, Elementary
reaction, Chain Reaction
and Global Reaction -
Premixed Combustion;
Characteristics of laminar
flame and turbulent flame.
Experimental study on
flame types and flame
stabilization - Diffusion
Combustion; Spray
Combustion -
Combustion and
Environment
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Single Effect Evaporation
Single Effect Evaporation -
\Vapour Compression
Multiple Effect Evaporation
Multiple Effect Evaporation -
\Vapour Compression

Multi Stage Flash Distillation
Reverse Osmosis

Reverse Osmosis Feed
[Treatment, Biofouling, and
Membrane Cleaning
Economic Analysis of
Desalination Processes
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Single Effect Evaporation
Single Effect Evaporation
- Vapour Compression
Multiple Effect
Evaporation

Multiple Effect
Evaporation - Vapour
Compression

Multi Stage Flash
Distillation

Reverse Osmosis
Reverse Osmosis Feed
Treatment, Biofouling,
and Membrane Cleaning
Economic Analysis of
Desalination Processes
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Governing equations of fluid
flow and heat transfer.
construction of mathematical
models for mechanical power
engineering (MPE) applications
Numerical solution and
programming of systems of
initial value problems -
ordinary differential equations
(ODE)

An introduction to MATLAB
Error convergence, and stability
analysis for numerical methods
Numerical solution and
programming of systems of
boundary value problems ODE.
Numerical solution and
programming of Diffusion
process by Finite Difference
method (FDM)

Numerical solution and
programming of Diffusion-
Convection process by FDM.

Governing equations of
fluid flow and heat
transfer.

construction of
mathematical models for
mechanical power
engineering (MPE)
applications

Numerical solution and
programming of systems
of initial value problems -
ordinary differential
equations (ODE)
Numerical solution and
programming of systems
of boundary value
problems ODE.
Numerical solution and
programming of Diffusion
process by Finite
Difference method (FDM)
Numerical solution and
programming of
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Numerical solution and
programming of time
dependent Diffusion-
Convection processes by FDM.

1-Basic Concepts of

Compressible Fluid Flow
Velocity of sound, Mach
number, Reference speeds
(Stagnation speed of sound,
Maximum speed, Critical
speed of sound,
Dimensionless speed of the
flow, Ellipse of adiabatic
flow),

2- Wave Propagation in
Compressible Flow
Compression and expansion
waves in supersonic flow,
Pressure disturbance in a
compressible fluid
(Stationary, Subsonic
moving, Sonic moving, and
Supersonic moving point
source)

3- Steady One-
Dimensional Isentropic

Flow

Governing equations,
Isentropic flow of a perfect
gas, Stagnation conditions,
Critical flow conditions,
Mass flow rate, Maximum
mass flow rate per unit area,
Avrea ratio, Impulse
function, External flow
around bodies, Pressure
probes, Working tables and
charts

4- Normal Shock Waves

Shock wave formation,
Governing relations of the

Diffusion-Convection
process by FDM.
Numerical solution and
programming of time
dependent Diffusion-
Convection processes by
FDM.

-Basic Concepts of
Compressible Fluid

Flow

Velocity of sound,
Mach number,
Reference speeds
(Stagnation speed of
sound, Maximum
speed, Critical speed of
sound, Dimensionless
speed of the flow,
Ellipse of adiabatic
flow),

2- Wave Propagation
in Compressible Flow
Compression and
expansion waves in
supersonic flow,
Pressure disturbance in
a compressible fluid
(Stationary, Subsonic
moving, Sonic moving,
and Supersonic moving
point source)

3- Steady One-
Dimensional

Isentropic Flow
Governing equations,
Isentropic flow of a
perfect gas, Stagnation
conditions, Critical
flow conditions, Mass
flow rate, Maximum
mass flow rate per unit
area, Area ratio,
Impulse function,
External flow around
bodies, Pressure
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Normal Shock  Wave,
Graphical representation of
shock wave, Normal shock
wave relations for perfect
gas flow, Normal shock

wave limiting conditions,
Working charts and tables
for normal shock wave,
Standing detached shock
waves, Moving normal
shock wave, Reflected
normal shock wave,
Application of  normal
shock wave

5- Oblique Shock Waves:

Oblique shock wave
governing relations,
Oblique shock  wave

Working relations, Relation
between flow deflection
angle “0”, Oblique, Shock
wave angle “B”, and Mach
number “Mx”, Reflection of

Obliqgue  Shock  waves,
Intersection of Oblique
Shock waves.

6- Flow in Variable Area

Ducts
Governing relations for the

flow in a variable area
ducts, Influence of area
change upon flow
characteristics, Variable
area flow relations,
Operation characteristics of
nozzles (Convergent
nozzles, Convergent
divergent nozzles, Real

probes, Working tables
and charts
4-  Normal
Waves
Shock wave formation,
Governing relations of
the  Normal Shock
Wave, Graphical
representation of shock
wave, Normal shock
wave relations  for
perfect gas  flow,
Normal shock wave
limiting conditions,
Working charts and
tables for normal shock
wave, Standing
detached shock waves,
Moving normal shock
wave, Application of
normal shock wave

5- Oblique Shock
Waves:

Oblique shock wave
governing relations,
Oblique shock wave
Working relations,
Relation between flow
deflection angle “06”,
Oblique, Shock wave
angle “B”, and Mach
number “Mx”.

Shock

6- Flow in Variable

Area Ducts

Governing relations for
the flow in a variable
area ducts, Influence
of area change upon

performance of nozzles), | flow characteristics,
Supersonic diffusers of Air | Variable area flow
Breathing Engine Intakes | relations, Operation
(fixed area ratio, variable | characteristics of
area ratio), Supersonic | nozzles  (Convergent
diffusers of wind tunnels | nozzles,  Convergent
(fixed area ratio, variable | divergent nozzles, Real
area ratio), Diffuser | performance of
efficiency, Transonic flow | nozzles),  Supersonic
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over bodies.

7- Adiabatic Flow in
Constant  Area  Ducts
(Fanno Flow)

Governing equations,
Effect of wall shear stress
on flow properties, Fanno
Line, Fanno flow working
formulae and relations,
Frictional Choking,
Performance of long ducts
at variable pressure ratios.
8- Isothermal Flow in
Constant Area Ducts with
Friction

Governing equations, Effect
of wall shear stress on flow
properties, Isothermal flow
working formulae and
relations, Isothermal flow
choking

9- Flow in Ducts with Heat
Transfer (Rayleigh Flow)
Governing equations for
Simple “To” Change flow,
Effect of stagnation
temperature change on flow
properties, The Rayleigh
line, Rayleigh flow working
formulae and relations,
Thermal choking

10- Generalized one
Dimensional Gas Flow
(Optional)

Governing equations for
generalized 1-D gas flow,
Working equations and
influence coefficients,
Solution procedure, Flow
involves sonic point, Simple
types of the flow, Flow in
variable area duct with
friction, Flow in constant
area duct with Heat Transfer
and Friction.

Air
Engine
(fixed area
ratio, variable area
ratio), Supersonic
diffusers of  wind
tunnels  (fixed area
ratio, variable area
ratio), Diffuser
efficiency,

7- Adiabatic Flow in
Constant Area Ducts
(Fanno Flow)

Governing equations,
Effect of wall shear
stress on flow

diffusers of
Breathing
Intakes

properties, Fanno Line,
Fanno flow working
formulae and relations,
Frictional Choking,

9- Flow in Ducts with
Heat Transfer
(Rayleigh Flow)
Governing equations
for Simple “To”
Change flow, Effect of
stagnation temperature
change on flow
properties, The
Rayleigh line, Rayleigh
flow working formulae
and relations, Thermal
choking
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Introduction to Internal
Combustion Engines -
Operating Characteristics of
Internal Combustion Engines -
Standard and Real Cycles of

Introduction to Internal
Combustion Engines -
Operating Characteristics
of Internal Combustion
Engines - Standard and
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Internal Combustion Engines -
Air and Fuel Induction in
Internal Combustion Engines -
Combustion Process in Internal
Combustion Engines - Engine
Heat Transfer and Engine
Cooling - Engine Maintenance
and Lubrication - Measurement
of Brake Power for Four
cylinder SIE, "Morse Test",
(Experimental) - Performance
Measurements of Four Cylinder
SIE, (Experimental).

Real Cycles of Internal
Combustion Engines - Air
and Fuel Induction in
Internal Combustion
Engines - Combustion
Process in Internal
Combustion Engines -
Engine Heat Transfer and
Engine Cooling - Engine
Maintenance and
Lubrication -
Measurement of Brake
Power for Four cylinder
SIE, "Morse Test",
(Experimental).
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momentum
8-Two-phase flow pressure
drop due to friction

gravitational component
of pressure gradient.

7-Two-phase flow
Pressure gradient due to
changes in momentum.

8-Two-phase flow
pressure drop due to
friction.
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1- Introduction in
Turbo machines-
Turbomacines
classifications.

2- Thermodynamics
cycles of
turbomachines.

3- Steam flow
through steam
turbine nozzle -
Steam flow through
impulse and reaction
blades.

4- Bleeding and
reheat systems in
steam turbines.

5- Performance
parameters at
variable loads -
Method of steam
control - Velocity
regulation.

6- Gas turbines types
- Elements of gas
turbines used in
power stations and
jet engines.

7- Gas turbine
performance.

8- Alr compressor.
9- Design and
methods of cooling
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of gas turbine blades.
10- Inlet and outlet
ports of gas turbines
used in airplanes-
Diffuser design.

11- Combustion
chambers in gas
turbine engines

methods of
cooling of gas
turbine blades.

o- Inlet and outlet
ports of gas
turbines used in
airplanes-
Diffuser design.
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Technical
specifications for the
fire fighting systems.

Technical

specifications for
pumps.

Contract Types

General Conditions of the
tender and specifications

The drafting of technical
specifications for engineering
works

Specifications and technical
requirements of the Mechanical
works

Technical specifications for the
work of air conditioning
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Applications and case studies.
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