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1- Decisions
examinations

2- Periodic
examination

3- Home work
and Quizzes

4. Practical lab
examinations

30

5

5

10

el 3 e

1. The
Presentation
method: The
teaching item
in this method
will be
displayed in
front of the
students on
the
whiteboard in
.details

2. The
discussion
method: Each
item will be
discussed
with the
students and
allowing to
them to give
their opinion
and comments
about the
whole parts of

.the lecture
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1. Modern Analytical Chemistry

,Harvey, Depauw University David
2.Quantitative analysis, Edward Haenisch ,W.C.
Pierce, and D.T. Sawyer,4™ edition

3.Modern organic chemistry , Rodger W.griffin,

New College ,Sarasota, Florida.
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Matlab :Introduction to
matlab,input ,output,constant
and varibles, conditional
statement ,loop statements
,array:-one dimension array

,fwo dimension array
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Basis Temperature and
pressure
Physical and chemical
e B | properties. JsY) Jaadl
examinations | L+ 1€ Presentation | Technique of problem solving Unit and 20 5
30 method:  — The | hamical engineering equation dimensions
teaching item in this e
2. Pefiod_ic method will be and StOlCthmetI'y.
exgm'”at'on displayed in front of
the students on the
3- Home work | Whiteboard In' | With reaction and without Material balance
a”g Cuzes | Bl reaction Problem involving tie
components
o PIEBEE (6D Recycle calculation
examinations .
10 By pass calculation 40| 10
Purge calculation
Combustion calculation
Ideal gas law
Real gas relation.
2. The discussion 1A Jacdl)
method: Each item Introduction to
will be discussed | Vapor pressure energy balance
with the students and | Saturation
allowing to them to | Partial pressure and humidity 16| 4
give their opinion | condensation and vaporization
and comments about
the whole parts of
the lecture.
Concepts and units of Energy Balance. | Energy Balance.
Heat capacity
Enthalpy change
Enthalpy change for phase
transition
The general energy balance 44| 11
The energy balance with
chemical energy
Heat of solution and heat of
mixing
Simultaneous mass and energy

AR




balance.

1.Himmelblau D. and Riggs J,"'Basic E)
calculations in chemical engineering", 7"

hall.

2. Coulson J. and Richardson J., "Chemical
engineering™,vol.6,Pergamon press.

3. Peters M. and Timmerhaus K., ""Plant design and
economics for chemical engineering™, 2th ed., Mc
Graw- Hill Kogakusha.

4.Solen K. and Harb J.,"Introduction to chemical
process fundamentals & design",4th ed., Custom
publishing.

5Smith  R.,"Chemical process design and
integration' ,2012,Wiley India.

6. Ahuja P, " Chemical engineering
thermodynamic™, 2009,PHI.
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1- Decisions
examinations

2- Periodic
examination

3- Home work
and Quizzes

4. Practical lab
examinations
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1. The
Presentation
method: The
teaching item
in this method
will be
displayed in
front of the
students on
the
whiteboard in
.details

2. The
discussion
method: Each
item will be
discussed
with the
students and
allowing to
them to give
their opinion
and comments
about the
whole parts of

.the lecture
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Identify thetypes of linesin theengineering
drawingand applied
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1.To construct parallel line

2. Toerecta perpendicular from a point to a line
3. To construct a triangle given the perimeter
and the ratio of the sides

4. To construct a triangle similar another
triangle but with a different perimeter

@\)S\ &ﬁu‘}(\
1. To construct a square given the diagonal
2. To construct parallelogram given two sides
and an angles

sl & g
1. To construct a regular hexagonal given the
length of the sides
2. To construct a regular hexagonal given the
diameter.

ceabaal) & gana¥)
1. To construct a regular octagon given the
diagonal
2. To construct any given polygon. Given the
length of the sides.

sl g 5!
1. To construct a regular polygon given the
diagonal
2. To construct a regular polygon given the
diameter.
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1. Draw an arcfitstwo circlesfrom abroad
2. Draw an arcfitstwo circlesfrom the inside
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1.Geometrical and Engineering Drawing, 2™ edition
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1- Decisions
examinations

2- Periodic
examination

3- Home work
and Quizzes

4. Practical lab
examinations
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1. The
Presentation
method: The
teaching item
in this method
will be
displayed in
front of the
students on
the
whiteboard in
.details

2. The
discussion
method: Each
item will be
discussed
with the
students and
allowing to
them to give
their opinion
and comments
about the
whole parts of

.the lecture
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Graphs OF Functions Sl & sl
CommonFunctions Bl & ganY)
Algebraic Functions T BAE
Limits AndContinuity oulal) & s

AverageRatesofChangeand ~ aludl & gauY)
SecantLines

Instantaneous Rates of Change &bl & sauY)

and Tangent Lines
Limit of a Function Gl g gl

andLimitLaws

The Limit Laws el &j,m&\
Eliminating Zero Denominators _xilall & suuY)
Algebraically

The e Lﬁd\aﬂ\ t_,m‘}[\
PreciseDefinitionofaLimit

all &}.\u‘i\
FindingDeltasAlgebraicallyforGivenEpsilons

Applications of Derivatives e Callill & sau¥)

e gl )l g s
The Mean value Theorem

Monotonic Function e ualall &ﬁu&\
Concavity and Curve Sketching J s¥) & saw¥)
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SecondDerivativeTestforLocalExtrema

Graphical Behavior of Functions <Ull & gaY)
from Derivatives

Applied Optimization &N g s

Newton's Method o) & sanl)
Anti derivatives o) & gaa¥)
IndefiniteIntegrals Al e sau¥)
Integration el & ga¥)

Sigma Notation and Limits of @wl-ﬁ\ g;,ws‘x’\
Finite Sums
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The Definite Integral e gaall ¢ sl
Area Under the Graph of e (Gl & sau¥)
a Nonnegative Function )
The Fundamental e GlEl & gay)
Theorem of Calculus

Fundamental Theorem, e &l )il & sau¥)
Part 2 (The Evaluation Theorem)

The Relationship e udall g gl
between Integration and Differentiation

1. THOMAS'CALCULUS ,12 edition
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Determine the facts of a new situation
Place these facts and information in a pattern so that you can understand them
Accept or reject the source values and conclusions based upon your experience,

judgment, and beliefs.

LF'\A:AS\ Cananll _¢

AL Aalaial) 5 HAY) il lgall) A siall 5 dalall ) jlgall- o
(masnill skall 5 ol 53
1- VERBAL COMMUNICATION

Student is able to express orally his ideas clearly and
confidently
B8l Jual gl
ASILBAES ga gua 5o \SBY) (o juaillile § )08
2- TEAMWORK

Work confidently within a group
Slaad) Jaall
4e gana Ganndfilanl)

3- ANALYSING & INVESTIGATING

Gather information systematically to establish facts
& principles. Problem solving
u"‘i *S\ S*S -

s absal) gRiltatlunulil ale giagia JSiile glralleas
AlCiaDa

4- INITIATIVE/SELF MOTIVATION

Able to be initiative, identifying the opportunities &
putting forward ideas & solutions
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5- WRITTEN COMMUNICATION

Student is able to express himself clearly in writing
Sl Juay)
LUKl A gy i (8 i) o 3 a8
PLANNING & ORGANISING
Student is able to plan the activities & carry out them

effectively
) g Jadasl
Jad sad o il g Adbdid Jadadil) e 3 jad

FLEXIBILITY
Adapt successfully to the changing situations &
environments
E.SJJAS\

il g 3 piiall pla gy aa lady ciusil)
TIME MANAGEMENT
Manage time effectively, prioritizing tasks and able
to work on time.
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Technology in
use

Describing technical functions and
applications ; explaining how technology 2
works;
Emphasizing technical advantages ;and
simplifying and illustrating technical 2 2" week
explanations
Materials Describing specific materials; |
technology categorizing materials; specifying and
describing prosperities; discussing quality
. |issues |
Materials Describing specific materials;
technology categorizing materials; specifying and |
describing prosperities; discussing quality |
. |lissues
Components | Describing  component  shapes  and
and assemblies | features;Explaining and assessing
manufacturing techniques; Explaining 2 5" week
| jointing and fixing techniques; Describing ]i
positions of assembled components
Components Describing  component  shapes and
and assemblies | features;Explaining and assessing
manufacturing techniques; Explaining 2 6™ week
jointing and fixing techniques; Describing
positions of assembled components
Engineering Working with drawings; Discussing
design dimensions and ;Precision Describing
design phases and procedures; Resolving
design problems
Breaking point | Describing types of technical problem;
*Conductin Assessing and interpreting  Faults;
Gaiel® | g Jessons Describing  the  causes  ofFaults;
(slad *Team Discussing repairs and maintenance
Project Breaking point Descrit_)ing types of techni_cal problem;
£l aygii Assessing and interpreting  Faults;
LU 4 : Dgscrlb!ng t_he causes ofFaults;
L Lea_mm.g Discussing repairs and maintenance
@S Application Fundamental  Concepts; Tools and
5_paladll (adxll 3ok ol Techniques;  Materials ~ Used  in
Gl g* ACICICE S Nanotechnology; Chemical Processing of 2 10™ week
Ay Ceramics; Safety of Manufactured
Nanomaterials
Scientific Overview; How to Start a Scientific
Writing Paper; Titles for Essays and Scientific

1% week
Technology in
use

2 3" week

2 4™ week

2 7" week

2 8" week

2 9" week

2 12" week

5 daduall



Scientific
Writing

Scientific
Writing

Technical
development

Technical
development

Procedures and
precautions

Procedures and
precautions

Monitoring and
controls

Monitoring and
controls

Theory and
Practice
Theory and
Practice

Papers

How to write abstracts
Introduction;Materials and  Methods;
Results;Discussion and

Conclusions;Acknowledgements ;Tables
and Graphs in Scientific Papers ;Citation
of Reference in the List of References and

End of Paper

How to write abstracts
:Introduction;Materials and  Methods;
Results;Discussion and

Conclusions;Acknowledgements ;Tables
and Graphs in Scientific Papers ;Citation
of Reference in the List of References and
End of Paper

Discussing  technical requirements;
Suggesting ideas and solutions; Assessing
feasibility; Describing improvements and
redesigns

Discussing  technical requirements;
Suggesting ideas and solutions; Assessing
feasibility; Describing improvements and
redesigns

Describing health and safety precautions;
Emphasizing  the  importance  of
precautions; Discussing regulations and
standards; Working with written
instructions and notices

Describing health and safety precautions;
Emphasizing  the importance  of
precautions; Discussing regulations and
standards; Working with written
instructions and notices

Describing automated systems referring to
measurable  parameters; Discussing
readings andTrends; Giving approximate
figures

Discussing readings andTrends; Giving
approximate figures

Explaining tests and experiments;
Exchanging views on predictions and
theories; Comparing results with
expectations; Discussing causes and
effects

Explaining tests and experiments;
Exchanging views on predictions and
theories; Comparing results with
expectations; Discussing causes and

6 Aaiall

13" week

14" week

15" week

16" week

17" week

18" week

19" week

20" week

21 week

22nd
week






1- Cambridge English for Engineering
By: Mark Ibbotson

2- English in Mechanical Engineering

By: Eric H. Glendining

3- English for Mechanical Engineering

By: Milend Strovs Gagic

4- Professional English Textbook for General
Engineering Students

By: Ali Ghazizadeh
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Numerical methods for solving
linear equations like newton
Raphson,secant,bisections,false
position,fix point ,numerical

methods for solving non linear
equations Gauss elimation
Numerical methos for solving
ODE
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examinations 30

examination

Home work
and Quizzes

4. Practical
examinations

1. The Presentation

method: The teaching item in this
method will be displayed in front
of the students on the whiteboard
in details.

2. The discussion method:

Each item will be discussed with
the students and allowing to them
to give their opinion
andcomments about the whole
parts of the lecture.

Reaction Rate Equation
Reaction Orders
Determining the Order of
Reactions

Empirical Rate Equations of
the nth Order

Method of Half-Life ty,
Parallel Reactions
Homogeneous
Reactions
Autocatalytic Reactions
Irreversible  Reactions in

Catalyzed

Series
First Order Reversible
Reactions
Second Order Reversible
Reactions
General Reversible
Reactions
Simultaneous Irreversible

Side Reaction

Pseudo-Order Reaction
Practical Measurements of
Reaction Rates

Batch Isothermal Perfectly
Stirred Reactor

Semi-Batch Reactors
Continuous Flow Isothermal
Perfectly  Stirred  Tank
Reactor

Continuous Isothermal Plug
Flow Tubular Reactor
Continuous Multiphase
Reactors

Fluidized Bed System

Fluid Catalytic Cracking
(FCC) Unit

Ideal Isothermal Reactors
Numerical Methods for
Reactor Systems Design
Reversible Series Reactions
The Semi-batch Reactor
Continuous Flow Stirred
Tank Reactor (CFSTR)
Multi-Stage Continuous
Flow Stirred Tank Reactor
Equal Size CFSTR In Series
Space Time (ST) and Space
Velocity (SV)

Fractional Conversion,
Yield, and Selectivity in

15 dadall

Rate reaction

Industrial and

Laboratory Yo
Reactors

Reactor Design
Fundamentals for

Ideal Systems

Yo



Reactors

Relationship Between
Conversion, Selectivity, and
Yield

Plug Flow Reactor
Heterogeneous Tubular
Reactor

Design Equation for
Systems of Variable Density
Design Equations for
Heterogeneous Reactions
Comparison of Ideal
Reactors

CFSTR and Plug Flow
Systems

Dynamic Behavior of Ideal
Systems

Flow Recycle Reactor

Operating Temperature,
Reaction Types, and
Temperature

Effect of Operating
Parameters on Equilibrium
Conversion

Energy Balance and Heat of
Reaction

Energy Transferred between
the System and
Surroundings

Batch Reactor

Plug Flow Reactor

Auto thermal Reactors
Conversion in Ammonia
Synthesis
Two-Dimensional Tubular
(Plug Flow) Reactor

Pressure Drop (AP) in
Tubular (Plug Flow)
Reactors

Thermal Behaviors in Flow
Systems

Exothermic Reactions in
CFSTRs

Thermal Behavior of a
Tubular Flow Reactor
Variable Coolant
Temperature in a CFSTR
Optimal Design of Non-
Isothermal Reactors
Minimum Reactor VVolume
at the Optimum Temperature
Progression (OTP) of a
Single CFSTR with a
Reversible

Exothermic Reaction
Optimum Reactor Size

16 4aiual)



1. Modern Analytical Chemistry

,Harvey, Depauw University David
2.Quantitative analysis, Edward Haenisch ,W.C.
Pierce, and D.T. Sawyer,4™ edition

3.Modern organic chemistry , Rodger W.griffin,

New College ,Sarasota, Florida.
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- Directed distance and angle
- P. C. — Cartesian Relation
- Graphing of Polar Curves )
- The Symmetries of Polar Curves Polar Coordinates (P.
- Conical Section in P. C. C) 16 4
- The Integration in P. C.
- The angle between the radius vector and the
tangent line
- The angle between two curves
- Vectors representation
1. The - Properties of vectors.
: : - The tangent and normal vectors to a curve.
Presentation | _vsectors in space.
method: The | - Vector Length
Feaching item | - Scalar or Dot product. The Vectors 16 4
in this method | - Angle between two vectors
. - Equation of line in plane
1- Decisions V\{III be . - Vector or Cross Product
examinations 30 displayed in - Plane and Line in the space
front of the - Angle between two plane
2_ Periodic students on - Triple vectors product
examination 5 | the - Introduction -
whiteboard in | - Limits and the Continuity
3- Home work . - Derivatives and Motion
and Quizzes 5 details - Differentiation rules The Vector — Valued
2. The - Directed Distance Function 16 4
discussion - The unit tangent vector
method: Each | - The curvature
: : - The Unit normal vector
:jt.em will be - The Torsional and Binormal vector
':SCUSSEd - Introduction
with the - Domain and Ranges
students and - Limits and continuity
allowing to - Partial derivatives (P. D.).
- - Higher orders and Mixed P. D. types
the_m to _gl_ve - Th% chain rule P Functions of Two or
their opinion . girectional derivatives and Gradient vector More Independent \ 1 ¢
and comments | _ properties of directional derivatives Variables
about the - Tangential plane and normal vector
whole parts of | - Equation of Tangent and normal lines
- Linearization
.the lecture - The true increment
- The extremes
- Lagrange Multiplier
- Double integral
- Properties of double integral
- Volume in double integral
- First and Second Fubini's Theorems Multiple Integrals 16 4

- Application of the double integral

- Double integral in Polar Coordinates

- Triple integral

- Cartesian, Cylindrical and Spherical coordinates
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- Introduction
- The convergence and divergence
- Definition

- Useful Theorems

- Infinite Series

- Sequence and Sequence of partial sums.
- Geometric Series and its sum.

- Convergent — Divergent Tests

- Power series

- Interval of Convergence

- Taylor Polynomial

- Maclaurin Series

- The Binomial Series

1- K. A. STROUD, "ENGINEERING
MATHEMATICS, PROBLEMS AND
APPLICATION" McGraw Hill, New York, USA,
(1984).

2 - George B. Thomas, Jr. " THOMAS'
CALCULUS Vol. 1", Pearson Education, Inc.,
USA, (2005).
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1- To teach the student how to select the equipment of chemical processes
2- Toteach the student how to solve the problem and the troubleshooting of

chemical industries due to corrosion problems.

3- To teach the student how to analyze the corrosion problem.

4- To teach the student how to understand the mechanism of corrosion.

5- To teach the student the thermodynamics and kinetics of corrosion.

6-To teach the student how to use and apply corrosion inhibitors of different

-1 SV eyl Cilaal
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types.

7- To teach the student how to protect metals and alloys by coating and
electroplating.

8- To teach the student how to establish the cathodic and anodic protection and
their economic effects.

9- To teach the student how to use the corrosion data for design and operation.
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1- Corrosion and corrosion control
Herbert H. Uhlig, R. Winston Revie.—4th ed
2-Fundamentals of electrochemical corrosion
E.E. Stansbury and R.A. Buchanan
3- Principles and prevention of corrosion
Denny A. Jones 2" ed
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jﬁﬁnjfﬁj LCD b pabas | ousaigh JSUI EFFECT OF STRESS v \Y
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1. fundamental of electrochemical
treatment and application, barid , 2ed edition, 2007
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1- To learn the student how to design the equipment of mass transfer processes ':(;“ﬂjsy‘ @U)J‘ alaal
2- To learn the student how to make the material and energy balance of the units.
3- To learn the student how to solve the problem and the troubleshooting of chemical
industries.
4- To learn the student how to solve the pollution problem of environment.
5- To learn the student how to solve the problem of Gas Absorption Tower.
6- To learn the student how to solve the problem of Distillation Column.
nt how to solve the problem of Liquid-Liquid Extraction Column.
8- To learn the student how to solve the problem of Cooling Tower.
9- To learn the student how to solve the problem of Evaporators.
10- To learn the student how to solve the problem of lon-Exchange.
11- To learn the student how to solve the problem of Dryer.
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1-Coulson & Richardson's Chemical Engineering Solutions, Volume 2
2-Mass Transfer
From Fundamentals to Modern Industrial Applications
Koichi Asano
Tokyo Institute of Technology
3- Mass transfer principles and applications
DIRAN BASMADJIAN
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1-Fuel cell technology, Johan Wiley and sons, 2002
2-Fuel cell and batteries, William Clowns and sons, 1998
3-Introduction of fuel cell, Barnes and Noble .Inc. 1995
4-Batteries technology,Johan Wiley and sons 2003
5-Batteries references, ASM international, 2002

6-Small batteries,Johan Wiley and sons, 1980
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1- Decisions
examinations
30

2- Periodic
examinatio
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3- Home work
and Quizzes
5

4. Practical lab
examinations
10
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1. The
Presentation
method:
The
teaching
item in this
method will
be
displayed in
front of the
students on
the
whiteboard
in details.

2. The
discussion
method:
Each item
will be
discussed
with the
students and
allowing to
them to give
their
opinion and
comments
about the
whole parts
of the
lecture.

grosbl o GLA [/ samgll oo

JsYI el ostn Js¥1 ¢ gVl

Jadkl JsVly b JUsY) gl g gl
Slodngd 08l gl (Fes 096 U g sV
Sl Il els 056 ml ) g el

A 2l Jaang B SlaeY) sl g sV

Sl

o 21y ) A1 JUsl eBalas palid) g oY)
) el s lsbY)

JUsY oBalal Slpedll jenid) L) @W‘m
o ol s 3SR

By gy Blo) JusY) bls ol el
Osking OplsS”

A JUis! oMalak 2yl SN mldl g 9l
54y

plr ¥ Jgo ol o OLAH 5l g
sypmil

S OL A e ool )

2akall) syl ZV) (3 OL AL e Wl g gl
(3

s eV @ OLH medl e W g Yl

. dael) 2aal)

G brall bosg aeedl o e i) o)
ingal) 22 o))

Llogl e adall sl fab el g gl
5ladly asll)

B3 o) J9¥) g sl

SN Sl ) S

OslSOL) ponas I £ 500l

A e e

by borall Caty i A OVolas aldl g Y)

13 dadall

4 5llal (,.14\;5\ ol 2

JoY) oyl fead

QW oyl Jadl

Al A )

Ll | 3
< tﬁ
45 | 15

45| 15



0L, Jdes

UL PPN R N WO

bl eed Bt bl g el

N oW g sl

oM o Pl A B plg) pald £

oM akes o) aSUgndd 53l Ol 301 g oY)
LD e Wee O PN PR |
il

idoa) 2Lall 3 g S JUs) 2o gl g5l
&

b pie SIW g sl

dga el pllad (bl Slles e wll g sl
bl Lk

o Cbi gl sl e el g gl
) sl

1. Chemical engineering processes
2.Chemical engineering vol.2 Coulson
Richardson.

3. Lecture notices from sites of internet
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Fick’s Laws describe
diffusion Convection

Chronoamperometry

Steady state voltammetry
Cyclic voltammetry
Differential pulse
voltammetry

1.Junction Potentials
2.Potential Due to IR Drop.

Dynamic Electrochemistry
Stationary Amperometry

Electroplating of various
metals
Electroless plating

Autocatalytic plating

Electrowinning ,
definition and
mechanism
Application of
electrowinning of some
metals

electrofining

Application of
electrofining

Electroplating, theory and
definition




Electromachining

electropolishing

1.J. S. Newman, Electrochemical systems, Prentice-Hall,
Englewood Cliffs, NJ, 1973.

2. J. Koryta, Principles of electrochemistry, Wiley, Chichester,
1987.

3.Advances in electrochemistry and electrochemical engineering,
Wiley,

New York. Volumes 1-9, ed. P. Delahay and C. W. Tobias;
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1- Decisions
examinations

2- Periodic
examination

3- Home work
and Quizzes

4. Practical lab
examinations

30

5

5

10

el 3 e

1. The
Presentation
method: The
teaching item
in this method
will be
displayed in
front of the
students on
the
whiteboard in
.details

2. The
discussion
method: Each
item will be
discussed
with the
students and
allowing to
them to give
their opinion
and comments
about the
whole parts of

.the lecture
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1.Picket,electrochemical reactor design ,
2ed edition, 1989
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1- To learn the student how to know the pollution of water, air and soil, its -3 G-AU,)-.J‘ slaal
sources, measurements.

2- To learn the student how to control the problem and the troubleshooting of equipment of pollution
prevention.

3- To learn the student how to solve the pollution problem of environment electrochemically,

1- To learn the student about, Positive Features of Electrochemical Remediation.

2- To learn the student about Direct Electrolysis of Pollutants.

3- To learn the student about Indirect Electrolysis of Pollutants.

4- To learn the student about Electroflotation.

5- To learn the student about Electrocoagulation.

6- To learn the student about Electroflocculation.

7 To learn the student about Electrochemical Remediation of Gaseous Pollutants.

8- To learn the student about Membrane-Assisted Processes.

9- To learn the student about Electroremediation of Soils.

10- To learn the student about Emerging Materials for Electrochemical Treatment of Pollutants.
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1-Environmental Electrochemistry, Krishnan Rajeshwar, Jorge G. Ibanez
2-Environmental Oriented , C.A.C. Sequeira
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