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— , ~ T Ay el
HUM 109 Analysis and Search sty Bl al e
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Organic Chemical
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CHM 220 | Elecrochemistry & 3 2 1 2 3 0 0 sty Lahaitt A i plsh
Corrosion 3
CIIM 221 Automatic Control (2} 2 2 1 ¢ 3 9 (Y) A1 psaslt
CHM 222 | Paint Technology P 2 L 0 3 7 i
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CHM 224 | Mass Transfer (2} 2 2 ! O 3
. 2
Inorganic Chentical B -
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3 Cr.hrs.= [2Lect. + 2Tut + 0 Lab]
Matrices - Logarithmic and Exponential functions- Derivatives and integrals( Natural Logarithm Function-
Natural Exponential function- General Exponential - and general Logarithmic functions)- Inverse trigonometrie
functions- Derivatives and integrals involving inverse trigonometric functions- Hyperbolic and inverse
hyperbolic functions- Derivatives and integrals involving Hyperbolic functions- inverse Hyperbolic Functions)-
Techniques of integration { integration by parts- Trigonometric integrals, Trigonometric Substitutions, integrals
of rational functions and partial fraction )- integrals involving Quadratic- 1'Hopital's Rule (Different types of
indeterminate forms). Improper integrals- improper infegrals of the first and second types)- Application of
rface arca)

integrations ( area — volume — arc length — sur
e S !

ol Al aadall a3 A U A gle Jasill 5 Jualdil) g — Al 5 Ao sl Jsal - Cld gheaald

L g Ao 3l LA Jlgah Aot ABE 1 gall JalSal g Jui - Apuasadt Libaall Jh gl
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(bt datuall — gugilt Jsb— aaall g datusall ) Jalsilh (Ao Syt — N 5 g1 £ il oo BN <ciBLels)
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Jao L“.S,dl i ,,-\51.}“ w1d‘ A

References:
o Swokowski, E, Olfinick, M and Pence, D., Caleulus, PWS Publishing Company — Boston, 1904,

» Mary Aitenborough, Engineering Mathematics, MeGraw — HILL Book Company Europe, 1994.
e Aunthony crof, Robert Davison, Engineering Mathematics A modem Foundation for Electrical,
Electronics & Control Enginecring, Addison — Wesley — Publishing Company, 1992.

ath 2}
3 Cr. hrs. = [2 Lect. + 2 Tut + 0 Lab]
Conic Sections { Parabolas - Ellipses - Hyperbolas)- Plane curve- Parametric equations and applications -
Tangent Lines — arc length and surface arca — Polar coordinates- Integral in polar coordinates — Polar equation
of conic section- Functions of several variables- limits and continuity- partial derivatives - Chain rule, implicit
differentiation- Direction derivative and the Gradient- tangent planes and normal vectors- Maxima and Minima-
Series - Series wilh positive terms (Integral test, p-series test, Basic and limit comparison {ests, ratic test )-
Alternating series and absolute convergence- ies, Taylor and Maclaurin series.

OWET S€I1

fuadondl Chabicall 5 sl b — elatlh Jad Ygindss g il L Y otacelt (3803 — Haalt g Sl il ) Ak yaall el
S il (Al 5y guall 3 dpks g 3l el _ bl cidanyl b JaSil - Aphdl ot — (R yiel Jlh 5y eall 3
B O Joatiih - hazlt Justishh — Abudu socli — el Juaill — JLad¥l y Cliledll sagd 5 e O
Thead - o Alubuda — JaSa ) ) L st bl 55— L (g pmall 5 paliall a8 g2 saall 4nidll el

(008 5k o g sl tbedidle Gllaadt o 5503 siall Abubocial) - (Aaailh JLEST- PR TP

o I

Higher Technelogical {nstitule -10" of Ramadan City
Program Curriculsm Chemical Engineering {Chemical Engineering)

22/72




iniﬁjdgm)onyid_gLMQQJﬂﬁn%AJ
(Y+10.Y) 4 £ (Al deenigh Runat) AaaSh Auxiglt grali LY At

References:

Swokowski, E ,Olinick ;M and Pence, D., Calculus, PWS Publishing Company - Boston, 1994,

L ]

e Mary Attenborough, Engineering Mathematics, McGraw - HILL Book Company Europe, 1994.
s Anthony croft.Robert Davison, Engineering Mathematics A modern Foundation for Electrical
“Electronic & Control Engineering, Addison - Wesley - Publishing Company, 1992.

3 Cr. hrs. = [2 Lect. + 2 Tut + 0 Lab]

— Spherical Coordinates — Multi integral ( Double integral — Double integrat in polar
coordinates — Triple integral — Transformation between coordinates - Triple integral in cylindrical and
spherical coordinates ) — Position vector — The dot product — Cross product and its applications — Infinite
integrals in vector functions — Derivative of vector function — Gradient fields — Conservative vector fietd —
Divergence and Cusl of vector field — Line integral — Green theorem in the plane — Surface integral — Flux of

vector ficld — Gauss divergence theorem — Stokes's theoreim.
N

Cartesian — Cylindrical

S SR G ol = I sl Rl ey saas b SISy g b PR UGB R

1 gall 5 y3mn selt JASH — Vliple y AT o punll 5 (ol il ol gl A - (s SH s i sl a3 000
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References:
«  Swokowski, £ Olinick ,M and Pence, D, Calculus, PWS Publishing Company -
Boston, 1994,

e Pauls Online Notes Calculus Iil .

3 Cr. hrs. = [2 Lect. + 2Tut + 0 Lab)}

Differential Equation of the first ord
equations — Exact differential equations — Infegrating factor — Line

er ( Separable differential equations — Homogeneous differential
ar differential equations) Higher order
The complementary solution — Evolution of particular
_ Cauchy Eular Type differential equations)
a — Beta — Lagender- Bessel ) —Laplace

differential equations — The differential operators --
solution (Inverse operator Lagrange's method Reduction of order
- system of Differential equations - Special Functions ( Gam
Transform — Solution of ordinary differential equations. using Laplace methods.

BUECR P SR L R
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o Erwin Kreyszig, Advanced Engineering Mathematics, 9 th Edition,

+ M.D. Raising H ania, Ordinary and Partial differential equations, S.Chand and Company LTD, 2003.
« Richard Bronson, Theory and problems of differential equations .

« Murray R., Laplace Transforms, Spiegal , 1965.

o Glyn James, Advanced Modein Engineering Mathematics , 1993.

2Lect. + 2Tut + 0 Lab]
Solutions of nonlinear equations in one Variable{The Bisection Algorithm, Fixed point Iteration - The Newlon-
Raphson Method- Secant method- Error Analysis for lterative Methods - Interpolation and polynomial
Approximation (The Taylor Polynomials, Lagrange Polynomials) - Divided Differences- curve fitting -
Numerical Differentiation - Numerical Integration( Romberg Integration, trapezoidal rule, Simpson rule) -
Initial value problems for Ordinary Differential Equations(Elementary Theory of Initial Value problems, Fulet's
Method) - Improved Euler method, Rung-Kutta method- Numerical solutions of partial differential equation.

R T agyh) e h-As eyale Moghata oo g ey sl - Uaali gigd ool g ohll oo Aedke
3 gaat i S Y & faiall 3 pasdl IS JaSiuy) — pnanill 3kl Uadlt Jabas — ( aoball 3 yha - (53 538 Ay 5l — A4GH adadilt gy 4l
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References:
o Steven C. chapra &Raymond P. canale, Numerical Methods for Engineers,2th edition (1988).

+ Steven C. chapra &Raymond P. canale, Numerical Methods for Engincers,3th edition (1998).

e Mary Atienborough, Engineeting Mathematics, McGraw — HILL Book Company Europe, 1994,

» Anthony crof, Robert Davison, Engineering Mathematics A modem Foundation for Electrical,
Electronics & Control Engincering, Addison - Wesley — Publishing Compdny, 1992.

3 Cy. hrs. = [2 Lect, + 1 Tut + 2 Lab)

Complex numbers — Polar form of complex numbers ~ Powers and roots — Curve and regions in the complex
plan — Complex functions — Polynomials — Exponential function - Trigonometric functions — Hyperbolic
function — Logarithm — General power mapping by special functions- Limits — Continuity - Derivative -
Analytic functions — Cauchy Rieman equations — Harmonic function — Line integral in complex plane ~ Two
integration methods -- The method of use of the path- Cauchy integral theorem — Path independent - Existence
of indefinite integral — Cauchy integral formula — Derivative of analytic function - Practical method ol
obtaining power series — Uniforin convergence — Laurent series — Application - Zeroes and singularities —
Residues -- Cauchy residue theorem - Evolution of real integral.
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References:

o FErwin Kreyszig, Advanced Enginecring Mathematics, 9 th Edition,

e

3 Cr. hrs. = [2 Leet. + 2 Tut + 0 Lab}
Probability, conditional probabilities, Bayes' theorem. Tendency and Dispersion Measures: Introduction,
different types of data, tendency measures, variability measures, frequency distributions. Random Variables:
Discrete random variables, the Hyper - geometric distribution, Binomial distribution, the Poisson distribution,
Poisson approximation Of binomial probabilities, continuous random variables. Moments: central moments,
Skewness measures, kurtosis measures, moment generating function. Sampling Theory and Inferences: the
concept Of a sampling distribution, sampling distribution of the mean, cenfral limit theorem, tests of hypothesis
and Confidence intervals for the mean, tests of hypothesis and confidence intervals for the difference betweert
two means, tests of hypothesis and confidence intervals for the population propottion, tests of hypothesis and
confidence intervals for the difference between two proportions, tests of hypothesis and confidence intervals of

“smple-variance;-tests of hypothesis and_confidence interval -for ratio of sample. varjances. Simple regression

and correlation: Simple linear regression by least square method, validaiion the model, correlation coefhcient

£ e
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References:

"+ Edward Minicka , Zoriana Dyschkant Statistics for Business with computer application . Sunth -
westen College Publishing , 2001.

. Chris Spatz , Basic Statistics tales of distributions, Sixth Edition , 1994.

« Barry C. Arold, N. Batakrishnan, H. N. Nagaraja, A First Course in Order Statistics, John Wiley &
Sons, Inc., 1992.

o Kevin R. Mur{)hy, Breit Myors Statistical Power Apalysis, A Silﬁ]ple and General Model for Traditional
and Modern Hypothesis Tests, I awrence Exlbaum Associates, 2" Ed., 2004.

~«  Mendenhall, W., Introduction to Probability and Statistics, Boston: Duxbury Press. 10" Ea., 1999.

+  Rosenkrantz, W., Introduction to Probability and Statistics for Scientists and Engineers, New York:
McGraw-Hill, 1997.
« Ross S., A First Course in Probability, Englewood Cliffs, NJ: Prentice Hall, A Ed., 1994,
. r}ﬂ&qu . A., Probability Theory: A Concise Coursc, New York=Bover, 1977~ T
2 Herrélle (., Nathematical Statistics: A Unificd Introduction, New York: Springer - Verlag, 1999.
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1 Cr.hrs.= [2Lect. + 2Tut + 0 Lab]

Fourier series- Periodic functions - Trigonometric series - Even and odd functions - Even and odd harmonic
functions - Half range expansion - Quarter range expansion- Forced Oscillations- Complex Fourier series -
Fourier integrals- Fourier transformation- Fourier cosine Transform- Fourier sine Transform- Applications for
definite intcgrals and integral equations - Properties of Fourier Transforms- Parseval’s identities- Partial
differential equations- Heat flow- tleat flow in an infinite bar -Vibrating strings - One dimensional wave
equation- Laplace equation- Reéctangular membrane- Two-dimensional wave equation - D'Alembert solution of

wave equation- Method of separation of variables (product method)- Numerical partial differential cquations (
Laplace — Heat - Wave )

% z ,.,‘ .7 Aiﬁ.}%ﬁ?“ i “A! —qaEoy ?rk % X : Sﬂ{%&:‘@% ; &’,
3y 3 ad PERNE R Aga it Qi 5 Ay BB gl sl gl -y ke
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Reference: )
o Srwin Kreyszig, Advanced Engineering Mathematics , g™ Edition. 1999.

3Cr. hrs. = [2 Tect. +2 Tut + 0 Lab] Prerequisite: MTH 20
Vectors and Vector Space ( Vectors in the plane - Vector space and subspace - Linear independent and bases -
Orthogonal bases In R" - Linear Transformations and Matrices ( The Kemel and Range of linear

transformations — The Rank of matrix — Eigenvalues and Eigenveetors — Numerical linear algebra ( 1.inear
systems) - Lincar programming problems ( Geometric solutions — Simplex method).

TEE e
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References:

e Macmillan, Collier Macmillan, {ntroductory Linear Algebra with Applications, 1976.
e Erwin Kreyszig, Advanced Engineering Mathematics , 8" Edition. 1999.
. Jygjggﬁwski, E ,Olinick ,M and Pence, D., Calculus, PWS Publishing Company - Boston, 1994.
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Measurements: Physics and measurements - (length, mass, time, the international system of unite SI) Elastic
properties of solid ( stress, strain, elastic modules...) -Dynamic of ideal fluid(static and dynamic) — oscillatory
motion: wave motion, sound waves, thermodynamics, temperature, heat and first law of thermo dynamics,
kinetic theory of gases, heat engines, entropy and the second law of thermodynamics, Newton's faw ol
gravitation and applications -Potential - Energy - Continuity equation — Oscillations - simple harmonic motion.
Electrostatics: Electric charge and Coulomb's law - Gauss law - Electrostatic field - Electrostatic potential -
Dielectrics and capacitances - Energy. '

: R e e
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Laborafory:
. Measurement Instruments (Mass, Volume, Density).
«  Uniformly Accelerated Motion,
«  Centripetal Force , Torques. ' -
+  Equilibrium, and Center of Gravity.
+  SIMPLE Harmonic Motion.
+ TFields and Equipotential.
«  The Measurement of Resistance: Ammeter.
. Volimeter Methods and Wheatstone Bridge Method.

References:
+  Shipman, Wilson,Todd, An introduction to Physical Science, D.C. Heath and

~ Company. Toronto, 1990. 7 _

. Richard T.Weidner, Physics - Revised Version, Allyn and Bacon, Boston, USA, 1989.

. Serwar - Beicher, Physics for Scientists and Engineering with Modem, Saunders Collage
Publishing, USA, 1989.

=

3 Cr. hrs. = [2 Lect, + 1 Tut +2 Lab])

Principal of heat and Thermodynamics: Temperature - heat - thermal expansion - quantity of heat - First law of
thermodynamic - Entropy and the second law of thermodynamic - Car not engine - the absolute temperature
scale. Electricity and Magnetism: Electrical current and resistance - Ohm's faw - electric power -semiconductors

- clectromotive force - Kirchhoffs rules---Magnetic fields - Maxwell-equations -.Ampere's law, Maxwell’s -
equations - Fraday's law - Gauss's law.

£
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Laboratory:
Latent Heats: Heats of Fusion and Vaporization of Water.

1
2 Latent Heats: Calibration of a Thermometer.

3 Muiltiloop Circuits: Kirchhoffs Rules.

4 Multiloop Circuits: The Earth's Magnetic Field.

5 Multiloop Circuits: Phase Measurements and Resonance in ac Circuits.

References:
»  Shipman. Wilson.Todd, Aun introduction 1o Physical Science, D.C. Heath and

Company,Toronto, 1990.

Richard T.Weldner, Phﬂfsl(ﬁ.s ~Revised Version; Allynrand Bacon, Boston, USA, 1989
. Serwa?r - Beicher, Physics for Scientists and Engineering with Modern, Saunders Collage
Publishing, USA, 1989.

I3 Cr. hrs. =} .
Theories of light- energy of light waves- fight pressure —introduction of interference-Young's experiment-

interference of thin film-- Newton's rings - Michelson interferometer  Iniroduction of diffraction - reclangle
single slit and circular aperture-difiraction from a double slit — diffraction grating - Introduction of polarization-
methods of polarization - photon and photoelectric effect-Compton effect- black body radiation - Alomic
structure- Bohr's modet of hydrogen atom-hydrognic and mesic atom - The nuclear terminology — nuclear radii-
binding energy - nuclear models- nuclear energy level- the nuclear force - Radioactive decay — decay process-

radioactive dating — Ladioggtive (;lqi_ll cter
i e 1 s JRlal - g g e o gl s ATl b Aot — ¢ gl i — g gl ol gall Gl el Sl
gjp”aejigmj_&msﬁm@w@@l! Sy — g gumall .)_}_pgéa.nﬁ.q_d&‘&iﬁgwﬁyw@_cﬁ}gﬂﬁh%jdiiﬂ!
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S 3l o iy pet - el 30 elpdly b ypalt 555 oy g sl 5 s 2 5a M CuSl — pu) pual plad] - (g
oty OV Ay gl 3N 8l 5 iy gianall Al — Ay 5 5 2 SNl 6 5 Tagh bl il — By 300 81 gl IS el A g 43
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References:
« Eugen Hecht, Optics 4" edition 2002.

e  William P. Crunmett & Arthur B. Western, University Physics (Aodel and Applications) 1994, _
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Plank's theory of quantization of energy, Photo- electric effect, x-rays and Compton's effect, Wave properties of
matter and wave function, Principles of quantum mechanics and Schridinger equation, Atomic structure and
study of the tunneling phenomenon. Semiconductor fundamentals, Quantum-mechanical concepts, The
fundamentals of the band theory of solids, Electron and hole statistics in semiconductors, Fermi-Dirac
distribution function, Kinetic phenomena in semiconductors, the concept of effective mass, Intrinsic and
extrinsic semiconductors, N-type and P-type semiconductors, Drift, diffusion, generation, recombination and
injection of carriers, Continuity equation, Contact phenomena in semiconductors, P-n junction; I-V
characteristics, Reverse saturation current depletion layer capacitance, Diffusion capacitance.

51 g5 5 gl Gl g 1 Rl s 8 ) ¢ Plank KD T o
Chilias) :%._\LA]‘ o gall 3y 5las L"_!\_}w\_-.ui ‘?S!! FERLNY (,.yxtu (e ga Ak CJL}».L-.J skl %g:)_\ﬂ S M (Schradinger EAN P
:L.Lm‘y_“ _}M_;)nh ui}}.u:aﬂl g\_.l.\i'l &f! :gly._;ﬂ] _)M_,L'J‘ ¢ Fermi Diracg&_.}_')jﬁ iads GCDLA‘,A“ 9\..;;,’&1 g-é 3;_1_}_9»]\_, PRI I AR |
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References.

¢ Cleaver, Balan, Introduction to Basic concepis of Modern Physics.

3 Cr. hrs. = [2 Lect. + | Tut +2 Lab]

Equations of State - Introduction to Chemical Thermodynamics - Material & Tnergy Balance in fuel

Combustion and Chemical Processes - General Properties of Solutions - Dynamic Equilibrium in Physical and
Chemical Processes - Basic Principles in Electrochemistry - Introduction to Corrosion Engineering - Selected
fopics in process Chemical Industries (Industry & Chemistry of Cement - Chemical Fertilizer Industries - Sugar
industry - Dyes & Dyeing Industry - Petrochemical Industries - Sulfuric acid Industry).
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Laboratory:

Acid - Base TFTRation.

pH measurement and application in acid base tFFTRation.

Predicting heating and cooling curves and interrelating with phase diagramn.

Molecular weight Determination from General Properties of Solutions.

Determination of solubility and evaluating solubilily product constani (ksp).

Determination of acid and base constarisfor weak acids k) & for weak bases (kD). T
D,alﬁf‘?i‘il‘mﬁgn of Dissolved oxygen in water.

08 A Dgrerminiationrof iron in cement powder.
RaG Grerin 4 !
‘;.f A{b 3 )‘ t\ o
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. Theodore L. Brown, et al, Chemistry the Central Science, Prentice Hall Int. (Pearson
International latest edition), 2009.

+  Shriver and Atkins', Inorganic Chemistry, Oxford University Press, 2010.
« Austin, G.T., Shreve's Chemical Process Industries, McGraw- Hill Book Co, 5t

FELR 03110
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The Student le ns 1o improve his skills EmDraﬁing and identifying various prductibn piec
operating the various pieces of machinery, Communication skills ( Computer skills, language,....... ).
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2 &lr hrs. = [2 Lect. +1 Tut + 0 Lab]

Basic Concepts: Voltage, current, power, and enetgy, Independent and dependent voltage and current
sources. DC Circuits Analysis: Ohms Jaw, Kirchhoff’s current and voltage laws. Series and parallel DC circuit's
analysis, nodal analysis, and mesh analysis. Superposition, source transformation, and maximunt power transfer
theorems, Thevenin’s and Norton’s theorems. Capacitance and Inductance: series and parallel connections of

capacitors and inductors. AC Circuits Analysis: Sinusoidal sources, r. m. s. value, phasor representation,
i

complex impedances, Kirchhoff’s laws in the phasor domain, parallel and series AC circuits. Experiments w
be conducted to support the course including the use of computer software for circuit analysis.

s e e %j A i A T
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References:
R. York Electric circuit theory.
fames W. Nilsson, Susan A. Riedel Electric circuits

9 Cr. hrs, =12 Lect. + 1 Tut +0 Lab]) -
Revisions on: Semiconductor physics. P-n junction; [-V characteristics, Reverse saturation current

depletion layer capacitance, Diffusion capacitance, Diode applications. half-and full-wave rectifier, Peak
rectificr, Voltage doublers, Other two-terminal devices; Zener diodes, Metal-semiconductor junction.
heterojunction and Ohmic contacts, Schottky barrier diodes, Bipolar Junction transistor (BJT), Static and
dynamics characteristics, Field effect transistors, JFET models and biasing, FET application; MOSFET
principles of operation, MOSFET as a resistance. Verification of transistor Characteristics — Verification of
different configurations of the transistor amplifiers (common emitter — common base — common collector) -
Verification of MOSFET configuration and measuring the different parameters.
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References:

. y Iéoellg 9:,"gtrum and D. H. Wolaver, Electrical Engineering for All Engineers, J. Wiley & Sons, Inc., New
ork, . ,
« Renu Singh, B. P. Singh, Microprocessors Interfacing and Application, New Age International

Publishers, 2002.
. Adel S. Sedra and Kenneth c. Smith” Microelectronic Circuits” CBS college publishing 1987

77 Brerequiy

A )

2 Cr.hrs.= [2Lect. + 1Tut + OLab]
Elements of Electric Drives, DC motor drives including conventional, brushless and modern permanent
magnet motors; AC motor drives including induction and synchronous motors. Magnetic Circuits: Magnetic
equivalent circuit, analogy with electric circuits, losses, linear and non-tinear magnetic circuits calculations.
Transformers: Single phase transformers, principle of operation, equivalent circuit, equivalent paramelers
determination, three phase transformers, connections of transformers, autotransformers, harmonics, Principles
of operation of DC machines. Electromechanical Energy Conversion Devices: Principle of encrgy storage and

"""" and €. m, {production; torque-production-in rotating._machines. Three Phase. Induction

conversion, force |
Motors: Construction, theory of operation, cquivalent circuit, starting of induction motor, speed conirol.

Synchronous Machines: Construction, theory of operation, Equivaient circuit and power flow, power and torque
characteristics, starting, synchronization, power factor control, speed control.
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References:
o Fitzgerald, Kingsley, and Umans, Electric Machinery

« Handmarsh, Electrical Machines and their applications
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2 Cr. hrs. = [2 Lect. +1 Tut + 0 Lab]
Iiifroduction to engineering mechanics. Vector analysis. Force in space, moment of force, resultant of
system of forces and its resultant moment. Equilibrium of particles and rigid bodies. Applications (beams,
mechanism). Analysis of simple structures. Geometrical properties of surface area; centroid and moment of

inertia.
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References:
e  Vector Mechanies for Engineers: Statics And Dynamics, Beer, fohnston, MeGraw-H:ll 2004
» Engineering Mechanics, R.C. Hibbeler, Prentice Hall 1995.
« Engineering Mechanics, Bhavikatti S.3., New Age International 2008
e Engineering Mechanics, S. Rao, R. Durgaiah, 2005 '
» Engineering Mechanics, S. Timoshenko D.H. Young, McGraw-Hill 1956

g

2 Cr. hrs. = [2 Lect. + 1 Tut + 0 Lab]
Kinematics of particle;Position, displacement, veloeity and acceleration in different coordinate sysiems.

Kinetics of particle; equation of motion based on Newton's second law, work and energy, impulse and
gy, mp

momentuim.
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References:
e Vecior Mechanics for Engineers: Statics And Dynamics, Beer, Johnstos, MeGraw-Hill 2004
¢ Engineering Mechanics, R.C. Hibbeler, Prentice Hall 1995.
_ﬁ“ﬁ}’i}]@}ligimering- Mechanics, Bhavikatti-S.S., New Age-haternational 2008 - c e
“Bhgineering Mechanics, S. Rao, R. Durgaiah, 2005

=t

] I%ﬁg‘jgneering Mechanics, S. Timoshenko D.H. Young, McGraw-Hill 1956
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2 Cr. hrs, = {1 Lect. + 0 Tut +3 Lab}
Techniques and skills of engineering drawing, normal and auxiliary projections. Solid geometry. Intersections
between planes and solids.

THEERY

g
c(c_jbuﬂ cb\l’l 4 cilanayall
Laboratory;
{Practice on computer graphics packages such as AUTOCAD, SOLIDWORKS, ....ete.
2 Practice on Inserting Dimensions with simple examples. '
References:

« Richard Shelton Kirby, The Fundamentals of Mechanical Drawing, Nabu Press, 2009.
. Cecil Jensen, Jay Helselj Dennis Short, Engineering Drawing and Design, McGraw Hill, 7 Ed., 2007

2Cr. hrs. = [1 Lect. + 0Tut + 3 Lab]
Sectioning. Drawing and joining steel frames. Assembly drawing of some mechanical parts,

Development.
Reading drawings.

il gl 5513 s il sl Jilas e JSUA ASUE g3 gt «glall A1

i AR 5
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Laboratory:
| Practice on Normal and Auxiliary Projection using Computer Drafting Packages....etc.

2 Practice on Sectioning and Documentation with simple examples.

References:
« Richard Shelton Kitby, The Fundamentals of Mechanical Drawing, Nabu Press, 2009.

Cecil Jensen, Jay Helselj Dennis Short, Enginecring Drawing and Design, McGraw Hill, 7™ Ed., 2007.

NG 005 Bririciples of b Igslio e S
3 Cr. hrs. = |2 Lect. + 1 Tut + 3Lab]
Engineering Materials, Manufacturing Processes: Casting and molding processes, metal forming, forming of

plastics, powder metaliurgy; Material Joining processes: welding, soldering, brazing, riveting, joining by
mechanical elements; Material removal processes, metal cutting and finishing processes; Practical training.

A,
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Laboratory:

Practice on standard machining operations.
Practice on standard welding operations.
Practice on standard Soldering operations.
Practice on standard Brazing operations.
Practice on standard riveting operations.

N wWwho —

References:
+  SeropeKalpakjian , Steven Schmid, Manufacturing Engineering & Technology, Prentice Hall,(jﬁ‘- td.,

2009.

{ Cr. hrs.=[! Lect. +0 Tut +0 Lab}

History of Civilization and Technology Development, Humanities and social sciences,
Engineering Education and its Disciplines, Scientific thinking and analysis, Technology and Training, Different
work methodologies and ethics, Application examples, Course Project.

it 3 ortigl el Aol Y) o el y Sl sl S 51453 sl g
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References:
+  James E. McClellan & Harold Dorn, Seience and Technology in World History: An introduction, The
Johns Hopkins University Press, 2" Ed., 2006. - )

. Richard Shelton Kirby, Engineering in Hi's-tory, Dover publications, 1990.

i

3 Cr. hrs. = [2 Leet. + 2 Tut + 0 Lab]
Kincmatics of rigid bodies in plane motion. Translation motion, rotation about fixed axis and general

plane motion. Geometrical properties of rigid body; center of gravily and inass moment of inertia. Kinetics of
rigid body in translation, rotation and general plane motion, (equation of motion based on Newton's second law,

work, energy and momentum).
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References:
« Vector Mechanics for Engineers: Statics And Dynamics, Beer, Johnston, McGraw-Hill 2004
. Enginct;{_ivr_lgrl'\_dechan_ic_sz‘_R.HC}.Fﬂibpe_l_er, Prentice Iall 1995.
fﬂm Gugineering Mechanics, Biavikatii S.S., New Age International 2008 T
-~ P":EI gineering Mechanics, S. Rao, R. Durgaiah, 2005
'BEi;gjlleeriixg Mechanics, S. Timoshenko D.H. Young, McGraw-Hill 1956
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3 Cr.hrs. = [2 Lect. +2Tut + 0 Lab]
asticity leading to solutions for thick and thin cylindrical structures,

Deflection of beam, general equations of el
Introduction to energy methods of analysis, superposition and dynamic loading effects. Introduction to
instability and buckling, the behavior of thin-walled beams, struts and columns.

8
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References:
“Mechanics of materials “Mc Graw-Hill, 4th ed., 2006

¢« F.P.Beerand E.R. Johnston, Jr.:
arson education international. 5 Mad 20073 .

o R.C Hebbeler :* Mechanics of materials ©, printice Hall, Pe

kere Bt

ard machine elements (threads,

2 Cr brs.=[2Lect. + 1 Tut-+ 0La
ansmission elements, Stands
mnectionsy ete.), Welding andriveting. i

Mechanical components, Motion and power tr :
""" Arigs; Pipe coi
achining processes, Applicalions of

""" lines, gears, pulleys, be
ments design, Stress analysis, Basic m

fasteners, locking devices, keys, sp
conventions, Basics of Machine ele

robotics technology.
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al Engineering, CL - Engineering, 274 Ed., 2005.

References: ]
Wickert, An Introduction to Mechanic

amentals of Manufacturing Engineering, CRC Press, 2008.
esign, Prentice Hall, 4™ Ed., 2003,

« Jonathan

« D.K. Singh, Fund
. Robert L Mott, Machine Elements in Mechanical D

N ninciples

2 Cr. hrs.
{5 Law of Thermodynamics - Energy

- movers(Gasoline & Diesel Engines) - Pumps & Tu

Refrigerators.

=[2 Lect. + 1 Tut + 0 Lab]
conversion - Power cycles - principles of fluid mechanics - Prine
rbines Principles of heat transfer - Simple steam plants -
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References:
- R.E. Smmta%,gC. Borgnakke and G. J. Van Wylen, Fundamentals of thermodynamics,, John Wiley and

sons Inc., 20
. B.R. Munson, D.F. Young, T.H. Okiishj, and W.W. Huebsch, Fundamentals of Fluid
Mechanics, John Wiley and sons Inc., 6 Ed., 2010.

3Cr. hrs. = [ 2Lect. +2 Tut + 0 [ab]

Centroid. Area moment of inertia. Parallel axes theorem. Polar moment of iertia. Mass moment of
inertia. Radius of gyration. Moment of inertia about inclined axes. Product of inertia about inclined axes.
Principal axes of inertia (analytical & graphical). Loads, supports and reactions. Motion of Rigid Body,
Newton's second law. Energy and momenturn methods. Introduction to vibrations.
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.......... References:

« Popov, E.P., Enginecring mechanics for solids; Prentive=Hall, 2% Eds; 1999:
» Beer, F.P., Johnston,ES., & DeWolf, J.T., Mechanics of Materials, Tata McGraw SRR

ed., 2004,
s Gere,J.M., Mechanics of Materials, Brooke/Cole, 5 1d. 2001,

0 Tut + 0 Lab]

Inteoduction: history of quality, the dimensions of quality. Quality Control Concepts: quality assurance, total
quality management. Control systems: objectives of control systems, quality systems, top management
communicating. Hazard Analysis: high -quality recommendations, commitment monitoring, follow up Systems,
the base line of hazard analysis critical point (HACCP). Sampling and Inspection: Sample size, sampling error,
sampling designs and inspection, acceptance sampling plans. Quality Control Tools and Techniques: tools for
creating new concepts, tools for organization and analysis of data, tools for determine and solving problems
(Control Charts for Variables - Control Charts for Attributes - PRE - control - analysis - flow charts).
[nternational Standards Accreditation: Accreditation meaning, 1SO requirements and recommendations, Audit
program, Cettification body. Analyzing Process Capability: Process capability indices, process performance

indices.
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References:
. Besterfield, D., Quality Control, Prentice Hall, Englewood Cliffs NJ, USA, 6™ Ed., 2000.

+  Henning Kagermann, et. All, Internal Audit Handbook, Springer - Verlag Berlin Heidelberg,2008.
+ Qakland, J.S., Total Quality Management, Butterworth - Heinemann, Oxford, 2™ Ed., 2000.

2 Cr. hrs. = [2 Lect. + 1 Tut + 0 Lab]

Introduction to Economy: Basic Concepts, Varieties of Market Structure, The Law of Supply And Demaid,
Elasticity, Different Types Of Economy, Accounting Income And Cash Flow, The Objectives Of The Firms,
Balance Sheet (BS). Introduction To Engineering Economy: Engineering Decision Making, Break - Even
Analysis, Production Function, Payback Period Method, Payback Peried Method. Time Value of Money:
Simple Interest Rate, Compound Interest, Discreet cash flow and Economic Equivalence, Evaluating of the
Projects (Present Worth, Annual worth, and Capitalized Cost), Nominal and Effective Interest Rate. Rate - O

Return ROR

‘Computations: Rate of Return calculations using A Present worth I3W, Rate of Return Calculation by Using
Annual worth EAW, Rate of Return Evaluation for Multiple Alfernatives. Depreciation Models: Nature of
Depreciation, Depreciation Conventional Methods, Methods Based on Asset Usage, Switching Between

neeri;

AR kegprs

Depreciation Models,

Gally Jaalt (ol ¢ bl Attt atlt ¢ iy pall ¢ bty all s gl g Aplatil atia ¢ LTV USRI EPRR
¢ Al i b &3yl ¢ Jalah b 6 aaight b el deliia oetigh LaBY le 3 dadsia ¢ Al Seall A ¢ S il cabaal ¢ caadh
Che gt Gy Abaid) ¢ Jeatial (ot 3axll g salanaW S are ¢ A Hal Bttt ¢ Ayl 20 5 gEill-Agia S el LS -
sl S e ¢ sl padly cand! Skl s ( Alland AN ¢ Rl gyt Al ¢ ATl Aaglt ¢ 6 pualal Aagl )
o AL Fg il 555 Ak 235y Fimall Aol el e s 3 edalt 5 5 Aaa phaat Gindl latall e doe v
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References:

. Leland Blank & Anthony Tarquin, Basics of Engincering Economy, McGraw - Hill, 2008.

+ Newnan, Donald G., J. P. Lavelle &Eschenbach, Ted G.,, Engineering Economic Analysis, Austin, TX:
Engineering Press, § Ed., 2000.
T'msen, G.J. &Fabrycky, W.1.,, Enginecring Economy, Prentice Hall, Inc. Englewood Cliffs, New Jersey,
9. Ed., 2001.

+  Collier, Courtland A. &Glagola, Charles R.,, Engineering Economic & Cost Analysis, Addison Wesley
Longman, Inc., 3rd. Ed., 1998.

. Sullivan, William G., Bontadelli, James A. & Wicks, Elin M., Engincering Economy, Preniice -
Hail, 11™- Ed., 2000. .

2 Cr. hrs, = [1 Lect. + 2 Tut + 0 Lab]

';;{iﬁ?}}; ;f%:'l}@ts of a technical report: Abstract - Summary - Contents - Object.i\’es; - Details of the rcpoft
i ¢Hiding ﬁgu’%eé“, images, video ...etc, - Conclusions - Recommendations - References using a standard format
j’d:n! 41)%&:5?1:{61 o %lectronic sources. Report Classification: Technical (Requirement specification, Analysis,
L _aifdf[i"ﬁ[31@1!1611tﬂti011). Administrative (Directed to different operational and management levels). Levels
% l(-'f ,.\ s T
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Logical presentation of the report and

t grammar and punctuation. Enhancing
propriate

he different reports. Report Composition:
ts. Importance of using correc
different media. Report Implementation: Use of the ap

ia packages.

of confidentiality for t
coordination between its componen
communication effectiveness by the use of
software packages including any graphics or multimed
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References:
Wadsworth Publishing, 2004.

. D. Riordan and S.E. Pauley, Technical Report Writing Today,

;F"y}t

2 Cr. hrs. = [2 Lect. + 17

Projeci iﬁz’nﬁageiﬂ'cnt-----ev'éz‘viei;v..,....oyganizational structures assessifig success, planning, learning curves, network
scheduling techaiques, CPM analysis, precedence networking, resource  allocation afid - constraints;—eost
management, risk management, project performance measurement and control. '

iz

C):g“ _)\J.».nh .‘j'.glz:l ‘ Q\S_h:\“ bhaia L_lbk__u.“ Bel A€ L}Lﬂ\ ¢ C‘.A—\“ (s.’l;}rﬁ . \;!LCJ_)A:‘-&“ @M‘ dS___l&.“ L.k:!‘.cj_)ﬁnu B_)L‘n’\ e Aavia
_)L‘:.A“ EJL‘)j  Aataly 3)\.\! 3 _\}};_“) _I\j‘..u;\:ﬂ L}ad.u_a:u:\ i L‘_:lsu.iu .

e g it ehad A8l ey o8 ¢

009.

Refererices:
. Rory Burke, Project Management: Plannin

. Harold Kerzner, Project Management: AS

Controlling, Project Management
. Shtub, Avraham;Bard, Jonathan F ;
Technology & Implementa

g & Control Techniques, Wiley India Pvt, Lid, 2

ystems Approach to Planning, Scheduling &

(Workbook), John Wiley & Sons, 2000.
Globerson, Shlomo, Project Management: Engineering,

tion, Prentice Hall, 1994.

{Cr. hrs. = [} Lect. + 0Tut +0 Lab]
tural resources, Natural cycles of some basic elements (carbon, 0Xygen,
...} Conflicts between developments, Economics and environments. Defining
ards and precautions. Water, air and soil potlution and measurements.
the need for environmental impact assessment. Assessing the impacis
activities. Procedures of the environmental impact assessment.
comparing alternatives, plans for mitigation and alleviation,
Environmental impac!_statement and reporting, contents and
ter resources projects on the environment and inmipacts of -

Introduction: Availability of na
nFTRogen, sulfur, Phosphorous .
emissions sources, impacts, stand
Historical development for recoghizing
on health, social, cultural and econonic

scoping, defining impacts,

screening,
environmental, auditing.-and public. participation..
ing the impacts of wa

ST oy
foufiis, Lkamplts, for assesst
fif{ff,efcn tivitiesion the water environment.
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References:
«  John Glasson, Riki Therivel and Andrew Chawick, Introduction to environmental impact assessiment,

Routledge, 2005.

1 Cr. hrs. = {1 Lect. + 0

- Global Vision about Engineering Science & job of Engineer: Engineering Science is the indicator for any
civilization since long time ago. - Being an Engineer is oiie of the finest aid the highiest job (Engineering job
‘based on creativity, innovation and development from his own jmagination - Serving the whole humauity and
sceking for the quality in human life). Engineer's responsibility in the national and the internationa! scale: Vit
role for the engineer according to the international engineering contracts {FIDIC) - Responsibility of the
enginecr according to the Egyptian Laws. Job ethics and etiquette: Global vision on the Engineers Syndicate

faw no.66 fori974 - Confirming.
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References:

{1Lect. + 2Tut + 1 Lab]
Definitions of, the Art of Mechatronics Engineering Scicence.

responsibility. A typical Mechatronics systen (Target

Actuators, & Monitoring). Methodology of analysis an
Control unit, electro-mechanical and electromagnetic actuators, shape memory

using.oMA, piezoelectric-actuators, pneumatic-

g ﬂg;dgs analysis of actuator dynamics using

Lkt h . - -
.’;?i‘%aﬁ'k*a e;y]séd‘-‘g‘hiMechatromcs systems analysis and desig.
G AN
; 5‘~;_,.1',g(€\§?":;§}:»' 151
S z ,—‘

S L

Mechatronics Engineer skill &
system, Sensors, 1/0 signal conditioning, Control um,
d design of Mechatronics system. Examples of, Sensors,
alloys (SMA), artificial muscles

actuators; elestre~pneumatic systems-(FLUID —.SIM.software),
field-circuit methods- Introduction and hands on , Software

2 Cr.hrs.

I
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References:
« W, Bolton; “Mechatronics —

Longman, latest edition.

Electronic Control Systems in Mechanical & Electrical Engineering.”,

o Alciator & IHistand, “Introduction to Mechatronics & Measurements Systems"; MceGraw-Hill, Second

Edition, 2003.
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How to talk about the people in your lifc - how to talk about greeting customs ~ how to explain who people are -
how to correct a misunderstanding - writing a self -introduction - how to talk about your background - how to
talk about tourism - how to describe objects - how to tell an anecdote - writing an intercultural experience - how
to talk about your schooldays - how to talk about your achievements - how fo offer hospitality - how fo talk
aboul your education and career - writing a CV - how to say how you feel about things - how fo talk about
music - how to compare and discuss preference - comparing with as - how to explain what a film is about -
writing a description of a film or book - how to talk about countries and governments - how to talk about rules
and laws - how to talk about stories in the news - how to talk about past events - writing narrating a story - how
to express sirong feelings - how to tell and show interest in an anecdote - how to talk about people in your
neighborhood (pronouns in reported speech) - how to report what people said - writing exchanging news in a
personal letter - how to say how people ook - how to talk about fashion -how to talk about plans and intentions

- how to express guesses - writing a letter of applicatiof - how to talk on the phone - how to taik about ability -

how {o report an interview = how o reporia conversation - writing a.repori_-_how to_make small talk -h
talk about your future - how to give advice - how to talk about unreal situations - writing an opinion - hov
exchange opinion - how to talk about your shopping habits - how 1o talk about recent activities - how o ask
about products in a shop - writing a letter of complaint - how to give and ask about dircctions - how fo talk
about holiday accommodation - how to give health advice - how fo give extra information - writing a webstic
recontmendation - how to explain your point of view -how to talk about hopes and wishes - how o describe the
plot of a story -~ how to talk about important decisions - writing a story with a moral.

References: -
« Mark Hancock & Annie McDonald, English Result - Intermediate Level, Oxford Univeisity press,

Last Edition .

NG 002 English

2 Cr. hrs. =[] Lect. +

Question tags (check information) - futures overview - verb phrase about work (talk about future plans &
make predictions) - narrative tenses - time expressions - (write a short story) if structures (1) - (write a dairy
entry) - used to/get used to/would -appearance (describe appearance) - present perfect simple & continuous -
adjectives with ed&ing endings - (write an informal email) - countable & uncountable nouns -food & cooking
- (describe how o preparc & cook a dish) - it's time/I'd rather/ I'd better - describing personality(describe
different types of people) - sequencing devices €.g. after + ing - vocabulary: law & insurance (iell a funny
story) - reflexive pronouns - (ask about & give your own beliefs & opinions), present/future modals of
possibility - noises) make speculations( - in case - write a formal letter of application -adjectives & adverbs -
verb phrases with take--(give a presentation about a. place_zpresent/future modals. of possibility. - noises -
(make spgeulatigns - in case - (write a formal letter of application - adjectivesé& adverbs -verb phrases with
take ." WE.a. ﬁj’qentation about a place) - emphasis -phrasal verbs with out - (compare & contrast
phgtqurﬁph_g)',g-"él-t.ljpl'qgh /buthowever/nevertheless -feelings - (talk about books -making comparisons - verb
pl?dé_és-*a[féﬁf;fgp}ﬁg%travel!ing - (make comparisonsabout places & people - have/get something else -animal
L ETRa Y :
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expression - (talk about services - hard and hardly - (write a report of survey findings - Relative clauses -(write
an article) - if Structure (2) - speaking - (talk about your regrets & resolutions).

References:
. []}jCthjq Acklam, Total English - Upper - Intermediate Level, Pearson Education Limited -Longman,
ast Edition.
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2Cy. hrs. = [2 Lect. +0 Tut + 0 Lab]
An elenientary French course. Drill in pronunciation, elementary principles of inflection a

patterns. Reading of easy (exts. Review of grammatical paiterns. Expansion of conversational

and vocabulary.

nd basic senlence
and wiitten skills
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Texthook:

Cr. hrs. = [2 Lect. +0 Tut+ 0 Lab]
aking ability and mastering of German basic structures. Reading and

Beginner’s course. Development of spe
f grammatical difficulties. Oral practice and reading of

understanding of simple texts. Systematic discussion o
ed composition.
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References:
+  Heinz Griesbach-Dora Schulz, Deutsche —Sprachiehre fur auslander Grundstufe in einem BUch
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2 Crhrs:
Course Aims to provide the student with the |
raanagerial and interpersonal communications,

atest knowledge about the concepts, characteristics, and types of
as well as the concepts and requirement of good listening and
presentation, aad Developing the student’s abilities and skills of effective communication, and good listening,
as well as how to use the interpersonal and managerial communication methods and the presentation techniques
in performance and dealing with others inside and outside the organization. Course Contents: Concept and
nature of communication — Communication model — Formal and informal communications - Interpersonal and
managerial communications — Body language — Wrilten communications (Reports and memos) — Ten
Communications of effective communication - Good listening — Elements of effective presentation model —
Preparation of good presentation — Carrying out presentations — Discussion and dealing with objections -

Evaluating presentation performance.
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References:
e Gary Johns and Alan M.Saks, Organization Behavior, Addison Wesley Longman, 2009.
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“Segermerhorm Jr., R.J., and Osborn, N. R., Organizational Behavior, John Wiiéy & 80115; ln(;:, New
Yorkyi 0" Ed.,2008.
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2 Cr. Hrs. = [1 Lect, +2 Tut+ 0 Lab}

Analysis Skills: Framework for analyzing engineering problems taking into account technical, economic,
environmental, and ethical issues. Phases of problem solving (Understanding the problem and formulating it,
Solution plan, Implementation plan, Evaluation, and Revision). Role of creativity in the analysis for different
alternatives. SWOT (strengths, Weaknesses, Opportunities, and Threats) analysis for different alternatives.
Detailed Cost — Benefit analysis and Risk analysis. Role of cooperation and team — work in analyzing large
engineering problems. Importance of finding the relevant data, information, and knowledge. Search Skills:
Basics Web search methods and how to formulate search engine queries using logical connectives (e.g. AND.
OR, NOT). Phrase, title, domain, URL, and link search. Evaluating search results, choosing the appropriatc
search engine. Importance of evaluating the credibility of the different web sites.
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References:
o D.Newnan, T.Eshenbach, and J.Lavelle, Engineering Economic Analysis, Oxford University Press,
2011,

e G.R.Notess, Tesching Web Search Skills, information Today lnc.,2004.,

2 Cr. hrs. = [2 Lect, + 0 Tut + 0 Lab)
The scientific frame of accounting: accounting concept & objectives, acceptable principles of accounting,
accounting branches, types of institutions - financial statement: bafance sheet, income statement, ownership
proprietary statement, cash flows statement - double entry & analysis of financial transactions: accounting
continuous balance of the financial position formula, debit & credit items financial position formula - the
accounting cycle: business documents, the journals the ledgers' commercial documents according to the
Egyptian laws. Journalizing & recording the commercial transactions of the firm, transactions of the owner of
the firm, commercial papers & documents different types of revenues & expenditure. Trail Balance: Trail
balance concept & objectives, its balance & imbalance corrections in the imbalance cases.A brief presentations
of accounting in she types of companies as partnerships, limited partnerships & corporation.
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References:
»  Mohamed Sabri El Attar, Mansoura Flamed& Ahmed ElSabagh, Principles of financial

Accounting, Cairo University, .

2 Cr. hrs, = [2 Leet. + 0 Tut + 0 Lab]

novel, drama and poetry. Developing students’ critical ability

Introduction to the forms of literature, short story,
through carefully selected sample literary texts.
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2 Cr. hrs. = [2 Leet. + 0 Tut + 0 Lab] |
administration, the limitations as imposed by law, disputes.

Kinds of contracts, contract constituents, contract
d in business and commercial transactions.

claims, artbF TRation, the legal variables encountere
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2 Cr. brs. = [2 Lect. + 0 Tut + 0 Lab]

Course Aims to Providing the student w
attributes, strategies, and tactics of effective ne
good preparation and practices of negotiation in

concept, atributes, and principles - Dynamic nature of negotiation
Cooperative and competitive negotiations - Good preparation

Organizing negotiation - Using power in negotiation -
ations - Best practices in negotiations

ith the latest knowledge about the concepts, dynamic nature, principles,
gotiations, and Developing the student's abilities and skills (o
the contemporary organizations, Course Contents: Negotiation:
Interdependence - Ethics of negotiation -

Psychological and social aspects of negotiation —-
of negotiation - Stralegies and tactics of negotiation -
Using questions and dealing with objections - Handling failures in negoti

(case studies).
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References:
+  Lewicki, J. R, Saunders, M. D., and Barry, B., Essentials of Negotiation, McGraw-Hill, 5™ Ed..
2011, .
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2 Cr. hrs. = [2 Lect, + 0 Tut + 0 Lab]

Preparation of students to consider his own small business project : Introduction to entreprencurship, Definition
of different project scales, characteristics of small project, planning of small project, small project organization,
small project control, performance cvaluation. Application course project.
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library or the Internet and is trained to assess the content and sources of information, reporting and citing
scientific literature, and how to maintain high ethical standards.
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Nature, scope, importance & characteristics of business administration, development of the managerial thought,
business external & internal environments, types of institutions, the managerial process. Functions of
management: planning: planning concepls & importance, {ypes of plans, characteristics & contents of the plan,
planning stages, budgeting for planning. Organization: organization concepts & importance, characteristics.of

supervision: Motivation, communications leadership & its different types. Control: concept & importance of
control, control steps, objectives, actual performance, the deviation, reasons of the deviation, the corrective
actions, types of control, internal & external control. Decision - Making: Types of administralive decisions,
decision -making process & steps, importance of information of decision making. Major functions in different
companies: production, marketing, finance, human resources. o
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References: ‘
s+ Mohamed Abdallah Abd Ei Rehim, Fundamental of Management & Organization, Cairo
University. , -

+  El Desouky Hamed Abou Zeid, the Scientific Fundamentals of Management, Cairo University.

0 Cr. hrs. = [1 Lect. + 0 Tut + 1Lab] -
General Physical education concepts and theoretical topics. Contribution to subjects in the field of spare time

uses, recreation activities, steps of building recreation activities programs in industry. Introduction to
playground injuries, and their medical treatiment.” h ' ) ’
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References:
+Printed Notes.

0 Cr. hrs. =[] Lect. + 0 Tut + 1 Lab]

Moverent laws. Biomechanic : kinds of elevators, motivation rules, muscle stress. Physical education and

ong and itg effect on

cffort: the energy: the energy production systems, sport drinks, the environmental conditi

sports activities.
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References:
+ Printed Notes

} Cr.hrs.={} Lect, +0 Tut + | Lab]
ical education equipment, movement analysis, evaluation, modern

hip to sclection of athletes. Water treatment and
for physical activities. Dimensions of playgiounds.
ationship with sports’ costumes. Introduction
Definition of sports psychology, motivation, anxiety, mental training, relaxation, menta!
caswring psychological condition, the relationship between sporls

Sporting Engineering 1: modern phys
physivlogical measurement equipment and its relations
swimming pools. Conditions of selecting the right premises
Physiological variations during physical activities and their rel
to sports psychology.
perceplion, utilization of compulers in m
psychology and sporting engineering.
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2 Cr. hrs. =[2 Lect. + 1 Tut + 0 Lab]

An Overview of the Building Delivery Process, Loads on Buildings, Load Resistance—The Structural
Properties of Materials, Structural systems, Thermal Properties of Materials, Fire - Related Propetties,
Principles of Sustainable Construction: Materials and systems of construction: The Material Steel and
Styuctural Steel Construction, Lime, Portland Cement and Conerete, Concrete Construction, Soils; Foundation
and basement Construction, Masonry Materials, Roofing, Stairs, Flo
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References: ‘ ‘ S
‘Madan Mehta, Walter Scarborough, Diane Armpriest, Building Construction: Principles, Materials, and

Systems, Prentice Hall, 2009.
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2 Cr. hrs. = [2 Lect. +1

History of biomedical engineering, professional institutes sponsoring biomedical engineering, examples
of biomedical engineers contributions-classification of biomedical engineering, the interrelation between
systems and biomedical engineering, examples of physiological systems and medical instruments indicating the
need of engineering skills in . Mathematics and physics.
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“Keferences: -
o Webster, J. G. (ed.), Bioinstrumentation. Hoboken NIJ: Wiley, 2004. ,
e Webster, J. G. (ed.), Encyclopedia of Medical Devices and Instrumentation, 2nd ea. Volg 1-6. New

o York: Wiley, 2006.Introduction of biomedical engineering, 1998,
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2 Cr. hrs. = [2 Lect. + 1 Tut -+ 0 Lab]

History of Arts, Fine Arts(Painting, Sculpture, Omaments, .....etc). Artistic movements in the twentieth century
: Cubism , Expressionism, Fururism, and Surrealism. Arts groups like de Sijl, Bauhaus, and their new ideas
aboit interrelation of the arts, architecture, design; and art education, Trends of Art through historical eras and
parallel trends of Architecture — Contemporary trends of art and its influence on architecture. Values n art
works (contrast, balance, proportion, color, rhythm, movement, ...}, Artistic values and design principles in
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The goal of this course is to t_each and assess basic computer concepts and skills so that students can use
computer technology in everyday life to develop new social and economic opportunities for themselves; their
families, and their communities. This curricutum will help students to develop a lundamental understanding of
computers; from using the Internet, to sending e-mail, to creating a resume. This curriculum helps in developing
the essential skills the student needs to begin computing with confidence. The course consists of five modules:
1) Computer Basics (Introduction to Computers - Common Computer Terminology - Computer Performance
and Features - Computer Operating Systems - Career Opportunities); 2) The Internet and the World Wide Web
(The Internet - The World Wide Web - Using e - mail - Other Methods of Communicating on the Internet); 3}
Productivity Programs (Introduction to Productivity Programs - Common Features and Commands
[ntroduction to Word Processing - [ntroduction 1o Spreadsheet Programs - Introduction to Presentation
Programs - Introduction Database Programs); 4) Computer Security and Privacy (Introduction to Computer
-Security.and_Privacy - Protecting Your Computer - Protecting Your Family from Security Threats - Keeping

Your Computer Secure and Updated - Computer Ethics); 5) Digital Lifestyles (The Digiial - Experience;

Introduction to Digital Audio - Introduction to Digital Video - Introduction to Digital Photography - Digilal
Technology and Career Opportunities).
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Laboratory;
Practice using ICDL components
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2 Cr.hws. = [1 Lect. + 0 Tut +3

Lab)

Princip
v

oy A . . . .
Sl }ﬁu(guage - How to write a complete program with high level language C++ - How to design, code,

by
T

nd _do'i::tli%\sem program laboratory assignments - The syntax of writing any programn by C++ language
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les of designing a simple program - The basic ideas of uses of the computer in programming - The basic. -
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References:

e Bjarne Stroustrup “The C++ Programming Language *. Addison Wesley publishing Company, fourth
edition, 2011.

o Nicolai Josullis “C++ Standard Library Tutorial and Reference”. Addison Wesley publishing
Company, second edition, 2012. '

o Bruce Eckel “Introduction fo Standard C++". Bruce Eckel Publishibg Company, second Edition, 2007.

e  Scoli Meyers "Practical '+ Programming”. O Reilly media inc., second Edition , 2005
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3 Cr. hrs. = [2 Lect. + 1 Tut -+ 2 Lab]

quations of State - Infroduction to Chemical Thermodynamics - Material & Energy Balance in Fuel
Combustion and Chemical Processes - General Properties of Solutions - Dynamic Equilibrium in Physical and
Chemical Processes - Basi¢ Principles in Electrochemistiy - Introduction to Corrosion Enginecring - Selected
topics in process Chemical Industries (Industry & Chemistry of Cement - Chemical Fertilizer [ndustries - Sugar
Industry - Dyes & Dyeing Industry - Petrochemical Industries - Sulfuric acid Industry).
g st - s
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Laboratory:

Acid - Base TFFTRation.
9 pH measwement and application in acid base {IFTRation.

10 Predicting heating and cooling curves and interrelating with phase diagram.

11 Mbolecular weight Determination from General Properties of Solutions.

12 Determination of solubility and evaluating solubility product constant (kspj.

13 Determination of acid and base constants for weak acids (ka) & for weak bases (kh).
14 Deternination of Dissolved oxygen in waler.

08 Determination of iron in cement powder.

References:

»  Theodore L. Brown, et al, Chemistry the Central Science, Prentice Hall Int. (Pearson
International latest edition), 2009.
«  Shriver and Atkins', Inorganic Chemistry, Oxford University Press, 2010.

« Austin, G.T., Shreve's Chemical Process Industries, McGraw- Hill Book Co, 5™ Ed., 1984.

3Cr. hrs. = {2 Lect. + 1 Tut + 2 Lab]

Chemical bonding, classification of organic compounds, nomenclature, organic reactions. Aliphatic
compounds, Alkanes, alkenes and alkyl halides. Alcohols, organometallic compounds, carboxylic acwis,
Ketones, ethers.Chemical Properties and reactions of aromatic compounds.Heterocyclic compounds.
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References:
»  Organic Chemistry ( Mortison and Boyed), 3 " edition
»  Rajak and Bansal,"text book of organic chemistij", 3™ edition
- Gerry march," advanced organic chemistry", 2

" edition.

3Cr. hrs. =[2 Lect. + 1 Tut + 2 Lab]

Atomic structure, cnergy of electrons. Schrodinger equation Chemical bonds, hyberdization, complexes.
. & non transition elements, occurrence, extraction, physical & chemical properties. Oxidation-

Transitior
reduction. Acids & bases. _. ) )

i X3 %
.a;.i)ﬂl‘a.}hiﬁlj&!1jieﬂ3ﬁ\'|}4udm5\ﬂ1‘ gl A lja;l_,)\:),;m)&ii_\m
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References:
+ Lee ).D., A New, Concise [norganic Cheistry, Third Edition, Van Nestrand Reinhold (UK)

3Cr. hrs, = [2 Lect. + 1 Tut+2 Lab]

States of matter, gas state & kinetic Theory of g
solutions, ideal & non- ideal solutions. Solid state, cr
kinetics, gas solid, tiquid solid and solid, solid adsorption.

ases, liquid state, properties of liquids & solutions, dihie
ystallographic structure. Phase equilibria, chemical

Sl A el Ay il g el Ay ¢ salal CiYia

el e gl oot el S

I e Sl cobas e ek e atul_ﬁm;\gi ce sl o 5 At ¢ b gl Of R

References:

+  Atkins "physical chemistry

2Cr. hrs. = [2 Lect. + | Tut + 0 Lab]

Definition of chemica) engineering, the chemical process industry, the flow sheets as a presentation of a
chemical process. The chemical engineering concept, fundamental dimensions and conversion of units, process

variable, simple mass balances. Classification of chemical engineering equipment.
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References:
* Coulson and Richardson's, "Chemical Engineering", volume 6, 2004

» Felder, " Elementry Principles of chemical Process”, 2008.

Flu1d propertles hydrostat:cs ﬂuld motion , Continuity equation, Bernouli's eqmtlon prcssure Iosses
Poiseuille-Hagen equation, darcy equation, Types of Pumps. Non-Newtoman fluids, thixotropy, Compressible
fluid dynamics, compressible fluid measurements, critical velocities, power required for gas conveyance,
stagnation temperatures, Types of compressors, Turboexpanders.
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References:
« Holland, Fhud Fiow for L,hemlcal Engineers, 3 Edition

TSI

K»‘éy LR,

3Cr. hrs. =[2 Leet, +2 Tut + 0 Lab]

Equations of state, laws of thermodynamics, thermo chemistry and combustion. Power cycles. Free eneegy &
entropy, chemical equilibrium. Refrigeration cycles. Mixtures, fugacity. Clapyron. Fqu(itlon Basic unils (md.
dimensions, heat & mass balances. Stoichiometry. Chemical calculations

s Y ¢ b gl sl s 5 undt AR ¢ o5 ¢ Bial s Ay s eliasS ¢ Ayl pall Wil it s ARl Calae
il Claadt Bt el A C g ¢ sl ¢ LW cilas gl ¢ oS Elatee ¢ s gl ¢ il o palt e
References:
« I.M. Smith, H. C. Van Ness, and M. M. Abbott, “Introduction to Chemical Engineering
Thermodynamics”, McGraw-Hill, 7th Edition, 2005,
» Sandler, S., "Chemical and Engineering Thermodynamics,” 3rd edition, Wiley, New York (1999).
« Elliott, I.R., and C.T. Lira, "Introductory Chemical Engineering Thermodynamics," Prentice Hall,
Englewood Cliffs, New Jersey (1999)

2Cr. hrs. = [2 Lect. + 1 Tut + 0 Lab]

Applications of mass balances in unit operations & in chemical processes & reaction equilibrium, the energy
balance, the heat balance (general procedure, net & gross heat balances. Specific heat & heat capacity. Effect of
temperature & pressure on heat of reaction, e e
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References:
«G.V.Reklaitis & Daniel R. Schneider , " Introduction to Material and Energy Balance", John Wiiey &

s0ns,

quisieiC

2Cr. hrs. = [2 Lect. + 1 Tut + 0 Lab]

Classes of Polymers. Physical properties, chemical propetties of polymers Polymerization process, butk &
suspension, structure of polymers, types of polymers. Methods of synthesis. Molecular rearrangemen:.
Addition polymerization; composites. Engineering plastics & composites: Entulsion polymerization. - - ...

N f§ ' £ 2 R 'Wc-jéj 2 "V"“];ﬁrﬂiﬁg
L

2
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Keferences:
+  GHOSH ,Polymer Science &Technology 2005, o R
«  MOOG ,Polymer Chenmistry '

3Cr. hrs. = [2 Lect. +2 Tut+ 0 Lab]

Properties of polymer solutions, Viscosity chianges, moleculer weight of polymers, kinetics of polymerizatin
reactions, mechanical properties of polymers, sedimentation of polymer solutions, Optical properties of
polymer solutions Techniques of determination of different types of molecular weight of polymers.

Introduction to polymer engineering

1Y
1

8
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References:
+  Billmeyer,F.W., Textbook of polymcrs,Z"d ed., Wiley, 1984.
s+ Stevens, M. P., Polymer Chemistry, An Infroduction, 34 ed.,Oxford, 1999.
«  Cowie,M.G., Polymers: Chemistry& Physics of Modern Materials,2™ ed..Blackie, 1991,

2Cr. hrs. =[2 Lect. + 1 Tut+0.Lab]. .. . . . vt e e

Dynamigs of simple systems, first order systems, Laplace transformation, second order systems, linearization.
Aptgiha_ﬁf:_fé‘pnlyol systems, general configuration of control systems. Closed loop dynamics block diagram.

ECoiputer Contrdl,
. T Q.E’-'r_- T, -

Higher Technological Institute -10™ of Ramadan City
Program Curriculum Chemical Engincering (Chemical Engineering)

61/72

e e




ac g g ey e peiladl C I o gl 53S0 g
(Y2 ¥0uY Vs 1) (Aol Auxigd dund) e Aeigh zeai ) LaapdSY1 A8 DI

S = oz
& 7 )

T Sl i ol A8 LW ¢ GOLY Ry pkad Aa palt Al Radiy 2
el alasiudy JSatlt ccithalad olb cdibedl clais dalt

SR

Spalinn 5 Y1 pSat kil K s

References:
. Siephanopoulos, G., "Chemical process control, an introduction to theory and practice”, 2002

+ Smith, C.A.and Corripio, A. B."Principles and practice of automatic process control”, 1985.

2Cr. hrs. = [2 Lect. + | Tut+ 0 Lab}
Fundamentals of heat transfer equipment in chemical engineering field. Meat transfer by- conduction,
convection, radiation, and heat. Evaporators. Boilers and steam generators.

b s oall JIEYH (53
Sy

References:
+  Holman §.P,”Heat Transfer”,Mc Graw-Hill

2 Cr.hrs. = |2 Lect. + 1 Tut -+ 0 Lab]
Atomic structure of matter, X-ray diffraction, crystallography, solidification, crystalline imperfections,

diffusion, theory of alloys, binary and ternary alloys, iron carbon diagram, TTT diagrams, heal treatments,
deformation and strain hardening , mechanical properties of metals , physical properties of materials , corrosion

and wear.,

Bbte apally 255 A0S il e G yBi 2y iyl Gipe bt I il Lods piaballi N A5
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Jstilt
References:

o William F. Smith, “Principles of materials science and engineering "; McGraw-Hill, Third Edition,

1996.
o William D. Callister, Jr. “Materials science and engineering — An introduction”; John-Wiley, Seventh

Edition, 2006.

[P P P e

2Cr. hrs. = [ Lect. + OTut+2-Lab] - -~ =
Computer Simulation- Programming and Computer languages- Programming of simple chemical engineering
applications — Using of simulator packages (MATLAB) in chemical engineering problem solving.
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References:
+ B. A. Finlayson," Introduction to Chemical Engineering Computing”, 2006.

2Cr. hrs. = {2 Lect. +1 Tut + 0 Lab]

Unit processes in organic technology, nFTRation, sulphonation, halogenation , and oxidation. Ephasis is made

on industrial technological processes and flow sheets some organic compounds .
B TR B T R e e o
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References:

2Cr. hrs. = [2 Lect. -+ 1 Tut+ 0 Lab] L _ )
Applications of heat transter to the design of heat exchangers & ofher heal (ransfer-equipment (iucluding
evaporators), Simultaneous mass & heat transfer, humidification, water-cooling &. air conditioning.
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References:
«  Holman J.P,”Heat Transfer” MC Graw Hill
«  “Heat Exchanger Design HandBook”
. Ramesh K.shah and Dusan p.sekulic "Fundamentals of Heat Exchanger Design”

2Cr. hrs. =[2 Lect. +1 Tut -+ 0 Lab]

Diffusion and Inter-phase, Staged and Differential contacting schemes gas absorption, liquid extraction,
distillation, membrane processes, adsorption, hydrodynamics of staged and differential contact equipment.
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References:
Robert E. Treybal " Mass Transfer Operations”, o odition , Mc Graw Hill , Newyork , 1978.

1Cr. hrs. = [2 Lect. + +Tut +2 Lab]
Atomic & molecular spectra. Electro analytic
their applications. NMR.

al methods. Chromatographic methods (gas, liquid & chrome) &

(o Qi Ui g S AN Ul s 5 Jiatlh 5 b iy jally 3 ks
,LWI gy

References:
. 0O.D. Txagi, M. yadav,Text book of spectroscopy

s law, ionic mobility. Types-of cells, electrode potential, pH measureraents,
s, electroplating and electrochemical industries. Types of corrosion, forms of corrosion, oxidation of
ion. Coatings (organic, inorganic &

ds of protection. Cathodic & anodic protecti
Corrosion inhibitors. Material selection for corrosion resistance.

Conductivily of solutions, Faraday’

electrolyst
metals, corrosion testing. Metho

metallic), control of the environment.
THE
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References:
+  Pierre R.Ro

»  Philip A. Schweitzer, P.
+  Sharma K X, A Text Book of Physic
. Tondon O.N, Hand Book of Electroplating Anodizing an

berge,"hand book of corrosion engineering”
I, “Encyclopedia of corrosion technology”, 2 " edition
al Chemistry, 7 h Edition, Vikrs publishing, House PVT L1TD

d Metal Treatment, 6™ Edition, Small

Industry Research Institute

3Cr. hrs. = [2 Lect, + 0 Tut + 2 Lab]

Process variables & their measurements, temperature. pressure, flow rate, weight,
conductivity. Process analysis & control... Process coniro} of distillation towers, chemical rea

exelilifere sipment. Control circuits for chem.” lants. s
4%§f;uyﬁﬁi Pl

N

density, viscosity &
ctors, heat

ot RTINS
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References:
»  Stephanopoulos, G., "Chemical process control, an introduction to theory and practice”, 1984

+  Smith, C.A.and Corripio, A. B."Principles and practice of automatic process control”, 1985

: R AR e nga!:ox &
2Cr. hrs. =2 Lect. + { Tut + 0 Lab]
Paint compositions. Classification of paints. Primers & final coats. Surface preparation. Reactions of paint

systems. Paints for corrosion resistance.

AT

3 @L}.ﬁ.\ﬂ‘ ke

T

-Refarencess. ... e
« Hand book of surface coating

2Cr. hrs. = {2 Lect. 4 0Tut + [ Lab] B ‘ o ,
Cheniistry of dyes. Azoic dyes. Color formation in dye system. Dyeing processes for natural & synthetic fibers.

Laboratory preparations. Industrial preparation of dyes. Properties & testing,

Chiall (e Llera Chue yuiaad . Letiall s Ll CGLIYERE G - cilieall A3 8 I 0552 A e - liall eliasS
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References: k
+  Bernand p. Cobmann,”Textiles “Mc, Graw-Hill.

+  Stephanopoulos, G. “Industrial Dyes: Chemistry, Properties, Applications”
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2Cr. hrs. =[2 Lect. +1 Tut + 0 Lab]
Introduction, classification of chemical technology, and definitions . Industrial gases. NFTRogen industries.

Phosphorous industries,. Sulphur industries. Alkali industries. Acid industries.
e S e e SRR ST S
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References:
«Austin, G.T., Shreve's Chemical Process Industries, McGraw- Hill Book Co,

5™ Ed., 1984
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3Cr. hrs. = [1 Lect. +2 Tut + 2Lab}

Al the students undertake a major project
- in groups- an appropri
_ dissertation on the projec

eI R

TS e

as part of the program. The aim of project is to provide the students
ate Opportunity to implement the concepts and techniques to a particular design. A

a commity of 3 members

1 is submitted or

1 which the student is examined orally by
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References:
Text books of Chemical Engineering .

Y

3Cr. hrs. = [2 Lect, +1 Tut + 2 Lab}
and processing — Method of polymer processing — Recycling — Effect of
Processing using molds — Extrusion — Thermoforming.

Polymer blending — Crushing
processing condtion on polymer properties —

SRS S S
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References:
+  Barbalata,Synthetic Polymers Technology, Properties, Application,
+  Charle’s A.Harper, "Modern plastic hand book".

b

{:T%ct. +2 Tut + 0 Lab)
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Introduction, gas principles for designing pressure vessels, design codes, pressure calculations, ailowed
stresses, materials of construction, fundamentals of pressure vessel design, thin shells, thick shells and flanges.

Applications.

e e e e e D %
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References:
«  B.C. Bhattacharyya, chemical equipment design, 1998

ETNE R A S T e Hies

2Cr. hrs. = [0 Lect. +0 Tut +4 Lab]
Heat transfer. Fluid mechanics. Heat exchangers. Flow measurements. Distillation.

References:

«  Coulson and Richardson's, "Chemical Engineering”, volume 6, 2004
»  {aboratory Manuals .

2Cr. hrs. = |2 Lect. +1 Tut + G Lab] -
Hazard in chemical process — automatic control used to miminze accidents — Safety in deeling with chemicals

&3
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References:
«Danicl A. Crowl & Joseph F. Louvar , Chemical Process Safety , 3 edition, Pearson , 2011,

2Cr. hrs. = [2 Lect, + | Tut + 0 Lab]
Types of materials. Ferrous & non-ferrous, elements of material sclection, Factors affecting selection.
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References: :
+  James F.Shackelford “Introduction to material science for engineering”, 3 rd edition, 1992.

Differential mass balance in reactors. Kinetic models. Homogeneous reactors..Catalytic reactors. Besign:of-
ideal reactors, stability and optmulm operanon

Jh.c.ll Cadletaall atarad . OBle (F) u_h: u_)‘);.“j salall o jpe Auilaiall celaal tl)ﬂ ¢ Al e lill Ae ya Y
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References:

+  Levenspiel,O., Chemical Reaction Engineering, 1972
+ Fogler, F. S., Elements of chemical reaction Engineering, 1986

3Cr, hrs. =[2 Lect. + 2 Tut + 0 Lab}

Pariicle Characteristics, Propetties & handling ol solids, size reduction, screening. Mills, size classitication,
fluidization; floatation., Sedimentation and decantation, Filteration, Centrifugation, Separation of dmplets from

gases, Gas-solid separation.
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References:
Christie J. Geankopolis, " Transport Processes and Unit Operations ",Allyn and Bacon , 1978

Cr. hrs. =[1 Lect. +2 Tut + 0 Lab]

The engineering design process. The chemical engineering concept as apphied to the design process,
development of a process. The scale up.technique, process licensing, process evaluation, selection of. process
equipiiient, manufacture of equipment. Choice of industrial sites, the plant layout. Project engineering &

-"nmndgemﬁlf Plant start up.
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References:
+ Rudd, Powers, and siirola, Process synthesis, Prentice hall
+  Vilbrandt and Dryden, Chemical Engineering Plant Design, Mc Graw Hill
«  Max S. Peters, Klaus D. Timmerhaus , Plant design and economics for  chemical Engineers, Mc

Graw Hill.
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iEngieering
3Cr. hrs. = [2 Lect. +0 Tut + 2 Lab]

Use of computers in optimization of design & operation of equipment used in chemical engineering. Modelmg
& simulation of different systems.

References:
« B.A. Finlayson," Introduction to Chemical Enginecring Computing”, 2006

3Cr. his. = [2 Lect. + 2 Tut -+ 0 Lab]

Introduction - types and origin of petrolcum - general review of refining process of crude oil - dcsn;:u of
atmospheric, vacuum, pressure columns for petroleum fractionation, including auxiliary furnaces - recent

developments in heavy oil processing.
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References:
+  G.N. Sarkar " Advanced Petroleum Refining
+ JH. Gary,"Petroleum Refining Technology and Economics"
s W.L.Nelson " Petroleum Refining Engineering”

£
H
&

3Cr. hrs, =[2 Lect. + 2 Tut + 0 Lab] ] L o e e e

Characteristics of natural gas, natural gas productlon ndtmal gas & tiquid SC])'!I"]UOH Hydrates. Dehydlatlon of
naLural@h thscclhneous gas conditioning. Gas processing plants.
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References:
+ Gas Engineers Handbook
+ A.L.Kohi," Gas Purification",
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3Cr hrs. =2 Lect. +2 Tut + 0 Lab]

Various chemicals produced from petroleum including paraffin, aromatic and cycloparaffins. Thermal and
catalytic cracking for the production of olefins & other unsaturated compounds.
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References:
. P. Belov, "Fundamentals of Petroleum Chemicals Technology", Mir Publishers, Moscow ,1970.

»  A.Chauvel," Petrochemical Processes”

3Cr. hirs. = [2 Lect. +0 Fut + 2 Lab]
Atomic absorption units-analytical methods .Gravimetiic and volumetric methods of analysis.

oanadly s Qabadl 5k - e satiaial cagh Cilas g

References: ,
+  P.K. Agasyan , " Qualitative Sentimicroanalysis"
+ D.C.Harris, " Quantitative Chemical Analysis”

3Cr, hrs. =2 Lect. + 0 Tut + 2 Lab]

Water analysis. Water treatment, clarification, disinfecting, activated sludge process. Chemical and Biclogical
waste (reatment.
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References:
« Donald William Sundstrom, Wastewater Treatment ,Herbert E. Klei, Englewood Cliffs, NJ,

Prentice-Hall, 1979,
»  Metcalf and Eddy, Wastewater Engineering Treatment Disposal Reuse, McGraw-Hill, New Delhi,

1979.
« Standard Methods for the Examination of Water and Wastewater, American Public Health

Association, Water Pollution Control Federation, 1981.
+  Grady, C.P. L. Jr., Daigger, G. T., Lim, H. C. Biological Wastewater Treatment. Second Edition,

Viscosity improvement, vulcanization of rubber, molecular weight improvement. Surface treatment. Futction
of plasticizers, effect on mechanical propertics of polymers, types of plasticizers, external & internal
plasticizers.Pigments. -

bt ol Ay i ddalalt cialel ¢ cmbalall g1 5

References: ) ;
AlFred Rudin , " Elements of Polymer Science & Enginecring”, 2" edition ,1998.

3Cr. hrs. = {0 Lect. +0 Tut -+ [ 8Field] .
Training on general chemical industries. Industrial application of basic cowrses such as thermodynamic, fluid

sheeting. Simple mass and energy balance.
S
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3Cr. hrs, = [0 Lect. +0 Tut -+ 18Field]
Special training on chemical industries such as rubber, corrosion and food industries. Application of unit

operations and unit processes in chemical industrials or in laboratories or research institutes.
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3Cr. hus. = [0 Lect. +0 Tut + 18Field]
Special training on chemical industries such as plastics, dies, fibers and paints. Automatic control. Piping and

Instruments (P & I) diagrams. Quality control. Utilities (Steam, Water, electricity.).

5 3gabs CaptiY) Cildada o g I St ol il bl sy (G 8 Ja Al bl Lo oacasdll oy i
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3Cr. hrs. = [0 Lect. +0 Tut + 18Field]
Training on waste disposal, water treatment. Design of chemical units. Chemical technology. Plant design. Site

location and plant layout or in petroleum industry (fields or Plants).
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