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Mathematics

1- Brief Review: (12hrs)

Trigonometry, Analytic Geometry, sets
relations, function (Algebraic and
Trigonometric),Differentiation and
integration.

2- Transcendental Function: (9hrs)
(Inverse Trigonometric, natural logarithmic,
Exponential and power.)

1) Definition ii) properties iii) Graphs iv)
Derivatives and integrals.

3- Applications of the Define integral:
(9hrs)

1) Areas between curves. ii) volumes of
revolution. iii) Length of the curve. iv)
Surface area of revolution.

4- Hyperbolic Function : (9hrs)

1) Definition. ii) Properties. iii) Graphs. iv)
Inverse hyperbolic. v) Deferential and
integration.

5- Method of integration: (12hrs)

1) Trigonometric substitutions. ii) Quadratics.
i) Partial fractions. iv) Integration by parts.
V) Further substations.

6- Approximations integral: (8hrs)

1) Trapezoidal. ii) Simpson.

7- Vector Algebra: (8hrs)

1) Representation of Vectors in space (i, j, k)
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Mathematics

unit vectors. ii) Scalar product. iii) Vector
product

8- Complex Numbers: (12hrs)

1) Invented number systems. ii) The Argand
Diagram. iii) Addition, Subtraction, Product,
Quotient, Power and Roots. iv) Demoivers
theorem.

9- Polar Coordinates: (8hrs)

1) The polar coordinates system. ii) Graphs of
polar equations. iii) Plane Area in polar
coordinates .

10- Matrices and Determinants: (12hrs)

1) Definitions. ii) Properties. iii) Inverse of a
matrix. iv) Solution of Equation (Crammers
rule).

Recommended Text Book: Calculus&
Analytic Geometry By Thomas

Electrical
Eng.
Fundamentals

1- Circuit Variables and Circuit Element
(8hrs)

System of units, voltage and current, circuit
elements, voltage and current source,
electrical resistance and conductance. Ohm's
and Kirchoffs law, power and energy.

2- Circuit Transformations (12hrs)
Resistances in series and parallel, source
transformation, current and voltage division,
delta" star and star-delta transformations.

3- Techniques of Circuit Analysis (20hrs)
Basic terminology, the loop current method,
the node voltage method, circuit theorems:
superposition, Thevenin's, Norton's,
reciprocity, and maximum power transfer.
4- Sinusoidal Alternating Current (8hrs)
Ac generation, polarities and directions, RMS
and average values, circuit elements in the
phasor domain, power factors.

5- Phasors (12hrs)
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Electrical
Eng.
Fundamentals

AC current through various circuit element,
operations with complex number, phasor
diagram.

6- AC Power Calculations (8hrs)

Active, reactive and apparent power, power in
complex form, the power tringle.

7- Resonance in AC Circuits (8hrs)
Frequency response of various circuit
element, resonance in series and parallel
circuits, quality, factor, the half power
frequencies.

8- Circuit theorem in AC circuits (16hrs)
Loop and node voltage methods in AC
circuits, circuit theorems in AC circuits .

9- Magnetic Circuits (16hrs)

Magnetic filed, characteristics of lines of
magnetic flux, magnetic filed due to an
electric current, mmf, magnetic filed strength,
magnetic constants reluctance, Kirchffs laws
for magnetic circuit, series and parallel
magnetic circuit.

Recommended Textbook: Boylestad, R, L.,
Introductory Circuit Analysis (4th Edition),
Charles E. Merill Pubishers.

Engineering
Drawing

1- Basic Concepts: (6hrs)

Introduction to engineering drawing and its
uses as engineering language in industry
dimensioning symbols and terms used in
drawing, metric system, names and
dimensions of lines used in drawings.

2- Lettering and Numbers: (3hrs)

Arabic and Latin Lettering and numerals.
3- Drawing of Geometrical Patterns:
(12hrs)

Drawing various types of geometrical patterns
(Traeery), Various methods of drawing
ellipses, various types of tangents.
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Engineering
Drawing

4- Drawing of Sectional Views and
Tangents: (12hrs)

Drawing according to scale, drawing various
views of an actual object, rejections of all
views necessary for a given object, projection
of views using first and third angle projection
methods.

5- Isometric Projection: (12hrs)

Freehand sketching proper and reasonable
proportion.

6- Computer Aided Engineering Drawing:
(45hrs)

The use of AutoCAD in engineering drawing.
Description of menu Bar and toolbars.
Drawing Ellipse, Rectangle, line, Ray, Circle,
point, Arc, ---------- etc.

The use of various layers. Drawing electrical
symbols on simple architectural plans.

Digital
Technique

1- Introduction to Digital Technique:
(6hrs)

2- Basic Definitions: (4hrs)

3- System of Number:- (6hrs)

.General number formula: Binary, Octal,
decimal & hexadecimal numbers.

4- Number Base Conversion:- (6hrs)
Arithmetic operation in define number,
complements, binary, codes, BCD, Ex-3, gray
code

5- Boolean Algebra : (6hrs)

Basic Definition, basic theorem & properties,
Boolean functions

6- Canoncal & Standard Forms Digital
Logic Gates: (6hrs)

7- Karanough maps : (6hrs)

AND, OR implementation, don’t care
condition.

8- Adders Arithmetic Operation: (6hrs)

Yy




Digital
Technique

Subtractions, half & full adders & subtracts,
Binary parallel adders.

9- Code Conversion: (6hrs)

Even and odd party logic, decoders encoders
compactor, multiplexes & Demaltiplexrs.
10- Sequential Logic : (6hrs)

Filp Flops (RS, T, D, JK) Master salve FF,
Counters. Shift registers.

Computers
Science

1- Introduction (2hrs)

2- MSDOS Operating System (4hrs)

3- Windows Operating System: (8hrs)
Introduction to Desktop, using the mouse, my
computer, closing — max — min an open
window, creating new folder, selecting
folders, finding folders or files copying and
moving files and folders. How to start any
program shut Down formatting floppy disk,
scandisk, arranging icon, run, help, etc.

4- Win Word: (8hrs)

Description of the opening screen
components, Title bar, menu bar, toolbars
creating a new file, opening an exiting file,
the use of the close, save, save as, page setup,
print preview, print, edit undo, typing, repeat
typing, cut copy paste, clear, select all, find
replace, go to, etc, VIEW (Tool bars header
and footer, zoom) INSERT (page numbers,
symbol, footnote, picture ----- Textbox
object). FORMAT (font, paragraph, bullets
and numbering, borders and shading,
columns). TOOLS (Spelling and grammar,
language). TABLE (insert tables, insert rows,
delete cells, split cell, select row, select
column, table auto format, sort, formula).

5- Excel (8hrs)

How to start Excel program, Menu bar, tool
bar, formula bar, worksheet cell, creating new
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Computers
Science

workbooks, Clearing cell, saving your work,
closing workbook, zoom, drag and drop,
insert cells, delete cell find, replace, auto
sum,, enter a formula manually, formatting
work sheet, Auto format, print, print preview,.
Drawing charts.

6- power point: (8hrs)

Description of its features and use, the
function of toolbars and menu items (File,
Edit, View, Format, Tools, Side showO.

7- Computer Aided Programs/AutoCAD,
Electronic Multi-simulator: (12hrs)
Description of the facilities provided by Auto
CAD, drawing various,. Geometrical patterns.
The use of various tools provided and various
menu items.

8- Internet (10hrs)

Physical
Electronic

1- Energy Levels and Atomic Structure :
(10hrs)

The atom, models, wave nature of light, dual
nature of matter wave unction, energy — band
theory of metals, insulators and
Semiconductors, Crystal structure, ionic,
covalent and metallic bounding energy hand
of crystal. Internal structure of material cell,
packing miller indices, crystal and directions,
brags law and X-ray diffraction, electronic
ballistics.

2- Electrical Conduction in Metals: (6hrs)
Mobility and conduction, energy distribution
of electrons, Fermi level work function.

3- Semiconductors: (8hrs)

Semiconductors materials (S1, GE, and
compound Semiconductors) Extrinsic
semiconductors, Fermi — level in
semiconductor, diffusion and Carrier life time
Half effect.
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Physical
Electronic

4- Semiconductor P-N Junction: (8hrs)
P-N junction in equilibrium current — voltage
characteristics, charge control decryption of a
diode transition and diffusion capacitance,
diode switching times, diode model, small-
signal model and load line concept,
introduction To hetero junctions and double
hetero junctions.

5- Diode Circuit Applications: (10hrs)
Rectifiers, zener diodes voltage regulators,
clipping circuits, clamping circuits and wave
from generation.

6- Other types of semiconductor Diodes:
(8hrs)

Varactor diode, tunnel diode, photodiode and
photovoltaic (solar) cell, Light Emitting
diode, principle and operation of
semiconductor laser, metal Electronic
palasisics semiconductor diode.

7- Photovoltaic cell (4hrs)

Technical
English

- Introduction.

1. 1 Parts of Speech

1. 2 Reading of Numerals and simple
equations .

1. 3 Exercises .

(22hrs) 2- Reading Passages .
2.1 Transformers .

. 1.1 Exercises .

. 2 The Photoelectric Cell .

. 2. 1 Exercises .

. 3 Electric Motors .

. 3. 1Exercises .

.4 Computers .

. 4. 1Exercises .

.5 Radar .

. 5.1 Exercises .

30hrs ) . 3- Grammar Points

"N N DNDNDNDNDNDNDDNDNDDDNDDN
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Technical
English

. 1 The present Tense .

. 2 The Passive Tense .

. 3 Make + Noun (or pronoun ) + Infinitive .
. 4 Verbs followed by _ing form .

. 5 The Position of the Adverbs .

. 6 The Position of the Adjectives .

. 7 Some Prefixes used in Scientific English
3. 8 Questions .

Recommended Text Book:

A Course in English for Engineering and
Scientific Students by E.J. Shams El-
Dean.1985.

WWWwwWwwww

Mechanical
Eng. |

1- Static : (15 hrs)

Force system, unit system, parallelogram law,
force + components, Result of Coplanar force
components of force in space, moment of A
force, moment of couples, Equilibrium: free
body diagram, coplanar system, analysis of
trusses, friction nature of friction, theory of
friction, coefficient of friction, centurions &
center of gravity, centurions of area,
Centurions determined by integration,
moment of inertia: parallel Axes Theorem,
2" moment of area by integration, radius,
moment of inertia of Composite area.

2- Strength of materials : (10hrs)

Hooks law, tension and compression stress
thin — walled cylinders and spheres, combined
stress (Mohr's circle) shear and normal stress,
stresses in beams (initial principal).

3- Dynamics: (15hrs)

Kinetics of particle, rectilinear motion,
curvilinear motion, rectangular components
of curvilinear motion, normal and tangential
component of Acceleration, kinetics: force,
mass and acceleration, kinetics of particle
Newton's 2" law.
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Mechanical
Eng. |

4- Thermodynamics : (20hrs)
Introduction, Active materials & their
specification, work and heat in ideals gasses
and steam 1* law thermodynamics practical
law in steam and gasses, 2" law of
thermodynamics practical law in steam and
gasses.
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computer
programming

1- Turbo C++ language: (46hrs)

A Dbrief history / importance of C++ Simple
program of C++ identification, declaration,
Data types, Expressions, Operations,
Arithmetic, logical, Assignment, Relation of
operators bitwise, ternary, 1/0

operation, cin statement, cout statement,
main (') function, semi column, Basic
program control (for) statement, nesting
loop, (while) statement, (Do, while) nesting
loop, (if) statement, (if-----else) statement,
switch () statement, break statement,
continue statement, application (series,
factorial, equations), arrays, 1-D arrays
initialization, declaration storing
Multidimensional arrays, initialization,
Declaration application of 2D — arrays,
character arrays, arrays & pointers, creating
pointer, Declaration pointer, initialization
pointer & variable types, application on
pointers.

2- Programming by Matlab: (14hrs)

A brief history / importance of matlab, simple
program of Matlab, variable numbers,
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computer
programming

operations, functions, plots of points, axes
label, graph title, drawing multi point in the
same graph, basic program control (for)
statement, nesting loop, (if) statement, (if-------
else) statement, Array, 1-D arrays
initialization, 2D- arrays, matrix operations in
matlab.

Electric
Network

1- Three — Phase Networks:

Three phases voltage source, phase
sequence, line and phase qualities, analysis
of YY, YD, DY, DD connected circuits,
power calculations and measurements in
three phase circuit, the method of
symmetrical components.

2- Two — Port Network:

Introduction terminal equations, two port
parameters (z, y, h and ABCD), equivalent
circuits, interconnected two — ports.

3- Locus Diagrams:

Concept, locus diagrams of simple series
and parallel circuit.

4- Circuits with Mutual inductance:

The concept of mutual inductance, polarity
and the dot convection, the ideal
transformer, equivalent circuits for
magnetically coupled coils.

5- Non — Sinusoidal Waves

The Fourier series, Fourier coefficients,
analysis of circuits with non — sinusoidal
waves, illustrative applications, active
power calculations with periodic functions,
rms value of periodic function.

6- Electric Transients (Classical Method)
The natural and forced response of series
and parallel circuits, circuit with zero and
non zero initial conditions.

7- Electric Transients (Laplace Method)
Applications of laplace transformer in
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Electric
Network

transient analysis, circuits elements in the S-
domain, laplace equivalent circuits, inverse
transformers.

8- Electric Filters

Simple passive filter, low — pass, high —
pass and band — pass filter.

Application of computers in solving
circuit problems Recommended.
Textbook: J.W. Nilsson Electric Circuit
Addison — Wesley Pub.

Mathematics

(1)

1- Sequence and Series: (12hrs)

I- Sequence: convergence, test of monotone.
Ii- Series: geometric series, nth partial sum,
test of convergence, alternating series.

Iii- Polar and Toaylor's series.

2- Partial Differentiation: (12hrs)

I- Function of two or more variables. ii-
Partial derivative.

iii- Directional Derivative. iv- Gradient,
divergence and curl.

v- Tangent plane and normal line. vi-
Maxima, minima, & saddle point.

3- Ordinary Differential

Equation: (12hrs)

I- First order (variables separable,
homogenous, linear — Bernouli and extra.
1i- Second order (homogenous and non
homogenous).

Ii- Higher order differential equation.

4- (A) Laplace Transform (L.T) (12hrs)
I- Unit step function. ii- Gama function.
ii- Definition of L.T. iv- properties.

(B) Inverse Laplace Transform.

I- Properties. ii- partial function. iii-
Solution of differential equation by using
(L.T).

(C) Applications.
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Mathematics

(1)

Orthogonal trajectories and electric circuit.
5- Fourier Series : (10hrs)

I- Period function. ii- Fourier series — Euler
formulas.

Ii- Even and odd function (Half — Rang
expansion.

iv- Application in electrical eng.

6- Multiple Integral

I- Double integral. ii- Area and volume.

Ii- Double integral in polar coordinates.
iv- Evaluation of volume and triple integral.
v- Evaluation of surface & surface integral.
7- Vectors (10hrs)

I- Equations of lines and planes ii- Product
of three or more vectors.

Ii- vector function & motion: velocity and
acceleration.

Iv- Tangential vectors. v- curvature and
normal vector.

8- Matrices (12hrs)

I- System of linear equations (gauss
elimination).

Ii- Rank of matrix. iii- Eigen vales and gen
vectors,

Electronics (1)

1- Bipolar Junction Transistors

(BJTS) (12hrs)

Basic transistor operation, volt — Ampere
equations for the BJT. Regions of operation,
graphical analysis of BJT. Regions of operation
stability & compensation graphical analysis of
BJT. As an amplifier, small — signal models
analysis of CE, CC 000000, and
configurations, BJT, as switch current source
using BJT.

2- Filed Effect Transistor (16hrs)

- Junction filed — Effect transistor (JFET):
physical operation and characteristic.

- Metal — Oxede semiconductor FET
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Electronics (1)

(MOSFET): depletion type MOSFET.
Enhancement — type MOSFET.

- DC Analysis of FET, the FET as an amplifier,
graphical (load lie) analysis small — signal FET
modes, analysis of CS, CD and CG configurations,
using FET as switch variable resistor, and
Constant current source.

3- Multistage Amplifiers (12hrs)
Analysis of multistage amplifiers (voltage
gain, current gain, ect,), types of multistage
amplifiers 9cascade ---- ect).

4- Tuned Amplifiers

Transformer — coupled amplifiers, signal —
turned, tapped and double tuned amplifiers.
5- Introduction to Four — Layer Device.
Description and operation of silicon control
rectifier, diac, thirstier, GTO and triac

Electro
Magnetic Filed

1- Vector Algebra (4hrs)

The Cartesian coordinate system, vector
components and unit, vector fields, dot
product, cross product, circular cylindrical
coordinate, system spherical .

2- Coulombs Law and Electric Field
Industry (6hrs)

Coulombs law, electric field intensity — filed
of n-point charges, filed due to coulombs
column distribution, filed or line charge
filed or sheet of charge, steam line and
sketches of fields, electric flux density.

3- Gauss's Law and Divergence (8hrs)
Electric flux density. Gauss's law —
applications of Gauss's law, differential
volume element — divergence, Maxwell's
first equation.

4- Vector Operator & Divergence (6hrs)
Energy and potential energy expanded in
moving appoint charge. The line integral
definition of potential difference & potential
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Electro
Magnetic Filed

filed of point charge. The potential filed of
system charge. Conservative property,
potential gradient the dipole.

5- Energy Density in Electrostatic

Filed (6hrs)

Conductors dielectrics & capacity current &
current density — continuity of current
metallic conductors properties boundary
condition, method of image semiconductor,
nature of dielectric material.

6- Capacitance (7hrs)

Poisson's & Laplace equations, example of
solution of Laplace equation (1-D). example
of the solution of Poisson's equations (1-D).
7- The Steady Magnetic Filed (7hrs)

Biot - servant law, amperes circle law. Curl
stokes theorem. Magnetic flux & Magnetic
flux density.

8- The Scalar & Vector Magnetic
Potential. (6hrs)

Derivation of steady — magnetic filed laws,
magnetic forces.

9- Materials and Inductance (5hrs)

Force on moving charge, forces on
differential current element. Forces between
differential current elements, forces and
torque on a closed circuit.

10- The Nature of Magnetic

Material (5hrs)

Magnetization and permeability, magnetic
boundary condition. The magnetic boundary
condition, the magnetic circuit. Potential
energy and forces on magnetic materials,
inductance and mutual inductance.

Electrical
machine(l)

Principle of Electromechanical Energy
Conversion (6hrs)
Basic concepts, energy balance, energy and
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Electrical
machine(l)

CO-energy, electromagnetic torque, dynamic
and transformer emfs, applications.

DC MACHINES

General (10hrs)

Basic concepts, construction, winding, emf
equation, armature reaction, commutation
problems and their minimization.
Generators (10hrs)

Types of excitation, characteristics, parallel
operation, applications.

Motors (10hrs)

Type, torque equation, characteristics,
starting speed control, industrial motor
control, applications.

Testing (2hrs)

Losses and efficiency, method of testing.
TRANSFORMERS

Single Phase Transformer (12hrs)
Construction, leakage and magnetizing
reactance's, the emf equation, voltage and
current ratios, phasor diagrams equivalent
circuits, voltage regulation, saturation, no-
load, current waveforms, harmonics, parallel
operation, losses and efficiency, testing.
Three Phases Transformers (4hrs)
Construction, connection groups, applications,
phase conversion, scott connection, multi-
winding transformers.

Auto — Transformers (2hrs)

Principle of operation, comparison with 2-
winding transformers.

Computer Aided Transformer Design.
Recommended Textbook: M.G. Say and E.O
Taylor Direct Current Machines Pitman
Pub.

MechanicalEng.
Il (Power
Plants)

Thermodynamics (30 hrs)
-Definitions/ Dimensions, Units, Mass,
Force, Work and Power, Unit of Energy,
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MechanicalEng.
Il (Power
Plants)

Heat and System, Phase System, Open
System, Close System, Property, State of
a system, Process, Path, Density, State
Function, Cycle, Cyclic Process, Heat
Reservoir, Working Substance, Pure
Substance, Pressure, Absolute and Gage
Pressure, Manometer and Barometer,
Thermal Equilibrium.«

-The Zeroth Law of Thermodynamics.
-The First Law of Thermodynamics.
-Energy/ Potential energy, Kent ice
energy, Internal energy, Flow energy,
Work and Flow Work, Enthalpy.
-Steady Flow Energy Equation.
-Work of Steady Flow Open System.
-Applications of Energy Equation on
Closed System.

-Applications on Steady Flow Energy
Equation/ Nozzle, Throttling, Condenser,
Boiler, Compressor, Turbine, Heat
Exchange.

-The Second Law of thermodynamics.
-Specific Heat.

-The Constant volume Specific heat.
-The Constant Pressure Specific heat.
-Reversibility and Irreversibility.
-Entropy.

-The Carnot Cycle.

-ldeal Gas/ Boyles law, Charles Two
Parts.

-Equation of State an Ideal gas.

-Jouls Law.

-Energy Relation of an Ideal Gas.
-Molar Specific Heat.

-Entropy of Perfect Gas.

-Constant VVolume Process.

-Constant Pressure Process.

2




MechanicalEng.
Il (Power
Plants)

-Constant Temperature Process.
-Constant Entropy Process.
-General Process.

Heat Transfer (9 hrs)

-Conduction.

-Convection.

-Radiation.

-In sulations.

Fluids(9 hrs)

-Definitions/ Uniform Flow, Steady
Flow, Unsteady Flow, Mean Velocity.
Continuity of Flow.

-Liquids in Motion

-Compressity, Compressibility for Gas.

-Passcal Law.

-Bernoullis Equation.

Power Plant(24 hrs)

-Definitions/ Power, Power Plant, Power
Sources, Energy of Power, Power Plant
Classification, Saturation Temp, Wet
Mixture, Moisture Content, Dryness
Fraction, Superheated Uapour, Degree of
Superheated.

-Mollier Chart.

-Steam Power Cycle/ Carnot Cycle,
Rankine Cycle.

-Boiler.

-Turbine.

-Condenser.

-Pump.

-Burner.

-Isentropic Efficiency.

-Work Ratio.

-Rankine Cycle with Superheated.
-Method of increasing the cycle
efficiency.

-Method applied in resuperheating.
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MechanicalEng.

Il (Power
Plants)

-Thermal Efficiency.

-Types of feed water heaters.

-Heat Balance of the heater.
-Characteristic of Steam Power Plant.
-Gas Turbine.

-Hydro Turbine

-Methods of increasing the work ratio.
-Factors Effecting in power generation
and variable load.

-General Power Surface.

el k| s |
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control
engineering

Mathematical Modeling of Systems 4 Hrs.

electrical
machine 11

Differential equations, Laplace methods of
analysis of electrical and mechanical systems.
Transfer Functions 4 Hrs.

Gain and phase, transient and steady state
response, time domain design specifications.
Block diagrams, application to electrical and
mechanical systems.

Frequency Response 6 Hrs.

Bode plot and polar plot, frequency domain
design specifications.

Open and Closed Loop Systems 4 Hrs.
Feedback systems, frequency response,
operational amplifiers.

Servomechanisms 6 Hrs.

Position control systems, error analysis.
Stability 8 Hrs.

Stable and unstable control systems, Nyquist
stability criteria, gain and phase margin,
stability on Bode diagrams, root locus.
Compensation 6 Hrs.

Lag and lead compensation, three term
controller.

A




electrical
machine 11

Analogue Computer Simulation 6 Hrs.
Analogue computers, solution of differential
equations.

Digital Computer Simulation 6 Hrs.
Computer analysis of transfer functions, time
domain responses.

Sampled Data Systems 6 Hrs.

Method of analysis, transfer functions,
stability.

Recommended Textbooks : K.Ogata
Modern Control Engineering

Prentice - Hall Pub.

Electrical
Power Eng.

Introduction to AC Machines 12 Hrs.
Types of AC winding and their design,
rotating magnetic fields, the emf equation,
effects of distribution and coil pitch, mmf of
AC windings, harmonics and their
suppression, armature reaction.
Synchronous Generators 16 Hrs.

Types and constructional features, excitation
systems, cooling, phasor diagrams, voltage
regulation and its calculation, two reaction
theory, power angle characteristics, parallel
operation.

Synchronous Motors 6 Hrs.

Principles of operation, phasor diagrams,
operation at constant input power and constant
excitation, starting methods, applications.
Three-Phase Induction Machines 12 Hrs.
Constructional features, principles of
operation, machine parameters, phasor
diagrams, equivalent circuits, developed
torque and power, torque-slip characteristics,
effect of rotor resistance, effect of harmonics,
starting, high-starting torque motors, speed
control.

Three-Phase Induction Motors 10 Hrs.

€9




Electrical
Power Eng.

Equivalent circuit, constant terminal voltage,
constant line current, speed control, dynamic
characteristics, space phasor diagram.
Induction Generators 2 Hrs.

principles of operation, load characteristics,
comparison with synchronous generators,
applications.

Induction Regulators 2 Hrs.

Phasor diagrams, operating characteristics,
applications.

Machines of wind turbine 2 Hrs

Types of A.C. generators and motors that used
with wind turbine, speed control of this
machines, applications

Recommended Textbook: 1) M.G.Say
Alternating Current Machines

Pitman Pub.

2) A.S. Langsdorf

Theory of AC Machinery

McGRAW-HILL Pub.

electronic and
communication
system

Electrical Power Generation 8 Hrs.

Energy resources, various types of power
stations, load curves and load factors.

Power Transmission 20 Hrs.

Transmission lines electrical design, line
parameters, short, medium, and long lines,
voltage drop, power losses, circle diagrams.
Mechanical design, sag and tension, supports
materials and types.

Insulators and Corona 8 Hrs.

Overhead line insulators, types and materials,
voltage distribution and grading. Corona
phenomenon, disruptive and visual voltages,
corona losses.

Power Cables 10 Hrs.

Low, medium, and high voltage power cables,
insulating materials, electrical parameters,

O




cable selection and laying.
Switchgear 6 Hrs.
Types, performance and materials of circuit
breakers and busbars. Electric fuses,
characteristics, selection.
Electrical Part of Power Stations &
Substations 6 Hrs.
Layout, various connections of generators,
transformers, and busbars, Station auxiliary
power supply.
electronic and | sustainable and renewable energy 4Hrs
communication | Definition of sustainable and renewable
energy, systems that usesustainable and
renewable energy
-Solar lighting systems
- for street lighting
- for barking lighting
- for highway lighting.
- for house lighting
Solar water heating systems

for houses- .

for pooling systems- .
Wind generated electrical power systems
Recommended Textbooks: W.Stevenson
Elements of Power System Analysis
McGraw-Hill Pub.

system

Multistage system and frequency
consideration 6Hrs
General cascaded system, RC —coupled
amplifier, direct-coupled amplifiers, frequency
engineering | respomnce.

analysis Feedback amplifier 6Hrs
Feedback concepts,properties of negative
feedback amplifier ,connection types general
analysis ,multistage feedback amplifiers.
OP-Amp and applications 6Hrs
Basic differential amplifier ,OP-Amp

o)




engineering
analysis

characterstic ,equivalent circuit ,op —amp
circuits (applications)frequency responce slow
rate ,offset errors ,CMRR.

Oscillators: 10hrs.

Basic pricciples of sinusoidal oscillators,
positive feedback and oscillation, the
oscillation criterion (Barkhausen criterion).
RC oscillator: RC phase shift oscillator and
Wien-bridge oscillator. LC and crystal
oscillator.

Large Signal Amplifier: 10hrs.

Amplifier classes and efficiency, class (A),
class (B), class (AB), class (C), power BJTs,
junction temperature, thermal resistance,
power dissipation versus temperature,
transistor case and heatsink, power field effect
transistors (VMOS), integrated circuit power
amplifier,

Digital (One Term)

Sequential Circuit Design: 8hrs.

counters (Binary, Decade, UP-Down,
Cascaded) counter decoding, counter
applications, shift register functions, types of
shift registers, staic and dynamic registers.
Introduction to Programmable Logic
Devices: 6hrs.

PLD arrays and classification, Programmable
Array Logic (PLA), Genetic Array Logic
(GAL), PLD programming, PLD software,
digital system applications.

Interfacing: 6hrs.

Digital and analog interfacing, Digital to
Analog (D/A) conversion, Analog to Digital
(A/D) conversion internal system interfacing,
standard buses, digital system application.
Arithmetic Processes: 6hrs.

Arithmetic Logic Unit (ALU). Digital Circuit

oY




engineering
analysis

Design for multiplication. Digital circuit
design for division. Digital circuit design for
Log, Exp,..., etc.

6hrs. Electronic memory circuits

Bistable f/f as memory elements
,RAM,ROM,PROM,EPROM,EAROM,DRA
M,Flash memory
,SIMM,DIMM,FIFO,magnetic and optical
storage(CD-ROM).

High Voltage
Eng.

Fourier Transform 8Hrs

Complex Fourier series, line spectra Fourier
transform, continuous spectra, comparison
with laplace transform, general convolution
applied to laplace and Fourier transforms.
The Z-transform 8Hrs

Region of convergence, properties of Z —
transform, Z-transform pairs, the inverse of Z-
transform, analysis and discrete-time systems,
applications.

Numerical Analysis 15Hrs

Finite difference, interpolation, numerical
differentiation and integration, solution of
differential equations, difference equations,
difference equations, last squares.

Matrix Analysis 8Hrs

Quadratic form, characteristic equation,
functions of a square matrix, Cayley-Hamilton
theorem.

Partial Differential Equations 15 Hrs.

s equation, solution of boundary condition
problems, Wave equation, Laplace general
solution, solution by separation of variables.

measurements

Electrical Breakdown in Gases, Solids and
Liquids 18 Hrs.

Classical gas laws, the sparking voltage-
Paschen's law, the breakdown field strength,
breakdown in uniform and non-uniform fields,

oy




measurements

partial breakdown and corona, polarity effect,
breakdown in solids and liquids.
Electrostatic Fields 12 Hrs.

Electrostatic field distribution, breakdown
strength of insulating materials, fields in
homogeneous materials, fields in multilayer
materials, stress control, experimental field
analysis techniques.

Generation of High Voltages 14 Hrs.

AC, DC, and impulse high voltages, testing
transformers, series resonant circuits, impulse
voltages, operation and construction of
impulse generators.

Measurement of High Voltages 10 Hrs.
Voltage measurements by spark gaps, sphere
gaps, uniform field gaps, electrostatic
voltmeters, voltage dividers.

Overvoltages and Insulation Coordination 6
Hrs.

The lightning mechanism, simulated lightning
surges for testing, protection against
overvoltages, insulation coordination.
Recommended Textbooks :

1) E.Kuffel,M.Abdullah

High Voltage Engineering

Pergamon Press Pub.

2) E.Kuffel,W. Zaeng|

High Voltage Engineering Fundamentals
Pergamon Press Pub.

power
electronic

Systems of Units and Standards of
Measurement 6 Hrs.

Systems of units, International system of units,
electrical standard, time and frequency
standards, IEEE standards.

Measurement and Error 4 Hrs.

Definitions, accuracy, precision, resolution,
composition of measuring system,

o¢




power
electronic

selection factors and trends, types of error:
gross, systematic, random, and limiting
errors.

Statistical Analysis of Data 4 Hrs.

Types of data, Gaussian distribution, mean,
median, standard deviation, probability of
error in data and their distribution.
Instruments for Measuring Basic Electrical
Parameters 10 Hrs.

Electromechanical and electric instruments:
design, static and dynamic

characteristics. Meter readings, error and
compensation.

Bridges and their Applications 6 Hrs.

DC and AC bridges: basic electrical
parameters measurement, frequency
measurement.

Oscilloscopes 6 Hrs.

CRT deflection, probes and functions,
measuring techniques, types.

Transducers 6 Hrs.

Position, pressure, velocity, acceleration,
force, torque, temperature, Photosensitive
transducers.

Data Recording Instruments 4 Hrs.

Chart recorders, magnetic recorders, graphic
plotters, data loggers.

Noise 6 Hrs.

Limits to sensitivity, accuracy & speed in both
analog and digital systems. S/N
enhancement techniques (signal averaging,...
etc).

Computer-based Instrumentation and
Measurement 8 Hrs.

Basic concepts: instrument integration,
instrumentation bus (IEEE-488, GPIB buses).
Software instrumental control, output data
processing methods (least squares fitting

o0




power
electronic

Power Semiconductor Devices 8 Hrs.

Power transistors and UJTs, thyristors, GTO's,
LASCR, triacs, diacs, and MOSFETS,
construction, basic operations and
characteristics, trigger and snubber circuits,
series and parallel operation of SCRs.

Static Power Converters 14 Hrs.

Controlled rectifier circuits, single and
polyphase inverter operation, dual converter,
four quadrant operation, harmonics and power
factor considerations, ideal and practical
operation.

DC Choppers 6 Hrs.

Basic processes, step down and step up
choppers, principles of operation of chopper
commutation.

Inverters 12 Hrs.

Forced commutation inverters, classification
of inverters, single and three phase current and
voltage sources, square and stepped
waveforms, PWM inverters.

AC-AC Converters 6 Hrs.

Single and three phase AC regulators, cyclo
-converters, single to single phase output,
three phase to three phase output.
Industrial Applications 10 Hrs.

General applications, DC motor control,
transportation, thyristor-controlled reactors
and capacitors.

DC Drives 4 Hrs.

Recommended textbooks : C. W. Lander
Power Electronics

McGraw-Hill Pub.
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Active Power / Frequency Control 18 Hrs.

Turbine governor, division of load between

generators, load shedding.

Reactive Power / Voltage Control 12 Hrs.

Automatic voltage regulator, synchronous

condensers, transformer tap-changers, shunt

and series inductors and capacitors.

control & | Economic Dispatch 18 Hrs.

operation | Cost function, constraints, optimum operation,

of power the loss less case, transmission losses,
system automatic generation control.

Practical Applications 12 Hrs.

Generator excitation control, automatic tap-

changing, automatic reclosing, automatic

switching of stand-by sources, application of

computers in the control and monitoring in

distribution system and power

Distribution System Configuration 4 Hrs.
Various distribution system circuit
components, representation and parameters
radial, ring, spike, spindle, and interconnected
systems.
distribution | Electrical Design of Distribution Systems 8
system & Hrs.
Electrical | Voltage level, selecting various system
design components, transformers, cables, overhead
lines, switching and protective gear, voltage
drop & power loss calculations, economical
considerations.
Distribution Inside Large Buildings 6 Hrs.
Single rising mains, individual floor supply,
ring supply, double feed and grouped supply,
vertical and horizontal supply systems, main,
submain, and final distribution boards.
Industrial Power Distribution 6 Hrs.

ov




distribution
system &
Electrical

design

Special features, equipment layout, cable
trenches, cable trays, earthing, emergency
power supply.

Reactive Power Control in Distribution
Systems 4 Hrs.

Individual, grouped, and centralized
compensation, advantages, size and location of
reactive power control equipment.

Electrical Load Management 2 Hrs.
Objectives, devices controlled, various
methods of load control, practical
implementation problems.

Renewable Energy Plants 2 Hrs.

Types of renewable plants, selection the size
and location of embedded renewable plants,
applications.

Recommended Textbooks :

Turan Gonen, Electric Power Distribution
System Engineering, McGraw-Hill 1986..
Gunter G. Seip, Electrical Installation
Handbook, John Wiley, 3rd Ed, 2000..
Robert B. Hickey, P.E., Electrical Engineer’s
Portable Handbook, McGraw-Hill 2001.. T. L.
Short, Electric Power Distribution Handbook,
CRC Press, 2004

William H. Kersting, Distribution System
Modeling and Analysis. CRC. Press, 2002,

Electrical
Machines
& drives

Introduction to unified theory of machines
8Hrs

. Introduction to electrical drives. 8Hrs
Electrical drive(Be able to understand the
principle of electrical drives,

be able to understand the dynamics of
electrical drive systems,

be able to select suitable converters and their
controls

for drive applications ) 4hrs

oA




Design AET systems for applications in
distributed generation,

grid connected system, rural electrification and
electric/hybrid

vehicles. 3hrs

Three phase induction motor drive 6Hrs
Synchronous motor drives. 3Hrs

Traction drives. 5Hrs

DC Drives, machine control, power electronics
4Hrs

Electrical | AC Drives, machine control, power electronics

Machines | 4Hrs

& drives Introduction to special machines 2hrs
Single —phase induction motor. 3hrs
AC commentator motors. 4Hrs
Linear electric machine. 4Hrs
Stepper motor. 4Hrs
Apply basic knowledge of energy to describe
renewable
and alternative energy. 4Hrs
Analyses the characteristics of energy storage
devices. 4Hrs
Text Books
1-Electric Machinery 6-ed Fitzgerald
2-Electric Machinery Fundamentals 4- ed
Chapman
3- Electrical Technology 23 —ed B.L. Therage
Productivity 4 Hrs.
Production and Productivity, productivity
measurements, factors influencing

Industrial | productivity, value added.

management | Forecasting Analysis 4 Hrs.

Forecasting by least square, regression method,
moving average method.

Linear Programming 12 Hrs.

Linear programming conditions, mathematical
formulation for linear programming, graphical

o9




Industrial
management

method, algebraic method, simplex method,
assignment method.

Replacement Theory 6 Hrs.

Replacement of items that deteriorate with
time, replacement of items of items that fall
completely and suddenly, replacement and
maintenance.

Decisions 4 Hrs.

Decisions under certainty, decisions under risk,
decisions under uncertainty, decisions under
conflict.

Application of Networks in Industrial Projects
12 Hrs.

The principles of the network, critical path
method ( CPM ), program evaluation and
review technique.

Project Evaluation 6 Hrs.

Stages of evaluation, evaluation under
commercial profit, evaluation under social
profit, technical evaluation.

Quality Control 8 Hrs.

Quality control and International Standards
Organization ( 1SO)

Inventory Control 4 Hrs

power system
analysis

Power System Modeling 10HTrs.

Modeling of generators, transformers, lines,
cables, and loads. The per-unit system.

Fault Current Calculations 30 Hrs.

Types of fault, calculation of three-phase
balanced fault currents, sequence networks and
unsymmetrical fault calculation, fault current
limiting.

Load Flow Studies 20 Hrs.

Load flow in radial and simple loop networks,
various methods of solution, the Gauss- Seidel
and Newton-Raphson methods.

Power System Stability 20 Hrs.

T




power system

Concepts, steady-state, transient and dynamic
stability, equal-area criterion.

Recommended Textbooks :

1. B.M.Weedy

analysis Electrical Power Systems
John Wiley Pub.
2. Hadi Saadat
Power System Analysis
John Wiley Pub
Basic Principles & Relay Types 18 Hrs.
Definitions and terminology, basic requirements,
protection zones, primary and back-up protection.
Basic types of relays, moving coil relays,
induction relays, thermal, static, and computer
relaying.
Over current Protection 12 Hrs.
Constant time relays, inverse time-lag relays,
time-current grading and coordination.
Directional over current relays, examples of time
and current grading.

Power

system prote

Distance Protection 16 Hrs.

Principles, characteristics & performance,
protection zone, relay setting, reactance and mho
relays.

Differential Protection 18 Hrs.

Operating principles, current setting, use of bias,
applications.

Protective Schemes 20 Hrs.

Transformer protection, generator and generator-
transformer protection, busbar protection,
protection TL, feeders and induction motors.
Recommended Textbooks :

1) Power System Protection 2) J.L.Blackburn
Edited by the British Elec.Council Protective
Relaying

Parts 1,2 & 3 ( Principles & Applic.)

Peter Peregrinus Ltd. Pub. Marcel Dekker Inc.
Pub.
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Drawing
EE 104 | Computer 4 Any modern references for
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Mechanical Engineering
Engineering
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EE 201 Digital 4 Digital principles and
Electronics applications by Rojer tokheem
Engineering

EE 202 | Mathematics 6 Calculus by Thomas

]
EE 203 | Computer 4 C language by James
Programming M.ortega

EE 204 | Electronics | 6 Electronic circuits & devices

part 1 by Boylested.

EE 205 Electrical 4 ELETRIC CIRCUITS BY

Circuits JALEDMINSTER

EE 206 | Electrical Pow | 4 Electrical Technology by B.L

er & Machines Theraja.

EE 207 | Electromagnet | 4 Engineering

ic Fields Electromagnetics, Sixth
Edition
William H. Hayt, Jr. . John A.
Buck
EE 2:-8 | Laboratories 4
el ol | s o |
Code Subject Units dagiall Sl
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Network Tanenbaum, A. S.
EE 302 Elective 6
Subject
(Digital Image
Processing)

EE 303 | Electronic Il 6 R.boylesta “electronic

devices and cicuits theory”

EE 304 | Communication | 4 Modern digital and analoge
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¢




EE 305 Computer 4 Microprocessor
Architecture architecture,programming
and and applications with
Microprocessor 8085/8080A by Ramesh
Gaonkar
EE 306 | Antenna & 4 | ANTENNA THEORY AND
Propagation DESIGN BY STUTZM
EE 307 Industrial 2
Management
EE 308 | Laboratories 4
EE 309 | Engineering 6 Advanced Mathematics by
analysis Wiley.
dtad | gl | el o |
Code Subject | Units Lagial) )
(40)
EE 401 | Engineering 4
Project
EE 402 Power 6 Power Electronics - Circuits,
Electronics Devices and Applications by
M. H. Rashid,
EE 403 | Communicati | 6 Anologe & Digital
on Il communications by
HWEI, HSU.
EE 404 | Digital System | 4 DIGITAL DESIGN BY
Design MORISANO M
EE 405 | Microelectroni | 4 Microelectronic engineering by
CS BOHEREZ
EE 406 Microwave 4 Microwave engineering by
R.GOWRI
EE 40VY Control 4 Modern control system by
Engineering “OGATA”
EE 410 | Laboratories 4
EE 411 | Engineering & | 6 Fundamentals of digital signal
Numerical procssing”’Ludeman,jhon Wiley
Analysis & sons,1987.
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Subject Details

Analytical geometry.
Circles — parabola — ellipse — hyperbola.
Translation of axes equations.
The hyperbolic functions.
Derivative and integral formulas.
Inverse hyperbolic functions.
The hanging cable.
Partial derivatives.
Functions of two or more variables.
Geometrical meaning of partial derivatives.
Mathematics | Higher order partial derivatives.

] Total differentials.
Relative minima and maxima of functions of two
variables.
Lagrange multipliers.
Multiple integrals.
Methods of integration.
Summation in two directions , areas.
The polar coordinates system.
Area with polar coordinates.
Volume of solid of integration.
Moments and center of mass.
Vectors.
In surface and in space.
Equations of lines.
Equations of planes (Argued Diagram).
(cis®) properties.
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Mathematics
1

Complex numbers.

Basic definitions.

The geometric representations of the complex
numbers.

Basic operations with complex numbers.
Differential equations.

Introduction.

Solutions.

First-order equations with variables separable.
First-order linear equations.

First-order equations with exact differentials.
Special types of second-order equations.
Linear equations with constant coefficients.
Homogeneous linear second-order differential
equations with constant coefficients.

Non- homogeneous linear second-order
differential equations with constant coefficients.
Higher-order linear differential equations with
constant coefficients.

Sequence and series.

Introduction and definitions.

Tests for convergence of a series of constants.
Taylor’s theorem with remainder.

Application to max-min theory for functions of
two independent variables or more.
Alternating series: conditional convergence.
Maclaurin series.

Strength of
materials

Simple Stress

Average Normal Stress
Average Shear Stress
Allowable Stress

Design of simple connections
Simple Strain

Strain

Stress — Strain Diagram
Hook's Law

Shear Deformation
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Strength of
materials

Poisson's Ratio

Statically Indeterminate Members
Thermal Stress

Torsion

Torsion Formula

Angle of Twist

Power Transmission

Shear and Moment Diagrams
Equilibrium and Section Method
Graphical Method

Stresses in Beams

Flexural Formula

Unsymmetric Bending

Shear Formula

Shear Flow in Built —up Members
Shear Center

Design of Beams and Shafts
Prismatic beam design

Shaft Design

Composite Beams

Different Materials Beams
Reinforced Concrete Beams
Stress Transformation

Plane — Stress Transformation
General Equations of Plane — Stress
Transformation

Mohr's Circle

Deflection

Elastic Curve

Slope and Displacement by integration
Discontinuity Functions

Moment — Area Method
Superposition Method

Columns

Critical Load

Columns having Various Types of Supports
Secant Formula

Computer applications.
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Strength of
materials/La
boratory

Introduction

Experimentl :

Tension test of metals ,automated testing
Experiment?2 :

Torsion test of metallic materials.
Experiment3 :

Stress ,strain and deflection of steel beams in
pure bending

Experiment4 :

Strain measurements aluminum beams
Experiment5 :

Compression test of steel columns

Surveying
Engineering

Introduction : Types of surveying , elementary
surveying , the use of surveying, units of
measurements Drawing, scale

Errors in surveying : types of errors,precision,
accuracy,

Measurements of horizontal distances:
Equipment used , direct and indirect
measurement of H. distances ,detail survey,
difficulties against measurement ,EDMS
Leveling :

Basic definitions ,leveling instruments ,types of
leveling ,reduced level calculations , closing
error , degree of accuracy ,corrections ,curvature
and refractions errors, test and adjustment of
levels , Reciprocal leveling.

Angles and directions:

Directions, the instruments used (theodolites
Y)method of angle measurement, direction
calculations.

Traversing:

Types oftraverse , coordinates counting , traverse
adjustment .

Measurements of area :

Methods of measurement

Tachometric survey:
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Surveying
Engineering

Types of tachometric survey ,detail survey,
traversing and leveling by stadia method .
Contour lines :

Method of drawing con . lines

Volumes:

Volume from cross- section ,volume from
rectangular grids .

Horizontal and vertical curves :

Calculation of simple horizontal curve ,method
of simple H. curve location ,compound H. curve,
vertical curve, v. curve calculation.

Total station , the categories of total station
instruments and their features , the common
application of total stations.

The principle of GPS and its use in land
surveying ,GPS components and basic facts ,GPS
applications.

Remote sensing introduction ,types , features and
applications.

Surveying
Eng.
Laboratory

Equipments used in distance measurements.
Tape survey , detail survey , drawing of maps.
Type of leveling instruments.

Leveling between two points , by leveling
instrument.

Closed leveling , closing error estimation.
Profile, using leveling instrument.

Cross sections by leveling instrument.
Contour lines , grid method.

Two peg test for level Inst.

Area by plan meter.

Compass.

The theodolites.

The use of theodolite in traversing.

EDMS.

Tachometer.

Modern S. Instruments, The total station and it’s
applications.
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Surveying
Eng.
Laboratory

The Global Position System (GPS) and it’s
applications.

Introduction to remote sensing, and it's Eng.
application.

Building
construction

Types of building and construction stage.
Earthworks : excavation , earth filling.
Footing and foundation : types of foundations
,relative between soil and foundations.
Piles : types of piles, piles test.

Brick works : types of brick , engineering
properties of brick , types of bond.
Masonry works : types of masonry works,
engineering properties of masonry.

Forms and scaffoldings.

Column,

Floors and roofs.

Beam and girders.

Concrete works.

Arches , lintels and sills.

Damp proofing.

Means of moving between levels.

Doors and windows.

Fire places and chimneys.

Joints in buildings.

Freedoms

Definition of democracy

properties of democracy

The administrative corruption and financial
Basis of democracy .

Disciplines and securities of freedoms.

The political securities of the public freedoms.
Types of freedoms in Islam .

The nature of freedoms in Islam.

The nature of freedoms.

The personal freedom .

The freedom of transferring ,security and
residence .

The eighteenth article of the international
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Freedoms

covenant

The principles of the personal freedom in Islam .
Freedom of non-Muslim .

The right of personal protection .

The freedom of doctrine and worship

The freedom of opposition and forming parties
The freedom of religion with one word in the
political regimes

The freedom of the political participations
The political and social freedom

The freedom of education ,teaching and learning
The first and The thirteenth articles of the
international covenant

The freedom of social and healthy care

The right of getting job and employment

The democratic ideology in Europe

Forms of democracy

The semi-direct democracy

The principle of the majority rule

Achieving the majority discipline by different
ways

The general polling

Heat transfer

and
thermodynamics

Introduction to heat transfer science and general
definition.

Introduction to types of heat transfer .
-Conduction heat transfer

-factors affecting on conduction heat transfer
-thermal conductivity

-surface contact.

Convection heat transfer

Radiation heat transfer.

Steady —state conduction — one dimension
Thermal insulation and its types

Conduction through a composite walls
Radial system- cylinders

Thermodynamics

-Scope of thermodynamic.
-Fundamental quantities.
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Thermodynamics

-Secondary quantities.

Joule's experimental.

-Internal energy.

Formation the first law of thermodynamic.
-Closed system.

-Thermodynamic state and state function.
-Enthalpy.

Steady state flow process.

The ideal gas:

-The equation of state.

-Constant volume process.

-Constant pressure process.

-Constant temperature process.

-The adiabatic process.

-Poly tropic process.

Theoretical

Fluid properties.

Fluid pressure and 1% measurement.
Hydraulic force on submerged bodies

- hydrostatic forces on plane surface.

- hydrostatic forces on curved surfaces.
Linear accelerated fluid

Angular accelerated fluid.

Classification of fluid flow.

Continuity equation (mass
conservation)./application

Bernoulli equation (energy conservation).
/application

Momentum equation(momentum conservation).
/application

Real fluid flow in pipes.

Pipes connection — in series.

Pipes connection —in parallel.

Branches .

Pipe net works.

Measurement of fluid flow

Open channel flow /introduction.

Force actions on submerged bodies within flow

AN




Theoretical

region.
Similitude.

Fluid
mechanics\L
aboratory

Hydrostatic force on a submerge surface
Bernoulli’s theorem.

Flow through an orifrce .

Characteristics of flow over a notch
Forced vortex

Application of a venture

Impact of a jet.

Friction loss in pipes

Reynolds’s number

Hydraulic jump in horizontal and rectangular
channel

The discharge beneath a sluice gate
Application of an orifice plate in the
measurement of flow rate

Current meter

Par shall flume

Concrete
technology

Portland cement/historical note , Manufacture of
Portland cement & chemical composition of
Portland cement .

Hydration of cement.

Volume of product of hydration.

Tests on physical properties of cement.

Types of Portland cement, ordinary Portland
cement, special type of Portland cement, rapid-
hardening Portland cement, low heat Portland
cement, sulfate-resisting cement, white cement,
natural cement, expanding cement, aluminous
cement .

Aggregate, general classification of agg.
,properties of agg.

Bulking of sand, deleterious substances in
aggregate .

Soundness of aggregate, alkali-agg. Reaction.
Sieve analysis: grading curves; fineness modulus
grading requirements, practical grading, grading
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of fine& coarse agg.

Fresh concrete; consistence of concrete.
Workability; measurements of workability,
factors affecting workability.
Segregation-bleeding-mixing of concrete.
Compaction of concrete, concerting in hot
weather.

Concrete | Strength of conc. &types.
technology | Factors effecting on strength of conc. , factors
affect on testing of hardened of conc.
Curing of concrete and types of curing.
Modulus of elasticity of passion ratio.
Volumetric change ,creep ,shrinkage.
Mixing design, American method of mix design
&B.S method.
Non-destrictivetest ,pulse velocity.
Discussion of report in the tech. of concrete.
Cement:
1-standard consistence test.
2-initial and final setting time test.
3-soundness test.
4-fineness test.
A-air permeability method.
B-Blaine method.
5-compression strength of cement mortar test.
Concrete | Aggregate:
technology\L | 1-sampling of aggregate.
aboratory | 2-sieve analysis of aggregate.

3-flakiness and elongation index of aggregate
test.

4-specific gravity (relative density )and
absorption of aggregate test.

5-bulk density and spaces of aggregate test.
6-moisture content of aggregate test.
7-impact value of aggregate test.

8-curching value of aggregate test.

9-organic impurities.
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10-test of clay vabio and other fine materials in
aggregate.
Concrete:
1-mixing and making optimum fresh concrete in
lap.
2-flow.
3-kelly ball penetration test.
Concrete | 4-slump test.
technology\L | 5-compacting factors test.
aboratory | 6-remoulding test.
7-vebe test.
8-density of fresh concrete test.
9-compressive strength of concrete test.
10-flexial strength of concrete test.
11-density fresh concrete test.
12-test the compressive strength that equals the
cubic compressive strength by using parts of

Introduction : (Fortran 77 Compatibility -
Development of Fortran 90 - The Fortran 90
Language Standard).

Fortran Concepts and Terms : (Program
Organization - Data Environment - Program
Execution -Ordering Requirements).

Language Elements : (The Processor Characters
Set - Source Form - Rules for Fixed/Free Source
Computer | Form).

programs | Data Types :Building the Data Environment for a
Problems Solution - Intrinsic Data Types -
Derived Types - Structure Constructors).

Using Data: (Constants and Variables - Structure
Components — Array - Pointers and AL locatable
Arrays).

Expressions and Assignment - Introduction to
Fortran 90 Expressions - Formation of
Expressions -Interpretation of Expressions-
Evaluation of Expressions).

Controlling Execution : (The Execution

Q)




Computer
programs

Sequence- Blocks and Executable Constructs- IF
Construct and IF Statement-The DO Construct).
Input and Output Processing: (Records, Files,
Access Methods, and Units - Data Transfer
Statements-Error and Other Conditions in Input
/Output Statements - The OPEN Statement - The
CLOSE Statement -File Positioning Statements).
Input and Output Editing : (Explicit Formatting-
Format Specifications- Character String Edit
Descriptor Form- Formatted Data Transfer-File
Positioning by Format Control-Numeric

Editing- Logical Editing-Character Editing- List-
Directed Formatting).

Functions : (Inquiry and Numeric Manipulation
Functions - Transfer and Conversion Functions -
Computation Function -Array Functions-
Intrinsic Subroutines).

Computer
programs\La
boratory

Introduction.

Application of Fortran Concepts and Terms.
Application of Language Elements.
Application of Data Types.

Application of Using Data.

Application of Expressions and Assignment.
Application of Controlling Execution.
Application of Input and Output Processing.
Application of Input and Output Editing.
Application of Functions
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Subject

Details

Foundation
engineering

Introduction:

Foundation Definition, Importance And
Purpose.

Foundation Classification.

Foundation Requirements.

Parameters And Factors Used In The Design Of
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Foundation
engineering

Foundations.

Site Investigation:

Definition, Purpose. Subsurface Exploration
Program.

Soil Boring Methods:(Trial Pit Method, Rotary
Drilling, Wash Boring, Percussion Drilling,
Continuous Flight Auger)

Soil Sampling:

Disturb Samples And Undisturb Samples
Exploration Methods:

(Split Spoon Method, Shelby Tubes Method,
Piston Sampler.

Degree Of Sample Disturbance.

Field Tests:

(Field Density Tests, Standard Penetration Test,
Vane Shear Test, Permeability Test, Plate
Loading Test).

Soil Investigation

Bearing Capacity :

Footing On C-@ Sail.

Derivation Of The Bearing Capacity Equation.
(Terzaghi’s, Meyerhof’s, Hansen’s, Vesic’s
Bearing Capacity Equations).

Footings On Clayey Soil.

Footing On Sandy Soil.

Footing On Non Homogeneous And Layered
Soil.

Effect Of Water Table On Bearing Capacity
Of Soil

Foundation settlement:

Stresses in soil due to footing pressure
Immediate settlement calculation(homogeneous
and layered soil).

Immediate settlement for footing with eccentric
load.

Consolidation settlement

Secondary consolidation settlement
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Foundation
engineering

Structural design of footing:

Design of spread footings:

Design of combined footings.

Design of mat footings

Lateral earth pressure and derivations for the
active and passive earth pressure case (Rankin
theory):

Lateral earth pressure for cohesive soil.
Lateral earth pressure for cohesion less soil.
Lateral earth pressure for layered soil.

Sheet pile design.

Retaining wall design

Braced and unbraced excavations (theoretical
and graphical methods).

Slope stability:

@=0 method.

Frictional circle method(method of slices).
Graphical method.

Piles in foundation engineering

Types of piles, purpose.

The ultimate bearing capacity of single pile:
Tomlinson method.

Meyerhof method

A method

design of pile group

Computer programs applications on foundation
design

Steel
structures
design

Properties of structural steel members stews
strain relation , Elastic and plastic design
method , Factor of safety.

Tension member , Stress and allowable loads ,
Net area , Design of tension member.
Compression member:

-Introduction to compression member.

-AlISC equation.

-Design of compression members under axial
loads.
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-Effective length.

-Design of columns base plate under normal
loads.

-Beam-Column design.

-Design of column base plate under bending
and normal loads.

Design of beams:

Steel Strength of unstaffed beams , Design of
structures | unstiffened beams.
design Truss design

-loads.
-design of gust plate.
-design of joining and support members.
-design of bolt and well connection.
Design of composite beams.
Design of deep beams.
Design of girders.
Plastic analysis and design
Principle of plastic analysis , types of failure ,
design of beams according to AISC, plastic
analysis of steel frams.
Design of 2-way slabs using Direct Design
Method: (Definitions,Method limitations, ACI-
Code Provisions, Analysis Procedures, Internal
Strips

Reinforced External Strips, Design Procedures, Special
Cases Of D.D.M, Design of Beams,Slab Shear

con_crete Investigations).
design 11

Design of one-way ribbed slab (Joist Slab):
(Definitions, Analysis, ACI-Code Provisions,
Design).

Design of two-way ribbed slab (Joist Slab):
(Definitions, Analysis, ACI-Code

Provisions, Design).

Yield Line Theory: (Definitions, Plastic hinge
in Beams, Yield Line Patterns for 1-way and 2-
way slabs, Types of Slabs, Isotropically
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Reinforced
concrete
design 11

Reinforced Slabs,Orthotropically Reinforced
Slabs).

Prestress Reinforced Concrete
Beams:(Introduction , Systems for applying
prestress, material used in prestressed
concrete, ACI-Code Allowable
Stresses,Flexural Analysis, Initial Prestress
Force

Loss of prestress, Elastic Shortening and Creep
of concrete, Shrinkage of Concrete, Steel
relaxation, Anchorage Take-Up, ACI-Code
Friction Losses investigation, Flexural
Strength).

Design of Reinforced Concrete 2-way slabs
using Equivalent Frame Method:

(Definitions, Moment Distribution

Method ,Kc, Kt, Distribution Factor
D.F.,Member Stiffness, Equivalent

Columns, Torsional Members).

2-way Slab Thickness: (Definitions, ACI-Code
Provisions, Procedures of Thickness
Determination).

Design of Reinforced Concrete Deck Slab
Bridge: (Definitions, Loading, AASHTO
Standard Trucks, Impact Loading, Analysis of
Slab Deck Bridge, Design of Slab Deck
Bridge).

Design of Reinforced Concrete Water Tanks:
(Definitions, Analysis, Design).

Computer application.

Water
resources
engineering

Introduction

Soil and water relationship.

Soil moisture constants.

Measurement of soil moisture.
Infiltration.

Water requirement and consumptive use.
Water duty and irrigation scheduling.
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Water
resources
engineering

Irrigation efficiencies.

Design of irrigation channel (lined and
unlined).

Method of surface irrigation.

Design of sprinkler systems.

Design of trickle systems.

Drainage : definition and concepts.

Flow of water in saturated soil (Darcy low).
Drainage field investigation and drainage
layout.

Type of drains : open , covered , interceptor
and vertical.

Drain spacing and drain channel design.

Traffic
engineering

Introduction and planning in Traffic engineering.
The road user ( driver,vehicle ,the road).

Volume studies; (traffic composition , traffic
fluctuation).

Measurement of traffic flow, traffic volume
characteristics and method of measuring .

Speed studies; speed Measurements; analysis of
spot speed data.

Delay studies; Delays survey procedure factors
affecting delay.

Capacity and level of service, Capacity and
service volume factors affecting capacity.
Relationships between traffic flow parameters
(flow ,speed ,density).

Capacity analysis basic free way section.
Capacity analysis of weaving section.
Intersection ,types of Intersection.

Principle of Intersection design.

Signalization Intersection , single design.
Traffic signs and marking.

High way safety ; safety and accidents, causes
reporting and measures.

Parking; surveys , types, control , design.
Computer application.
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Computer
Applications

Introduction to Finite Element method
Methods of Modeling Structures

STAAD Editor Method

-Joint Coordinates Commands

-Member Properties Commands

-Materials Properties Commands

-Supports Types Commands

-Loads Commands

-Analysis and Review results

-Design of Concrete According to ACI -318
-Design of Slabs

-Design of Isolated footings

-Design of Steel Structures According to
AISC_ Code

Graphical Interface Method

-Design and Analysis of Steel Frame
-Design and Analysis of concrete structures

Methods of
Construction

Introduction .

Engineering Evaluation.
Rolling Resistance.

Traction of the Machines.
Rolling and Consolidation soil.
Tractors and Machinery like.
scraper and the calculation of productivity.
Drilling Machines.
Foundations Grouting.

Forms of Concrete Structures.
Safety Engineering in Projects.

Estimation
and
specifications

Introduction and Definition.

Amount of Construction Materials.

Types of Estimation.

Account the Quantities of the clauses of
construction work.

Quantities of earthworks( filling ,excavation).
Account of Reinforcing Steel.

Engineering specifications for works.

The preparation of quantities and prices.
Inclusive Applications.
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Sanitary
engineering

General concepts , water consumption.
Population : increase , expectation , factors
affecting expectation.

Fire , demands.

Types of pipes , valves , ... etc

Water distribution system.

Net work analysis using Hardy-cross and
computer soft wares.

Pumps : types and pump power calculations.
Intakes : types and design.

Flocculation and coagulation.

Sedimentation : theory and design of
sedimentation tanks in treatment plant.
Filtration : types of filters.

Design of rapid sand filter and back wash.
Disinfection : materials used and disinfection
efficiency.

Chlorination : breakthrough point , residual
Chlorination , detention time for chlorine
contact.

Estimation of sewage flow , type of treatment
of sewage.

Sewage treatment plant , screens , grit removal.
Design of primary and secondary sedimentation
tanks.

Biological treatment of sewage by

Using activates sludge

Biological treatment of sewage by

Using trickling filters.

Concept of environmental pollution

Organic load and bio-oxygen demand.

River sanitation , oxygen sag curve.

Concept of solid wastes management.

Air pollution : introduction , type of air pollutant
and methods of air pollution control.

Sanitary
engineering
Laboratory

Measurement of total dissolved solids
Measurement of PH
Measurement of Alkalinity
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Sanitary
engineering
Laboratory

Measurement of Acidity

Measurement of Hardness

Measurement of sulfate ion

Measurement of chloride ion
Measurement of chlorine

Measurement of Turbidity (jar test)
Measurement of plate count

Measurement of Dissolved oxygen
Measurement of Bio-oxygen demand
Measurement of chemical-oxygen demand

ot bl | s ol

subject

Details

Engineering
Analysis and
numerical
methods

Matrices and determinants: -Algebra of
matrices.

-Multiplication of matrices.

-The special matrices.

-Definition of determinants , basic properties.
-The ad joint and inverse matrices.
-Solution of linear equations by A™ method.
-Rank of a matrices.

-Gauss elimination.

Vibration of a spring 1-degree of freedom:-
Description of problem:

-Hook's law, Newton 2" law of motion.
-Spring mathematical simulation and modeling.
-Free-undamped oscillation-derivation and
problems.

-Free-damped oscillation-derivation and
problems.

-Forced-damped undamped oscillation-
derivation and problems.

-Resonance theory.

Fourier series:-Introduction-definition of
periodic.

-Eular coefficients-derivations.

-Dirichlet theory.
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Engineering
Analysis and
numerical
methods

-Even and odd functions.

-Half range expansions : sine and cosine
expansions.

-Determination of SSB deflections using the FS.
Partial differential equations:-Definition ,
classification , and formation of PDE.

-2nd order constant coefficient PDE (the elliptic
, hyperbolic parabolic, and euler equations.
-Solution of PDE’s — the fundamental theorem.
-The problem of a vibrating string : 1-D wave
equation.

-The 2-D heat conducting equation — the laplace
equation.

-The 1-D heat flow-the conducting equation.
Numerical method:-Definitions , number theory
, rational and irrational numbers, decimal and
significant figures.

-Errors , absolute and relative errors , types of
error.

Solution of algebraic and transcendental
equations:

-Scan for roots.

-The fixed- point method.

-The Newton-raplson method.

Solution of linear system of equations by
iteration:-The gauss-seidel iteration method.
-The Jacobi-iteration method.

Interpolation of polynomials by FD method:
-The foreword difference , central , and
backward.

-Equally spaced portalpoints , the Newton
foreward , baclward and Everett formulas for
interpolation.

-Arbitrary spaced pivotal point, the Newton
divided and lagrangeformrlas

-Numerical differentiation.

-Settlement predication of beams using the FD
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Engineering
Analysis and
numerical
methods

Numerical integration:-Definitions,the
trapezoidal and Simpson rules.

Numerical solution of 1% order differential
equations:-Definitions

-The euler method.

-The modified euler method
-Runge-kutta.

Numerical solution of PDE using the FD:-
Introduction ,the FD operator.

-Numerical solution of wave equations.
-Numerical solution of Laplace equation.
-Numerical solution of 1-D heat transfer.

Hydrology

Introduction : hydrological cycle , engineering
application.

Precipitation : forms and measurements.

Rain fall data , rain fall frequency , mean rain
fall on basin , intensity , duration relationships.
Evaporation , evapotranspiration and
infiltration.

Surface ran off and stream flow.

River flow measurement.

Hydrograph.

Flood , rational formula, design flood
discharge.

Flood routing , reservoir routing , channel
routing.

Soil
mechanic

Basic characteristic of soils:

Introduction — Nature of soils and soil
composition — Roles of pore phases — The
hydrodynamic analogy — Phase relationships —
mechanical and physical properties of soils —
soil description and soil classification.
Stresses within a soil mass:

Concept of stress for a particulate system —
Geostatic stresses —stresses induced by applied
loads — The Mohr-circle — Stress path and the p-
q diagram — The effective stress concept and
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pore-water-pressure - capillarity theory.
Hydraulic properties of soils:

1-D fluid flow — Darcy theory for permeability
— The piezometer — Calculation of pressure —
Total elevation heads — Effective stress in soil
with fluid flow — Theory of seepage force — 2-D
fluid flow — Flow net for 2-Dflow.

The consolidation theory:

Introduction to consolidation concept — The
odometer test —Compressibility characteristics —
The e-log,¢0, carve and
casagrandepreconsoldation pressure —Teraghi
theory for 1-D consolidation — Degree of
consolidation — Consolidation settlement and

Soil _ secondary compression — coefficient of
mechanic | consolidation by Taylo and Casagrande method
-application
Shear strength of soils
Shear frailer of soil ,mohr coulomb failure law
,shear test /the direct shear , triaxial ,unconfined
compression ,vane shear ,the cd,cu ,and v tests
,pore —water-pressure parameters —applications
Improvement of of soils
Description of problem , field compaction
,compaction tests,effect of compaction on soil
behavior .
Computer application.
Soil mechanics : definitions ,laboratory
procedures and report preparation
Soil Water content determination
mechanic\La | Unit weight of cohesive soil
boratory | Liquid and plastic limits of a soil

Shrinkage limit

Grain size- analysis mechanical method
Grain size analysis — hydrometer method
Specific gravity of soil solids

Unit weight —water content relation
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Soil
mechanic\La
boratory

(compaction)

Determination of In- place soil density
Consolidation test

Unconfined compression testing
Triaxial test

Coefficient of permeability (falling head
method )

Coefficient of permeability (constant head
method)

Direct shear test

Relative density determination

Hydraulic
Structures

Introduction.

Seepage under hydraulic structures.
Creep theory using : blights , lane , khosla
methods.

Up left pressure calculation and factor of safety.
Energy dissipation structures.
Design of regulators.

- Hydraulic design.

-Structural design.

Design of weirs.

- Hydraulic design.

-Structural design.

Box culverts.

- Hydraulic design.

-Structural design.

Siphon.

- Hydraulic design.

-Structural design.

Dams :

Introduction , type of dams.

Design of earth dams.

Design of gravity dams.

Design of spillway.

Structural
analysis

Introduction

Stability and determinacy of structures:
- beams.

- trusses.




Structural
analysis

- frames.

-arch

-composite structure

Determinate structures

- beams.

- trusses.

- frames.

-arch

-composite structure

Elastic deformation for determinate structures
-virtual work.

-castigliano’s theorem.

-conjugate beam.

Approximate analysis of indeterminate
structures.

Analysis of indeterminate structures
-consistent deformation method

-least work method

-slop deflection method

-moment distribution method.

Influence line for determinate structures
Influence line for indeterminate structures
Analysis of determinate and indeterminate
structures using stiffness method.
Introduction to finite element method .
Computerapplications .

Reinforced
concrete
design |

Introduction.

Materials and design requirements.

Analysis and design of rectangular section
beams, T-beams , special sections , one-way
slabs by working stress method for flexural.
Analysis and design of rectangular section
beams, T-beams , special sections , one-way
slabs by ultimate strength design method for
flexural.

Analysis and design for shear reinforcement.
Analysis and design of continuous beam and
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Reinforced
concrete
design |

one-way slabs.

Torsion design.

Analysis and design of two-way slabs by using
method 111 (coefficient method).

Analysis and design of short columns.
Analysis and design of long columns.
Development length of reinforcement and
splices.

Serviceability(deflection control).

Computer applications.

Highway
engineering

Introduction, type and method of transportation,
highway classification, element of highway
geometric design.

Horizontal alignment, super elevation, transition
curves, curve radiance, stopping sight distance,
passing (overtaking) sight distance.

Vertical alignment, distance of vertical curves.
Highway locations surveys and plans, method
and principles of highway locations surveys,
principles ruling highway aliment, map required
for highway aliment.

Sub grade soil and highway material,
embankment material specification, type and
classification for soil evaluation of soil strength
by plate bearing test, California bearing ratio,
compaction (sub grade soil any highway
material).

Soil stabilization, mechanical stabilization, lime
stabilization, cement stabilization, chemical
stabilization.

Introduction to flexible pavement, components
and specification of flexible pavement, factor
effect on flexible pavement, design wheel local,
equivalent single wheel load.

Stress distribution factors in flexible pavement,
stress and deflection compute by way and two
layer system.




Highway
engineering

Design method of flexible pavement, CBR
design method, group index method (G.I), bur
mister design method.

Type and test of bituminous material.
Bituminous mixes and their design, marshal
test.

Introduction to rigid pavement design,
disadvantages and advantages of rigid
pavement, stress elevation in rigid pavement by
waster grade, gold beak and Bradbury rigid
pavement thickness compute.

Stresses due to cyclic changes in temperature.
Type of joints in rigid pavement, reinforcement
and design of rigid pavement joints.

Highway
engineering\
Laboratory

Penetration test for bituminous materials.
Ductility test for bituminous materials.
Softening point for bituminous materials.
Standard test method for flash and five points.
Sag bolt furol viscosity of bituminous materials.
Proctor compaction of sub-grade soil.
California bearing ratio test.

Marshal test.

Construction
management

Construction contracts, Construction
documents,Duties and obligations of
contracting parties(owner,contractor,engineer).
Secondary contractor,types of building
constructions,the law of civil engineering works.
Quiality control in construction work.
Scheduling of construction works:Bar chart
,Network,pert ,line of balance,resource
allocation and leveling.

Programming Project:linear programming
,simplex programming.

Time —cost method in project planning.
Design floppy,Design requirement ,design
hard,California bearing ratio method,the way of
examination achto road.
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Engineering
economy

Economic laws.
Comparison among projects.
Projects evaluation.
Replacement.

Inflation.

Structural
drawing

Introduction.

Reinforced concrete slabs.

-One way slabs.

-Two way slabs.

Simply supported beams.

-Continuous beams.

-Cantilever beams.

Slabs and concrete beams with example.
Column.

-Tied columns.

-Spiral columns.

-Composite columns.

Stairs (with explain for its different types).
Foundations.

-Walls footings.

-Isolated footings.

-Combined footings.

-Raft footings.

-Strip footings.

-Piles.

Detail of small house with complete details.
-Section.

-Elevations.

-Section in doors and windows.
-Structural details.

dita | | A 5|

Subject

Details

Engineering
Mechanics

Basic concepts

- Introduction — Composition and resolution of
forces — Moment of forces — Couples —
Resolution of force into a force and a couple
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Engineering
Mechanics

Resultants of force systems

- Introduction — Resultant of a concurrent,
coplanar force system - Resultant of a non-
concurrent, coplanar force system - Resultant of
a concurrent, non-coplanar force system -
Resultant of a parallel, non-coplanar force
system — Resultant of couples in space -
Resultant of a non-concurrent, non-parallel,
non-coplanar force system .

Equilibrium (1)

Knowledge — Free body diagrams — Equations
of equilibrium — Equilibrium of bodies acted on
by non-concurrent coplanar force system —
analysis of plane frame.

Equilibrium (1)

* Trusses

- Introduction — Analysis of trusses by joint
method - Analysis of trusses by sections method
* Frame

- Equilibrium of bodies acted on by concurrent,
non-coplanar force systems - Equilibrium of
bodies acted on by non-concurrent, nonparallel,
non-coplanar force systems — Analysis of frame
in space.

Friction

- Introduction — Laws of friction — Coefficient
and angle of friction — Problems of friction .
Centroids and center of gravity

- Introduction — The center of gravity of a
particle - The center of gravity of a body —
Centroids - Centroids and center of gravity of
composite area and bodies — Center of pressure
Second moment of area or moment of inertia
(plane area)

Knowledge — polar moment of inertia — The
parallel axis theorem for areas - Second
moment of area by integration - Moment of
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Engineering
Mechanics

inertia of composite area — Radius of gyration
of area — Product of inertia of area — Maximum
and minimum second moment of area .
Kinematics-absolute motion

- Introduction — Rectilinear motion of a particle
— Displacement, velocity, acceleration —
Constant acceleration — Angular motion of a
line — Motion of projectiles .

Engineering
drawing

Introduction about (E.D) ,and use engineering
tools ,types of engineering drawing lines .
Engineering operations ,(drawing scale).
Projection theory B conclusion of 3™projection .
Dimensions.

Isometric.

Sections.

Section in isometric.

Auto-cad drawing.

Principles of
computer
science

Introduction

-Development of Computers
-Computer Components
Microsoft Windows XP

-User Interface

-Turn off Computer

-Control with Windows

-Quick menu of Desk top
-Making and delete Folders
-Menu of right — click of Folders
-Control Panel

-Menu of right — click of Task bar
-Additional

Microsoft Office

-Startand exit

-Define menu

-Tools Bar

-Make and safe file

-view File

-Format texts
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Principles of
computer
science

-Insert Symbols and Numbers
-Insert Pictures

-Make tables

-Page Setup

-Documents Print

Auto cad

-Draw Commands: point- line-circle-arch-
Polygon

Programming by Qbasic
-Numbers Systems

-Languages programming
-Program in Qbasic

-Statement components
-Statements Classification
-Letters , constants, and Variables
-Algorithm and Flowchart
-Mathematical Statements
-Standard Functions

-Input and Output Statem

Statistical
engineering

Definitions and terms : population sample ,
random sample , dependent and independent
variable.

Frequency distributions : raw data , arrays , data
interpretations , frequency distribution tables ,
charts and graphs.

Measurements of central coactions : the mean
mode , median , harmonic mean , relation
between the mean, mode & median.
Measurements of dispersion : the range , mean
deviation , variance , standard deviation ,
coefficient of variation measurements of
skewnesses and kurtosses.

Theory of probability : definitions and terms,
probability laws , permittiations , ven-
diagram,combirations, dependent events,
independent events,

Probability distribution : the random variable ,
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Statistical
engineering

discrete R.V., continuous R.V. , mathematical
expection.

Discrete probability distributions : the binomial
distribution , the poison distribution.
Continuous probability distributions : the
normal distribution , t-distribution , f-
distribution , kia-squerdistribution.

Sampling theory : sampling distribution of the
mean.

Estimation theory : types of estimations , point
or interval estimation , confidence limits in
estimation, confidence interval (or limits) of the
mean, counting sample space.

Electrical
engineering

Definition of current ,\VVoltage Resistance and
Power , and measurements.

Effective of temperature on resistance.

D.C. Circuits.

Kirchoff'slaw , Voltage divider rule and current
divider rule.

Change delta connect and opposite.

Maxwell method to electrical circuits analysis
Nodal analysis method to electrical circuits
analysis

Superposition theorem

Thevenin’stheorem .

Norton’s theorem.

Magnetic force and magnetic circuits.
Electromagnetic ,faraday’slaw ,lenz’s law.
Inductance.

A .C. circuits ,impedance
,capacitors,inductors,resistors,and method of
electrical circuits analysis and theorems.
Generate of electrical power.

Electrical power and transmission it ,0\power
factor.

Single and three phase.

Electric circuits and structure design.
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Electrical
engineering

Practical part

Series and parallel connection.

Connect light of stair.

Design of electrical test circuit.
Connection of high ampere loads.
Connect the load which radiate high
temperature (heater and heaters of water).

Mathematics |

Cartesian coordinates, graphics in the plane,
slope and equations for lines.

Circles and parabolas - Shifting Inequalities -
Absolute value - Graphs and functions - review
of trigonometric function.

Limits and continuity :limits at infinity -
continues function.

Derivatives (slopes,tangent lines and rules of
derivative - Velocity and acceleration - Speed
and other rates of charge - Derivative of
trigonometric function -The chain rule-Implicit
differentiation).

Transcendental functions :(Inverse function and
their derivatives -The logarithmic function -The
relation between the logarithm and the natural
logarithm -The derivative of natural logarithm
function).

Application of derivative : (Related rates of
change -Relative maximum and relative
minimum -Curve sketching with 1% and
2"derivative -graphing rational functions -
Mean value theorem -Initial value problem).
Integrations : (Calculus and area - Definite
integrals -The fundamental theorems of integral
calculus -Indefinite integration with substitution
- Numerical integration).

Integration rules : (Basic integration formulas -
Integration of trigonometric functions -Method
of partial fractions).

Application of definite integrals : (Areas
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Mathematics |

between curves-Volume of solids of revolution
— disks and washers -Cylindrical shells-
Lengths of curves in the plane -Areas of
surfaces of revolution).

Polar coordinates :Graph in polar coordinates .
Vectors and their applications.

Matrix Algebra

Engineering
Geology

Topics , introduction of Geology.

Origin of the Earth ; atmosphere ; hydrosphere ;
lithosphere ;age of the earth ;internal
constitution of the earth .

Chemical composition of minerals ; internal
structure and crystal system of minerals
;occurrences of minerals .

Physical properties of minerals; origin of
minerals .

Igneous rocks ; textures ; structures; fabric
;Magma , lava ; classification ;modes of
occurrence .

Sedimentary rocks ; mechanical and chemical
rocks ; mode of formation ;classification ,
structures of sedimentations rocks.
Metamorphic rock , kind of metamorphism,
structure of metamorphic rock ; agents ;
processes of metamorphism .

Weathering , factors affecting weathering , type
of weathering .

Soil formation ,soil profile , physical properties
of soil , constitution of soil ; classification .
Rock mechanics ,weight ,porosity and sorption ,
stresses of rocks.

Structural geology , elements of structure, strike
and dip , faults , joints , unconformity , over lap.
Folds , type of folds , parts of fold ,causes of
folding , mountain building .

Faults , parts of fault , kinds of faults , the
forces




Engineering
Geology

behind that , classification of faults .

Oceans and seas , wave eorsions and deposition
.shallow and deep water deposits .
Earthquakes , seismic waves , safety factors .
location of epicenter , causes of earthquake ,
record of earthquake .

Volcanoes , type of eruptions, material of
volcanoes .

Road materials ,stability of hill slopes and
cuttings , geology of dam sites and reservoirs ,
bridge sites , tunnel sites ,building stones
Geological maps , method of mapping ,
corealtion .

Ground water , types of ground water ,water
table ,aquifers ,wells ,darcy’s law.

Dissection .

Human
Rights and
Democracy

Introduction about human rights.

The literal and linguistic definition of rights.
The historic development of the human rights
concept.

The appearance of Islam and the basis of human
right.

Europe and human rights.

The concept of human in the material
civilization.

The concept of human in Islam.

The status of human in the modern civilization.
The status of human in Jurisprudence.

The features of human rights in the Islamic
intellectuals.

The main rules that organize human rights.
Admitting of rights under the authority of the
modern state of law.

The intellectual base of the principle of rights
and freedoms in Islam.

Properties and the nature of rights and freedoms
in Islam.
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Human
Rights and
Democracy

The non-organized rights and freedoms in
Islam.

The social rights and freedoms.

The individual rights in the state security as the
right of getting job.

The administrative corruption.

The equality in Islam.

The equality in Law.

The equality in Judiciary and Employment.
The financial corruption

The equality in the public costs and burdens.
The rights of human in Iragi law.

The general rights of individuals especially
those rights related to human morals.

The individuals freedoms related to their
material interest.

The Arab chart for human rights.

The articles from (1-40) of the universal
Declaration.

The articles from (1-40) of the universal
Declaration.

The articles from (1-40) of the universal
Declaration.

Building
material

Classification of engineering material and their
properties.

Mechanical properties of materials (stress,
strain, Hook's law).

Mathematical exercise to calculate the
mechanical properties of material.

Bricks (clay classification, particle size,
chemical composition of clay).

Production of bricks (forming, drying and
firing).

Physical and chemical properties of bricks,
mathematical example for WA porosity and
density calculation.

Other kind of bricks and Thermostone
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Building
material

(limesand bricks, glazed bricks, cement bricks,
refractory bricks).

Mortars (uses, specification, chemical
compositions, cement mortar, cement/CaO
mortar, CaSO, mortar and special mortar).
Gypsum production and uses-lragi and Britsh
specification, gypsum product and additives.
Lime (CaO) (production, firing kiln, lime
slacking, hydraulic and non-hydraulic materials,
gypsum products.

Cement production (history, Portland cement,
chemical composition and physical properties).
Types of Portland and other kind of cement.
Wood (uses and properties).

Ceramic and Porcelain tiles (production,
properties, specification, ISO-specification,
faults and defects).

Cement tiles (production and laboratory test).
Metals (production, iron and steel production).
Cast iron, malleable cast-iron, spherical
graphite iron, plain carbon steel, low carbon
steel.

Glass (raw materials, types of glass, flat glass,
engineering glass).

Concrete blocks (production and test method).
Water and humidity insulation.

Additive, bitumen, modified bitumen, water
proofing membrane).

Thermal and akustic insulation.

Different insulation material used in building
technology.

Example for calculation the thermal resistance
and thermal conductivity for Waals and roofs.
Polymers, molecular structure of Polymers,
Polymers bonds, Polymerization, Poly-
condensation, Addition, Polymers properties.
Thermoplastics, thermosetting plastic, uses of
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Building
material

plastic, influence of temperature, amorphous
plastic, crystal/amorph plastics, forming of
plastic : injection molding and extrusion.
Discussion of student’s reports regarding
building materials.

Building
materials/La
boratory

Information of laboratory and present the
report.

The tension test of steel

Brick test

Test of dimension of brick

Test of absorption of brick

Test of porosity of brick

Test of efflorescence of brick

Test of compressive strength of brick
Test of modulus of rupture of brick
Gypsum test

Test of time of setting Gypsum

Test of ratio of water Gypsum with relationship
of loading

Test of compression in Gypsum

Tile test

Absorption test

Total absorptioaltilles

Test modulus of rupture tiles

Test of compression

Test of shape

Test of blance of face

Test change of colure

Timber testing

Mositure content

Compression parallel to grain
Tension parallelto grain

Tension perpendicular to grian

Static bending

Engineering
Workshops

The industrial safety
Tools of instrument (such as vernier caliper)
Micrometer as tool of measurement .
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Engineering
Workshops

The general idea about abrasion and its type.
The tools and materials that used in abrasion.
General idea about some materials that can be
used.

In making files and their kinds.

Milling.

General concept and explaining the use of lathe.
The ways of operating lathe.

Turning tools and minerals used in making
them .

Drilling and gearing.

The angles of tools that used in turnings.
Maintenance of lathe.

General idea about carpentry.

Tools of measuring used in carpentry.

Types of wood used in carpentry.

Machines used in capentry.

The operation of wood liquidation by using
scrubbers

Felling and drilling trees by using manual or
electric saw or drillers

The concept of welding and the general ways of
this operation

Electric arc-welding

Bracing welding

Oxy-acetylene welding

Spot welding and pressure welding.

Zimeet welding and the modern ways welding

English
Language

Introduction :

Part of Speech.

Reading of Numerals And Simple Equations.
Exercises.

Reading Passages :

Properties of engineering materials.
Exercises.

Soils.

Exercises.
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Tensile strength and hardness.
Exercises.
Concrete.
Exercises.
Dams.
Exercises.
_ Bridges.
English | Exercises.
Language | Grammar Points :
The Present Tense.
The present continuous Tense.
The present perfect.
The future Tense.
Passive voice.
Some prefixes used in scientific English.
The Position Of Adjectives.
The Position Of Adverbs.
The relative pronouns (which) and (that).
Joining sentences with conjunctions.
Notes on writing a laboratory reports.
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3 Construction 2 3 Finite Element |2
Projects Method
Management
3 Projects Finance and | 3 3 Advance Soil |3
Economic Mechanics
3 Evaluation and 4 3 Advance 4
Rehabilitation of Foundation
Structure
1 English 5 1 English 5
comibl] (il g Jud
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2 Infrastructure 1 2 Infrastructure |1
Projects Planning Projects Planning
3 Seepage and Erath | 2 3 Structural 2
Dam Dynamics
Analysis
2 Site Investigations | 3 2 Structural Plastic | 3
Analysis
3 Open Channel Flow | 4 3 Advanced 4
Concrete
Technology
3 Erosion and 5 3 Advance 5
Sedimentation Reinforced
Concrete Design
1 Scientific Research | 6 1 Scientific 6
Methodology Research
Methodology
kel 313 dia bl 5 4 5l dia
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2 Infrastructure 1 2 Infrastructure |
Projects Planning Projects Planning
3 Risk Management | 2 3 Seepageand |2
Erath Dam
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Building Information | 3 2 Site
Modeling Investigations
Sustainable 4 3 Soil Dynamics
Construction
Advance Cost 5 3 Soil
Analysis Improvement
Scientific Research | 6 1 Scientific
Methodology Research
Methodology

YYY




o bl | |
oS|Gt | ot
omaid| it i Gt -]
ALy Sl slail) IS aal gaal oo S0l L)
D) S aal Jalse 32c e Algn Y eliall aill adiag Cua
e deatial) Zeliall aplial) 3lals Sladly maa (e S gl
ALl a8y A aigl) AS 6 AKlSaal) Auaigl) o ;i) i luY) 10e
Slisay Wla daeliall Al il agdll o il wvia Dl
o o) Byl s g Al A Al digl) and Luuls
AUy Gl Y sgany Ui Jiy sy (oY + 0 A)alad) 8 2L
g ol G - i
ol iy |
ddigl 4 iala) salegd midl Lle Glu)y xid ) andl) maday @)
Galall gl DA LK)
bl (e cpfiald) Gl ety Afan cihide oL e andl) Jany LY
sl )l e Gfalll (el
Gl alaiind Pl e el siaadly &Y ) andll ek LY
Pl gl Gapyxil) Jiligy (bt alall Gupail) gl

Aaal) 5y shiall Aiilasheall Jilusgy ccubudal)

YY¢



ol | |
Jialiy ASHGal Aunigl) e ould meie (T Y il Cangy.)
o ALl il dalall Lol Cualie Jadd BUS (Sl (i

Alaad) Jeall (3 g

0% sladyg g lad) e 5l agal Cadige maAd ) andl) madan ¥
Cpaad ASlse o adll (ajan Gl ¢ clilSaall Guaigal  Jball eiall (e
Al ISy allell g€l ki) ae casleil] 4algie

PRI P PURETD

o8 ada ol

Subject Details

Functions And Limits, Continuity,
Logarithmic And Trigonometric Functions,
Conic Sections. Differentiations And Its
Mathematics | | Applications, Integration And Its
Applications, Methods Of Integration,
Matrices And Determinants, Introduction To
Vectors, Complex Numbers.

Statics: Introduction And Fundamental
Concepts, Force Vectors Analysis,
Equilibrium Of Particles, Force Systems
Engineering | Resultant, Moments And Couples,
Mechanics | | Equilibrium Of Rigid Bodies, Analysis

Of Trusses And Structures, Friction, Center
Of Gravity And Centroids, Moment Of
Inertia.

Engineering | Engineering Drawing: Introduction,
Drawing Engineering Instruments ( Their Types And

\Yo



Engineering
Drawing

Uses ), Lines And Their Types, Geometrical
Operations, Writing Of Letters And Numbers,
Reading Of Dimensions, Views ( Types And
Theories Of Projection ), Intersection And Its
Theories, Dimensions And Notes, Isometric
And Inclined Views, Concluding The Missed
View, Engineering Drawing By Computer.

Principles of
production
Engineering

Production Of Metals, Raws Of Iron,
Production Of Raw And Cast Iron,
Production Of Ingots, Production Of Non-
Ferrous Metals ( Aluminum , Copper , Lead ),
Physical Properties Of Metals, Mechanical
Properties Of Metals, Mechanism Of Metals
Solidification, Defects Of Ingots, The
Measurement And Marking-Out, Hand Tools,
Metals Machining, Casting, Hot And Cold
Working, Plastics, Glass And Ceramics,
Metals Joining, Industrial Safety, Practical
Training Hours In The Mechanical Workshop
And Measuring Instruments Laboratory (
Turning, Forging, Fitting, Carpentry,
Measuring Instruments.(

Electrical
Engineering |

Basic Definitions And Concepts, Electricity
Laws, D.C. Circuits, Resistances Connection,
Ohm’s Law, Kirchhoff ’S Laws, Electrical
Circuits Analysis Methods, Networks Theory,
Superposition Theorem, Norton ’S Theorem,
Thevinen ’S Theorem, A.C. Circuits Analysis
Methods, Frequency Domain, Time Domain,
Laboratory Experiments In The Above
Subjects.

Programming
/1

Definitions of Computer and its Various
Units and Terminals, Windows Operation
System, Introduction to Programming by
Fortran Language, Algorithms And Flow
Charts, Methods Of Data Input And Output,
Results Output, Arithmetic Sentences,

YY1




Programming
/1

Symbols of Arithmetic Operations, Rules Of
Algebraic Expressions Writing And Priority
Rules, Mathematical Library Functions,
Control Statements, DO Loops In Their
Various Forms, 1-D And 2-D Arrays, Results
Output In Tables Form, User Functions
(Single Row Sub- Functions), Computer
Applications In The Above Subjects.

Descriptive
Geometry

Descriptive Geometry: Point Representation,
Straight Line Representation, Couple Of
Straight Lines Representation, Finding The
True Length Of The Straight Line , Plane
Representation, Plane Rotation, Auxiliary
Planes, Cases Of Parallelism And Intersection
And Orthogonality, Sections Of Geometrical
Shapes, Deployment, Intersection Of
Geometrical Shapes And Their Deployment.

Engineering
of Metallurgy

Introduction To Metallic And Non-Metallic
Materials, Crystal And Micro-Structure Of
Metals And Alloys, Crystallization And
Solidification Process And Cooling Curves,
Thermal Equilibrium Diagrams, Thermal
Equilibrium Diagrams Of Iron And Carbon,
Relation Between Micro-Structure And
Mechanical Properties, Basic Heat
Treatments For Iron And Alloys, Light
Metals, Copper And Zinc And Their Alloys,
Hardening.

Human Rights

According To the Central Curriculum of the
College.

English According To the Central Curriculum of the
language College.
Mechanical | Various laboratory experiments in the
Engineering | (Metallurgy and measurements.

Laboratories |
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Subject

Details

Mathematics / 11

Review of Integral Methods, Partial
Differentiation, Planes, Double Integral,
Complex Functions, Polar Coordinates,
Vectors, Directional Differentiation, Line
and Surface Integrals, Cramer’s Theory,
Divergence Theory of Gauss, Infinite
Series and Sequences, Ordinary
Differential Equations.

Fluid Mechanics

Introduction To Fluids Science, General
Concepts And Definitions, Fluid Static's,
Pressure Distribution, Hydrostatic Forces
On Submerged Surfaces And Bodies,
Stability Of Submerged And Floating
Bodies, Accelerated Fluids, Fluid Flow
Concepts ( Continuity, Energy And
Momentum Equations And Their
Applications ), Dimensional Analysis And
Similitude, Viscous Fluid Flow ( Laminar
Flow Between Two Plates And Through
Circular Tubes, Boundary Layer, Pipe
Flow And Frictional Losses And Moody
Diagram, Minor Losses ), Flow
Measurements, Networks of Pipes And
Pumps.

Thermodynamics

Introduction, Definitions, Heat, Work,
Power, Internal Energy, Enthalpy, Zeroth
Law Of Thermodynamic, Temperature
And Its Measurements, 1st Law Of
Thermodynamic, Boyle ’s Laws«

Charles ’s Law, Perfect Gas Law, Closed
Systems Processes, Open Systems
Processes, Energy Equation For Steady
Flow And Its Applications, Reversible And
Irreversible Processes, Heat Engine And

YYA




Thermodynamics

Reversible Heat Engine, 2nd Law Of
Thermodynamic, Carnot Cycle And
Reversed Carnot Cycle, Entropy, Clausius
Inequality, Gases Mixtures, Cycles.

Engineering
Mechanics 1l

Introduction To Dynamics, Absolute
Motion, Relative Motion, Kinematics Of
Particles, Kinetics Of Particles, Kinematics
Of Rigid Bodies, Kinetics Of Rigid
Bodies, Newton ,S 2nd Law, Work And
Energy, Impulse And Momentum.

Strength of
Materials

General Review, Loading Stresses For
Unsymmetrical Beams, Shear Stresses In
Beams, Compound Beams, Deflection And
Bending In Beams, Double Integral
Method, Area-Moment Method, Statically
Indeterminate Beams, Three Moments
Equation, Compound Stresses,
Eccentrically Loaded Parts, Mohr’s Circle
For Stresses And Its Applications, Mohr’s
Circle For Strains, Struts, Euler Equation
For Long Struts, Failure Theories.

Mechanical
Drawing

General Review, Auxiliary Views, Bolts
And Nuts, Welding And Its Use In
Assembly, Springs, Keys And Their
Types, Gears, Cams, Mechanical
Assembly, Mechanical Dis-Assembly,
Tolerances And Fits.

CAD and
Programming Il

Advanced FORTRAN language, file
operations (open, read data write data),
control structures, Modules, Array
arguments, Mathematical Library
Functions:

Operation And use of CAD Software,
Introduction to Parasolid technology and
software, Adoption of parasolid software
such as Solidworks, Sketches, Features,
Assembly, Drawing. Applications to

AR




CAD and various mechanical machine elements and
Programming Il | assemblies.
Mechanical Various Laboratory Experiments In The
Engineering (Fluids, Thermodynamics, Strength Of
Laboratories / Il | Material,) Laboratories
el el | s o |
Subject Details
Engineering Analysis: The Special Functions,
Laplace Transformation, Convolution And
Inverse Convolution Theorem, Applications In
Ordinary Differential Equations, Fourier
Engineering | Series, Complex Fourier Series, Partial
and Numerical | Differential Equations.
Analysis Numerical Analysis: Numerical Methods,
Finite Differences, Numerical Differentiation
And Integration, Numerical Solution Of Partial
Differential Equations, Numerical Double
Integration, Trapezoidal Method, Simpson
Method, Applications on Computer In The
Subjects Of Numerical Analysis
Introduction And General Principles, Similarity
Turbo- Laws, Centrifugal Pumps, Impulse Turbines,
Machinery | Reaction Turbines, Axial Flow Compressors,

Centrifugal Compressors, Gas Turbines.

Gas Dynamics

Gas Dynamics: General Principles Of
Compressible Fluid Flow, One-Dimensional
Isentropic Varying Area Flow, Normal And
Obligue Shocks, Nozzles, Diffusers, Jet
Propulsion, Constant Area Flow (Fanno Line And
Rayleigh Line Flows ).

Mechanical
Design

Mechanical design fundamentals. Simple and
Compound Stresses. Curved beams. Thick
cylinders. Contact stress. Buckling and stability.
Failure Theories and Their Applications, Fatigue
Stresses and analysis

Heat Transfer

General Concepts And Definitions, Modes Of

YV




Heat Transfer

Heat Transfer, Conduction Heat Transfer,
Extended Surfaces ( Fins ), Two-Dimensional
Problems, Unsteady Conduction Heat Transfer«
Heisler Charts, Forced Convection Heat
Transfer, Thermal Boundary Layer, Heat
Transfer In Pipes For Laminar And Turbulent
Flow, Natural Convection Heat Transfer, Heat
Exchangers, Radiation Heat Transfer: General
Principles, Configuration ( Shape ) Factor,
Radiation Applications.

Internal
combustion
engines

Mechanics Of Machines: Gears, Gear Trains,

Gyroscopic Moment, Governor, Balancing Of
Rotating Masses, Balancing Of Reciprocating
Masses.

Theory of
machines

Casting Processes, Metals Machining
Processes, Plastics, Powder Metallurgy,
Welding Processes, Metals Cold Working,
Metals Hot Working, Engineering Statistics (
Statistical Methods, Specimens, Central
Tendency, Scales Of Variations, The
Frequency Distribution, The Relationship
Between The Specimens And The Population,
Basics Of Probability Theory, Probability
Distribution, Tests Of Significance ), Practical
Training Hours In The Mechanical Workshop
And Measuring Instruments Laboratory (
Turning, Forging, Fitting, Carpentry,
Measuring Instruments ).

Principles of
Manufacturing
Processes

General Principles Of Electrical Machines, D.C.
Machines ( Generators , Motors ), Transformers,
A.C. Machines ( Three - Phase And Single - Phase
Induction Motor ), Electrical Power Transmission,
Relays And Circuit Breakers, Amplifiers,
Electrical Measurements Instruments, Laboratory
Experiments In The Above Subjects.

Electrical
Engineering/ll

General Principles Of Electrical Machines, D.C.
Machines ( Generators , Motors ), Transformers,
A.C. Machines ( Three - Phase And Single - Phase

AR




Electrical
Engineering/Il

Induction Motor ), Electrical Power Transmission,
Relays And Circuit Breakers, Amplifiers,
Electrical Measurements Instruments, Laboratory
Experiments In The Above Subjects

Mechanical
Engineering
Laboratories /
11

Various Laboratory Experiments In The
(Fluids, Heat Transfer, Strength Of Material,
Theory Of Machines, Vibrations) Laboratories.

diad | | i o
Subject Details
Shaft design Welded Joints, Bolted Joints,
Design of | Couplings and Keys, Power Screws, Rotating
Machine Shafts, Spure And Helical Gears, Brakes And
Elements Clutches, Roller And Sliding Bearings, Springs,
Problems In Design
Introduction To Control Systems, General
Mathematical Review ( Lap lace
Automatic | Transformation , Partial Fraction Expansion ,
Control Differential Equations , Matrices ),
Mathematical Modeling Of Mechanical And
Fluids And Thermal Systems, Transient And
Steady State Response, Root Locus Method,
Introduction to Measurement, Measurements
Engineering | Sensors and Instruments, Temperature and
Measurements | Pressure Measurements, Force and Mass And
Torque Measurements, Translational and
Angular Motion Measurements.
Alir- Air And Humidity Calculations, Physiological
Conditioning | Reactions For Cooling And Heating, Thermal
and Calculations And Heating Systems, Air —

Refrigeration

Conditioning And Cooling Calculations,
Classification Of Air Ducts, Design Of Air
Ducts For Air Distribution Systems, Ventilation
And Air Cleaning, Units Of Cooling And
Adsorption And Compression, Cold Storages
And Low Temperature Cooling Requirements,

Y Y'Y




Air-
Conditioning
and Refrigeration

Methods Of Automatic Control. (For
Aeronautical Students, Focusing Is Made On
Aircrafts Air — Conditioning).

Power plants

Power Engineering: Introduction, Steam Power
Cycles, Steam Boilers, Heat Exchangers, Steam
Turbine And Accessories, Gas Power Cycles,
Gas Turbine, Water Power Cycles. Internal
Combustion Engines ( I.C.E. ): Heat Engines,
Classification Of Internal Combustion Engines,
Four Strokes I.C.E., Two Strokes I.C.E., Air
Standard And Actual Cycles, Combustion,
Theories Of Detonations, Designs Of
Combustion Chambers, Knock Phenomena.

Industrial
Engineering

Introduction To Industrial Engineering, Benefit
Study, Plant Layout, Handling, Work And
Time Study, Motion Study, Inventory Control,
Maintenance, Networks, Linear Programming,
Transportation Problems, Assignment,
Production Cost Control Calculations,
Depreciation, Forecasting, Sequence, Quality
Control ( Measurements And Specifications,
Quality Concepts, Economics Of Quality,
Numerical Methods Of Quality Control,
Inspections By Specimens, Process Capability,
Pareto Chart, Regression Chart, Cause And
Effect Chart, Brains Troming, Flow Diagram,
Tree Diagram, Reliability Theory, Total Quality
Management (TQM).

Engineering
Materials

Mechanical Properties, Corrosion And Cathodic
Protection, Carbon Steel, Low Alloy Steel,
High Temperature And Oxidation And Stain
Resistant Steel, Tools And High Speed Steel,
Copper And Its Alloys, Aluminum Alloys,
Nicle Alloys, Thermal And Insulating
Materials, Engineering Inspections, Compound
Materials, Plastics, Ceramics.
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Independent Work For The Senior Students
Under The Supervision Of The Department
Engineering | Teachers, The Student Should Presents A
Project Report About The Project At The End Of The
Year..
Vibrations: General Principles, Oscillatory
Motion, Free Vibrations, Damped Vibrations,
Mechanical | Forced Vibrations, Harmonic Vibration,
Vibrations | Whirling Speed Of Rotating Shafts, One- And
Two- And Multi- Degrees Of Freedom
Systems.
Computer | Introduction to CAE. Aplication to selected
Aided softeate such as Ansys. Stress analysis (2D and
Engineering | 3D). Heat transfer (2D and 3D). Vibration ,
fluid flow.
Mechanical | Various Laboratory Experiments In The (Air —
Engineering | Conditioning, Control, Combustion, Power
Laboratories / | Plants) Laboratories.
IV
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Analysis Mathematics

3 Advance vibration | 2 3 Advance Control | 2

3 Tribology 3 3 Elasticity 3
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- English Language Il | 5 - English 5
Language |
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Boundary Element Method | 4 Plasticity 1
Advance Engineering 5 Design Methodology | 2

Materials
Fracture Mechanics 3
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George B. Thomas and Ross L. Finney,
“Calculus and Analytic Geometry, Addison-
Mathematics | Wesley

(H George F. Simmons, “Calculus with Analytic
Geometry”, McGraw-Hill.

Organic Any text book in Organic chemistry.
Chemistry

Analytical | Any text book in Analytical chemistry.
Chemistry

Engineering | A First Year of Engineering Drawing By
Drawing | Parkinson
Fundamentals of Engineering Drawing By
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Engineering | Warren J. Luzjader
Drawing | Elementary Engineering by N.D Butt

Himmelblau David M. “Basic Principles and
Principles of | Calculations in Chemical Engineering”. 7th Ed.
Chemical |2003.
Engineering | Felder Richard M., Rousseau Ronald W.
(D “Elementary Principles of Chemical Processes”
3"Ed. 2001. John Willey & Sons.

| 2l o

Edwards, C., and D. Penney. Elementary
Differential Equations with Boundary
Mathematics (I1) | Value Problems. 6th ed. Upper Saddle
River, NJ: Prentice Hall, 2003.

Erwin Kreyszig, Advanced Engineering
Mathematics, John Wiley, 2006.

R. W. Fox and A. T. McDonald,
“Introduction to fluid mechanics”, 5th. Ed.,
Fluid Flow John Wiley & Sons, 1998.

R. M. Holland, “Fluid Flow”, John Wiley
&Sons, 1982.

Vincent Del Toro, Electrical Engineering
Fundamental, Prentice Hall, 1989.
Electrical K. A. Krishnamurthy and M. R. Raghuveer,
Technology Electrical and Electronics Engineering for
Scientists” Wiley Eastern Ltd., 1993.

P. W. Atkins, Physical Chemistry,
ELBS/Oxford, 7th Edition, 1995.
Physical Smith, J. M., H.C. van Ness and M.C.
Chemistry Abbott, 1996, Introduction to Chemical
Engineering Thermodynamic, 5 Edition,
McGraw-Hill Book Co., Inc., New York

Himmelblau David M. “Basic Principles
Principles of | and Calculations in Chemical Engineering”.
Chemical 7th Ed. 2003. Prentice Hall PTR
Engineering (I1) | Felder Richard M., Rousseau Ronald W.
“Elementary Principles of Chemical
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Principles of
Chemical

Processes” 3nd Ed. 2001. John
Willey& Sons.
Reklaitis G.V., Schneider Daniel R.

Engineering (I1) | “Introduction to Material and Energy

Balances” 1983. John Wiley & Sons.

Environmental
Pollution

S.P. Mahajan, “Pollution Control in Process
Industries”, Tata-McGraw Hill, 1985.

N. L. Nemerow, “Liquid waste of Industry -
Theories, Practices and Treatment”,
Addison Wesley, New York, 1971.

W. J. Weber, “Physico-Chemical Processes
for Water Quality Control”, Wiley
Interscience, New York, 19609.

Programming

G. Dromey, How to Solve It by Computer,
Prentice-Hall, Inc., Upper Saddle River, NJ,
1982.

Polya, G., How to Solve It (2nd ed.),
Doubleday and co. (1957).

dutad bl | > |

Engineering
Analysis

Jenson & Jeffreys, "Mathematical Methods in
Chemical Engineering", Academic Press, 3rd
ed., 1983.

Erwin Kreyszig, “Advanced Engineering
Mathematics”, John Wiley & Sons, ISBN:
0471728977.

Mass transfer

R. E. Treybal “Mass Transfer Operations”,
McGraw —Hill International Edition, 3"Ed.,
1981.

W. L. McCabe, J. Smith and P. Harriot, "Unit
Operations of Chemical Engineering"”, 6"Ed,
McGraw — Hill International Edition, 2001.

Statistic &
Measurements

Douglas C. Montgomery, G. C. Runger,
Applied Statistics and Probability for
Engineers, John Wiley and Sons, 2003.
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Statistic &
Measurements

A. M. Mood and F. A. Graybill, An
Introduction to the Theory of statistics,
Prentice Hall of India, 1963.

Reactor
Design

Fogler, H.S., 1992, Element of Chemical
Reaction Engineering, 2 Edition, Prentice-
Hall, Englewood-Cliffs, New Jersey.
Levenspiel, O., 1972, Chemical Reaction
Engineering, 2 Edition, John Wiley & Sons,
New York.

Walas, S.M., 1995, Chemical Reaction
Engineering Handbook of Solved Problems,
Gordon & Breach Publishers, Amsterdam.

Heat transfer

P. Holman, “Heat Transfer”, McGraw - Hill,
Ath Ed., 1997.

B. K. Dutta, “ Heat Transfer”’ Prentice Hall of
India, 2001.

D.Q. Kern “Process Heat Transfer”, Tata
McGraw — Hill, 2nd. Ed., 1997.

Thermodynamics

Smith, J. M., H.C. van Ness and M.C. Abbott,
1996, Introduction to Chemical Engineering
Thermodynamic, 5 Edition, McGraw-Hill
Book Co., Inc., New York

Daubert, T.E., 1985, Chemical Engineering
Thermodynamics, McGraw-Hill Book Co.,
Inc., New York

Sandler, S. 1., 1989, Chemical and
Engineering Thermodynamics, 2 Edition, John
Wiley & Sons, New York

Equipment
Design
by Computer

HYSYS (or ChemCAD) User and Tutorial
Guides.

Chau, Pao C. “Process Control : A First
Course with MATLAB”, Cambridge
University Press, 2002.

Davis, Timothy A. and Sigmon, Kermit,
“MATLAB Primer, 7th Ed.” Chapman &
Hall/CRC, 2004.
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D.E. Seborg, T.F. Edgar, D. A. Mellichamp,
Process Dynamics and Control, John Wiley and
Processes | Sons, 2nd ed., 2004.

Control | B.W. Bequette, Process Control: Modeling,
Design and Simulation, Prentice Hall, New
Delhi, 2003.

Shreve's Chemical Process Industries ,5th
edition,1988.

Chemical | Kik-Othmer, Encyclopedia of chemical
Industries | trchnology, 3th edition,1984.

Mcletta, Encyclopedia of chemical processing
and design, 1987 Ullmans' , Encyclopedia of
technology ,1987.

W.L. Nelson, Petroleum Refinery Engineering,

1991, MacGraw Hill.

G.D. Hobson:, Modern Petroleum technology,
Petroleum | 1991, Applied Sc. Publisher.

Refinery |J.H. Cary and G.E Handwork ,Petroleum
Refinery Technology & Economics, 2001,
Dekker.

S. Parkash, Refining Processes Handbook,
2003, Elsevier / GPP.

1.Billmeyer.F.W.,Jr, Text Book of Polymer
Science, Ed. Wiley-Inter science, 1984.
2.Seymour.R.B., and Carraher.C.E., Jr.,
Polymer Chemistry, 2nd Ed., Marcel
Dekker:1988.

Polymers | .Gowariker.\VV.T., Viswanathan.N.V., and
Technology | Sreedar.J., Polymer Science, Wiley
EasternLtd., 1988.

Joel,R.F; Polymer Science and Technology,
Eastern Economy Edition, 1999.

Rodriguez, F., Cohen.C., Oberic.K and Arches,
L.A., Principles of Polymer Systems 5th
edition, Taylor.
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Corrosion
Engineering

1.Schweitzer, P.A. (ed.), 1989, Corrosion and
Corrosion Protection Handbook , Marcel
Dekker, Inc., New York

2.Fontana.,M.G., 1987, Corrosion Engineering,
Mc Graw Hill Co.

Jones,.D.A., 1992, Principles and Prevention of
Corrosion, Macmillan Pub Co.
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No The subject Place of | Volume | Date
publication | and
ISSUE
1 | Mathematical Model for Diyala Volum | 2005
Prediction of Laser Surface | Journal of e-1,
Sealing Dimensions of Applied No.2,
Zirconia-Based Ceramic Researches
Coatings
2 | Surface Sealing of Plasma- Diyala Volum | 2005
Sprayed Thermal Barrier Journal of e-1,
Coatings by An Excimer Applied | No.2,0
Laser Researches | 05
3 | Manufacturing of High | Journal of | Volu | 2006
Frequency Transformer | Diyala, | me-1,
Core from Nickel No.22
Ferrite
Effect of Mullite Phase Journal Volu | 2006
4 | on Some Properties of of Diyala | me-1,
Hard Porcelain No.23
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The Effect of Laser Surface | International | Vol.4, | 2009
5 | Hardening on the Wear and Journal on No.2
Friction Characteristics of A | Mechanical
Bainitic Ductile Iron" and Materials
Engineering
6 | Prediction Laser Sealed Advanced Vols. | 2011
Advanced Ceramic Coatings Materials 264-
Dimensions by using Finite Research 265
Element Model and
Computational Method
7 | Building A Simulation Model Advanced | Vols. | 2011
for Prediction of Temperature Materials 264-
Distribution in Laser Sealing Research 265
Processing of Advanced
Ceramic Coatings
8 | Temperature Distribution Advanced | Vol. | 2012
Simulation For Pulsed Materials 445
Laser Spot Welding Of Research
Dissimilar Stainless Steel
AISI 302 To Low Carbon
Steel AISI 1008
9 | COMPUTAIONAL AND The ISSUE | 2012
EXPERIMENTAL international 1
INVESTIGATION FOR Virtual
WELD BEAD DIMENSIONS journal for
IN PULSED LASER SPOT Machines,
WELDING OF STAINLESS Technologies,
STEEL AISI 302, TO LOW Materials,
CARBON STEEL AISI 1008
10 | Study of the fragmentation | International | Volume | 2013
phenomena of TiO2 Journal of | °1
nanoparticles produced by Optics &
femtosecond laser ablation Laser
in agueous media Technology,
11 | Synthesis of Zirconia Journal of | B 3(6) | 2013
Nanoparticles in Distilled Materials
Water Solution by Laser Science and
Ablation Technique Engineering
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12 | BUILDING A SIMULATION The ISSUE | 2013
THE TEMPERATURE | mternational 1
DISTRIBUTION IN PULSED \f"rtlﬁl J%‘.Jmal
LASER SPOT WELDING OF or Miachines,

DISSIMILAR LOW CARBON Technologies,
STEEL (1010) TO AA 7020-T6 Materials
ALUMINUM ALLOY

13 | STUDY THE EFFECT OF LASER The Issue 8 | 2013
PRODUCTION OF ALUMINA | Iiermationa
NANOPARTICLE (Al203) \ff'mﬁl J%‘.Jma'

SYNTHESIZED BY PULSED or Viachines,
LASER ABLATION Technologies,
TECHNIQUE IN AQUEOUS Materials
SOLUTIONS

14 | STUDY THE EFFECT OF LASER The Issue 8 | 2013
PRODUCTION OF ALUMINA | Imernationa!
NANOPARTICLE (AI203) \f"mﬁl J%‘.Jmal
SYNTHESIZED BY PULSED or Viathines,

LASER ABLATION Technologies,
TECHNIQUE IN AQUEOUS Materials
SOLUTIONS

15 | Manufacturing of Zirconia Advanced Vol. | 2014
(ZrO2) Nanoparticlesin Materials 871
Sodium Dodecyl Sulfate Research
Surfactant Solution using
Laser Ablation Technique

16 | Estimation of the Materials Vols. | 2014
Mechanical Properties and Science 773-
Temperature Distribution in Forum 774
Friction Stir Welding
Technique of Aluminum
Alloys

17 | Production of Alumina International | Specia | 2014
Nanoparticles (Al203) Journal of |
using Pulsed Laser Current Issue-
Ablation Technique in Engineering 2
Distilled Water Solution and

Technology
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18 | Enhancement of Dry Sliding Procedia 6 2014
Wear Characteristics of Materials
CKA45 Steel Alloy by Laser Science
Surface Hardening
Processing

19 | Production of Alumina International | Issue | 2014
Nanoparticles (Al203) using | Virtual Journal | 12/201
Pulsed Laser Ablation ;‘e)(r:hsnci'fsngﬁa 4
Techr_nque in Ethanol Innovations for
Solution the Industry

20 | Evaluation of the International | Vol. 3 | 2014
Mechanical Properties by Journal of Issue
Computational and Enhanced 11
Experimental Techniques in | Research in
High Power Laser Welding Science
of Dissimilar Materials Technology &

Engineering

21 | Study the Effect of Different | Manufacturing | 3(4): | 2015
Liquid Media on the Synthesis | Science and | 77-81
of Alumina (Al203) Technology
Nanoparticle by Pulsed Laser
Ablation Technique

22 | Study the Fragmentation Materials 2 2015
Phenomena of TiO2 Today:
Nanoparticles Produced by
Liquid-Phase Laser Ablation
Method using Computer
Simulation Technique

23 | Evaluation of the Surface Journal of Vol. | 2016
Temperature and Study of Its Engineering 34,
Effects on the Dry Sliding and Part:
Wear Characteristics of a Technology | A, No.
Bainitic Ductile Cast-Iron* 2

24 | Erosion-Corrosion of Low- Journal of Vol. | 2016
Carbon Steel in the Absence Failure 16,
and Presence of Slurry in Analysis and | Issue 5
Saline Water: Kinetic and Prevention

Mathematical Views
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25

Study the Effect of Liquid
Layer Level on the
Formation of Zinc Oxide
nanoparticles Synthesized by
Liquid-Phase Pulsed Laser
Ablation

Materials Vol.
Science 880
Forum

2017
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No The subject Volum | Place of | Date
eand | pyblication
ISSUE
1 | The Effect of Laser Surface | Vol.4, | Malaysia | 2009
Hardening on the Wear and | No.2
Friction Characteristics of
A Bainitic Ductile Iron
2 | Prediction Laser Sealed Vols. | Switzerland | 2011
Advanced Ceramic 264-
Coatings Dimensions by 265
using Finite Element
Model and Computational
Method
3 | Building A Simulation Vols. | Switzerland | 2011
Model for Prediction of 264-
Temperature Distribution in 265
Laser Sealing Processing of
Advanced Ceramic Coatings
4 | Temperature Distribution Vol. | Switzerland | 2012
Simulation For Pulsed Laser 445
Spot Welding Of Dissimilar
Stainless Steel AISI 302 To
Low Carbon Steel AISI 1008
5 | Study of the fragmentation | Volume |  United |2013
phenomena of TiO2 51 States of
nanoparticles produced by America

femtosecond laser ablation in
agueous media

yav




Synthesis of Zirconia
Nanoparticles in Distilled
Water Solution by Laser
Ablation Technique

B3
(6)

United
States of
America

2013

Manufacturing of Zirconia
in (ZrO2) Nanoparticles
Sodium Dodecyl Sulfate
Surfactant Solution using
Laser Ablation Technique

Vol.
871

Switzerland

2014

Estimation of the
Mechanical Properties and
Temperature Distribution
in Friction Stir Welding
Technique of Aluminum
Alloys

Vol.
445

Switzerland

2014

Enhancement of Dry
Sliding Wear
Characteristics of CK45
Steel Alloy by Laser
Surface Hardening
Processing

Vol. 3
Issue
11

India

2014

10

Study the Effect of
Different Liquid Media
on the Synthesis of
Alumina (Al203)
Nanoparticle by Pulsed
Laser Ablation Technique

3(4):
77-81

United
States of
America

2015

11

Study the Fragmentation
Phenomena of TiO2
Nanoparticles Produced
by Liquid-Phase Laser
Ablation Method using
Computer Simulation
Technique

Switzerland

2015
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12 | Erosion-Corrosion of Vol. | Germany |2016

LLow-Carbon Steel in the 16,
Absence and Presence of Issue
Slurry in Saline Water: 5
Kinetic and Mathematical
Views
13 | Study the Effect of Liquid | Vol. | Germany |2017
Layer Level on the 880

Formation of Zinc Oxide
Nanoparticles Synthesized
by Liquid-Phase Pulsed
Laser Ablation
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No Tralnlng Interval Place

1 | 1. PLEaSE Tools.
2.The Platform Personalizing Teaching Academic
and Learning with Moodle. 3days Development
3.The Sandbox Building Contents with Centre, AdeC.
Web 2.0 Tools.

2 | 1. X-Ray Powder Diffraction.
2. Scanning Electron Microscope Combinatorial
(SEM). Technology &
3. THERMOGRAVIMETRIC 3days

Catalysis

ANALYZER (MS-TG). Research Center

4. DIFFERENTIAL SCANNING
CALORIMETRY (DSC).

(1 day).

5.Inductively Coupled Plasma Optical
Emission Spectroscopy, ICP-OES (1
day).

6. CHNS Analyzer(1 day).

7. Particle Size Distribution, PSD (1
day).

8. Zeta Potential Measurement (1 day).
1.9. CO,Capture and Corrosivity using
lonic Liquid Green Solvents (2 days).

3 | L.GC-MS training (2 days). - Chemical
2.HPLC training (1 day) . Engineering
3.Supercritical Fluid Extraction (1 Department-
day). college of
4. Thermal Gravimetric Analysis, TG Engineering.
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College of Eng., Tikrit Univ.,
Irag, 2001
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1.Thermal Control for Massive Concrete in the Hot Weather.
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Loading.
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5.NON -LINEAR ANALYSIS OF REINFORCED CONCRETE
BEAMS STRENGTHENED WITH STEEL AND CFRP PLATES,
diyala journal for engineering sciences,2010.

6.The Axial Performance of Deep Foundation, European Journal
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1.Structural Engineering Programs (package) . ANSYS,
NASTRAN, STAAD 2005, PROKON, SAP-NONLINEAR,
AutoCAD,etc”.

2.General Software (MS-DOS, WINDQS, Internet, Office
[word,excel, power point,....etc] )).
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1. Study analysis of piezometers data in Hemrin dam.
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2. Fibers gypsum development in southern Himrin mountain
eat of Irag.

3. Randomly mining of river deposits at Al-munsuriah
district and its effects on environment and economy.
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