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Course Description Form

1. Course Name:
COMPUTATIONAL FLUID DYNAMICS

2. Course Code:
ME 4301E

. Semester / Year:
1st /2023

. Description Preparation Date:
19/9/2023
. Available Attendance Forms:
In-person lectures
. Number of Credit Hours (Total) / Number of Units (Total)
15 theoretical +15 Tutorial + 30 practical (60 Hours) / 2 Credit Hours

. Course administrator's name (mention all, if more than one name)
Name: Dr. SAAD MOHAMMED JALIL
Email: saad.jalil@uoanbar.edu.iq

8. Course Objectives

Course Objectives e Analyze mathematically the governing equations for fluid flow and heat
transfer.

Improve skills in computational fluid dynamics to address engineering
problems.

Study applying finite difference method in solving different types of
Partial Differential Equations (PDEs) that describe different fluid
dynamics and heat transfer problems.

Practice using ANSYS FLUENT in design, meshing, and solving
various CFD applications.

9. Teaching and Learning Strategies

Strategy The course is an introductory course to computational fluid dynamics
undergraduate students. The finite difference method will be used to so
different types of Partial Differential Equations that describe various fl
dynamics and heat transfer problems. The discretization, stability, and er
analysis are elaborated. A commercial code ANSYS will be used to solve Naiy
Stokes (NS) equations for incompressible flow.

10. Course Structure

Week | Hours | Required Unit or subject name Learning Evaluation

Learning method method

Outcomes



mailto:saad.jalil@uoanbar.edu.iq

To understand basic
concepts of
computational methods.

Introduction to Computational Fluid
Dynamics

(Lectures +
tutorials +
Lab)

To understand basic
concepts of
computational methods.

Mathematical Modelling

(Lectures +
tutorials +
Lab)

To understand basic
concepts of
computational methods.

Mathematical Classification of Partial
Differential Equations

(Lectures +
tutorials +
Lab)

To characterize the
partial differential
equations numerically
by applying Tylor series

techniques.

Boundary Conditions

(Lectures +
tutorials +
Lab)

To model and simulate
numerically different
practical fluid flow and
heat transfer
applications by Ansys.

NUMERICAL MODLEING AND
SIMULATION

(Lectures +
tutorials +
Lab)

To characterize the

partial differential
equations numerically
by applying Tylor series
techniques.

Discretization Method: Finite
Difference Methods.

(Lectures +
tutorials +
Lab)

To characterize the

partial differential
equations numerically
by applying Tylor series
techniques.

FDM first order and second orders

(Lectures +
tutorials +
Lab)

To characterize the
partial differential
equations numerically
by applying Tylor series

techniques.

FDM first order and second orders

(Lectures +
tutorials +
Lab)

To model and simulate
numerically different
practical fluid flow and
heat transfer
applications by Ansys.

NUMERICAL MODLEING AND
SIMULATION

(Lectures +
tutorials +
Lab)

To model and simulate
numerically different
practical fluid flow and
heat transfer
applications by Ansys.

NUMERICAL MODLEING AND
SIMULATION

(Lectures +
tutorials +
Lab)

To characterize the
partial differential
equations numerically
by applying Tylor series

techniques.

Accuracy, Consistency, Stability and
Convergence.

(Lectures +
tutorials +
Lab)

To characterize the

partial differential
equations numerically
by applying Tylor series
techniques.

NONLINEAR PROBLEMS

(Lectures +
tutorials +
Lab)

To apply various
discretization methods
for 1D and 2D
problems.

NONLINEAR PROBLEMS

(Lectures +
tutorials +
Lab)




To apply various
discretization methods
for 1D and 2D
problems.

To apply various
discretization methods
for 1D and 2D
problems.

(Lectures +
Irregular shapes tutorials +
Lab)

(Lectures +

Irregular shapes tutorials +
Lab)

1. Course Evaluation

Two monthly exams (1 hour) =10% for each one, quizzes = 10%, homework= 10%, Lab
(ANSYS) =10%, and three-hour final course exam= 50%).

2. Learning and Teaching Resources

Required textbooks (curricular books, if any) Hoffmann, K. A. (1989): Computation
fluid dynamics for engineers. A

publication of engineering education
system TM, Austin, Texas 78713, USA.
Anderson, J. D. Jr. (1995): Computation
fluid dynamics, the basic with
applications, McGraw-Hill, New York.
Boss, T. K. (1997): Numerical fluid
dynamics, Narosa Publishing House,
New Delhi.

Computational Fluid Mechanics and heat
transfer, John C. Tannehill et al., 1997.

Main references (sources) Computational Fluid Dynamics, An
Introduction, John F. Wendt (Ed.), 2009.

Recommended books and references None

(scientific journals, reports...)

Electronic References, Websites None
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Course Description Form

. Course Name:

Power Plants

. Course Code:

ME 4303

. Semester / Year:

2nd /2024-2023

. Description Preparation Date:

19/9/2023

. Available Attendance Forms:

Physical Attendance

. Number of Credit Hours (Total) / Number of Units (Total)

45 theoretical +15 Tutorial (60 Hours) / 3 Credit Hours

. Course administrator's name (mention all, if more than one name)

Name: Dr. SAAD MOHAMMED JALIL
Email: saad.jalil@uoanbar.edu.iq

. Course Objectives

Course

Objectives

1. To provide an overview of power generation through various methods.

2. To learn the layout of different conventional power plants.

3. To understand the various components, operations, and applications of different
types of power plants.

4. To study the principles of the steam and gas turbine power plants.

5. To understand the working of diesel and gas turbine power plant

6. To create awareness about the cost of electric energy, cost calculation, and
economics of various

power plants.

9. Teaching and Learning Strategies

Strategy

This is a required course for Mechanical Engineering Program. The course
will cover the basic principles of Power Engineering Technology. This
course provides the student with an introduction to the major systems and
components that make up a modern power plant.

10. Course Structure

Week

Hours

Unit or subject | Learning | Evaluation

Required Learning Outcomes
method

name method

Apply the basic concepts of
thermodynamics to evaluate the
efficiency of modern Rankine cycle
steam power plants with the
implementation of superheating,
reheating, and regenerative

Introduction Of

Thermodynamic

Cycles Used In
Power Plants

Quiz
Exam
Report

(Lectures +
tutorials )
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Apply the basic concepts of
thermodynamics to evaluate the
efficiency of modern Rankine cycle
steam power plants with the
implementation of superheating,
reheating, and regenerative

Advanced
Rankine Cycle
(Reheating,
Regenerative)

(Lectures +
tutorials )

Apply the basic concepts of
thermodynamics to evaluate the
efficiency of modern Rankine cycle
steam power plants with the
implementation of superheating,
reheating, and regenerative

Advanced
Rankine Cycle
(Reheating,
Regenerative)

(Lectures +
tutorials )

Apply the basic concepts of
thermodynamics to evaluate the
efficiency of modern Rankine cycle
steam power plants with the
implementation of superheating,
reheating, and regenerative

Steam
Generators,
Steam
Condensers,
Steam Turbines

(Lectures +
tutorials )

Identifying the performance of gas
turbines with modern enhancing
efficiency methods including
intercooling, reheating, and heat
exchanger

Introduction To
Gas Turbine
Power Plants

(Lectures +
tutorials )

Identifying the performance of gas
turbines with modern enhancing
efficiency methods including
intercooling, reheating, and heat
exchanger

Modification Of

The Basic Cycle

(Intercooling &
Reheating)

(Lectures +
tutorials )

Identifying the performance of gas
turbines with modern enhancing
efficiency methods including
intercooling, reheating, and heat
exchanger

Modification Of
The Basic Cycle
(Regeneration)

(Lectures +
tutorials )

Analyzes the combined cycle plant,
the energy and mass balance
equations are used to analyze the
irreversible Brayton and Rankine
cycles, with air and water/steam as
the working fluids respectively

Combined
Cycles

(Lectures +
tutorials )

Analyzes the combined cycle plant,
the energy and mass balance
equations are used to analyze the
irreversible Brayton and Rankine
cycles, with air and water/steam as
the working fluids respectively

Combined
Cycles

(Lectures +
tutorials )

Identifying the variable plant factors
in the cost analysis of various power
plants.

Economics Of
Power Plants

(Lectures +
tutorials )

Identifying the variable plant factors
in the cost analysis of various power
plants.

Economics Of
Power Plants

(Lectures +
tutorials )




Identifying the variable plant factors
in the cost analysis of various power
plants.

Understanding the essential .
: . Introduction To
components and working principles Diesel Power | (Lectures +
of Diesel and Hydro-Water power tutorials )
Plant
plants.
Understanding the essential . .
: .. Diesel Engine
components and working principles (Lectures +
. Performance :
of Diesel and Hydro-Water power . tutorials )
And Operation
plants.

Understanding the essential
components and working principles| Hydro-Water | (Lectures +
of Diesel and Hydro-Water power Power Plant tutorials )

plants.

Cost Analysis Of A | (Lectures +
Power Plant tutorials )

1. Course Evaluation

Two monthly exams (1 hour) =10% for each one, homework and quizzes = 20%, and three-
hour final course exam= 60%).

2. Learning and Teaching Resources

Required textbooks (curricular books, if any) Power Plant Technology by M. M. El Wakil
Power plant by F.T. Morse

Power Plant Engineering by R. K. Hegde
Applied Thermodynamics for Engineering
Technologist by T. D.Eastop& J Mc.
Conkey

Main references (sources) Power Plant Technology by M. M. El Wakil

Recommended books and references None

(scientific journals, reports...)

Electronic References, Websites None
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Introduction:

The educational program is a well-planned set of courses that include
procedures and experiences arranged in the form of an academic syllabus.
Its main goal is to improve and build graduates' skills so they are ready for
the job market. The program is reviewed and evaluated every year through
internal or external audit procedures and programs like the External
Examiner Program.

The academic program description is a short summary of the main
features of the program and its courses. It shows what sKkills students are
working to develop based on the program's goals. This description is very
important because it is the main part of getting the program accredited,
and it is written by the teaching staff together under the supervision of
scientific committees in the scientific departments.

This guide, in its second version, includes a description of the academic
program after updating the subjects and paragraphs of the previous guide
in light of the updates and developments of the educational system in Iraq,

which included the description of the academic program in its traditional

form (annual, quarterly), as well as the adoption of the academic program

description circulated according to the letter of the Department of Studies
T 3/2906 on 3/5/2023 regarding the programs that adopt the Bologna
Process as the basis for their work.

In this regard, we can only emphasize the importance of writing an
academic programs and course description to ensure the proper functioning

of the educational process.




Concepts and terminology:

Academic Program Description: The academic program description provides a

brief summary of its vision, mission and objectives, including an accurate description
of the targeted learning outcomes according to specific learning strategies.

Course Description: Provides a brief summary of the most important characteristics

of the course and the learning outcomes expected of the students to achieve,
proving whether they have made the most of the available learning opportunities. It
is derived from the program description.

Program Vision: An ambitious picture for the future of the academic program to be

sophisticated, inspiring, stimulating, realistic and applicable.

Program Mission: Briefly outlines the objectives and activities necessary to achieve

them and defines the program's development paths and directions.

Program Objectives: They are statements that describe what the academic

program intends to achieve within a specific period of time and are measurable and
observable.

Curriculum Structure: All courses | subjects included in the academic program

according to the approved learning system (quarterly, annual, Bologna Process)

whether it is a requirement (ministry, university, college and scientific department)

with the number of credit hours.

Learning Outcomes: A compatible set of knowledge, skills and values acquired

by students after the successful completion of the academic program and must
determine the learning outcomes of each course in a way that achieves the
objectives of the program.

Teaching and learning strategies: They are the strategies used by the faculty

members to develop students’ teaching and learning, and they are plans that are
followed to reach the learning goals. They describe all classroom and extra—

curricular activities to achieve the learning outcomes of the program.
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Academic Program Description Form

University Name: ......... University of Anbar

Faculty/Institute: ......... Engineering College

Scientific Department: .......... Mechanical Engineering

Academic or Professional Program Name: ... Bachelor's degree in Mechanical

Engineering.

Final Certificate Name: ... Bachelor of Science (B.Sc.) in Mechanical
Engineering

Academic System: ...... Semesters

Description Preparation Date: 24/9/2023

File Completion Date: 24/9/2023

Signature: Signature:

Head of Department Name: Scientific Associate Name:

Asst. Prof. Dr. Khaldoon F. Brethee Prof. Dr. Mohammed A. Ahmed
Date: Date:

The file is checked by:
Department of Quality Assurance and University Performance
Director of the Quality Assurance and University Performance Department:

Date:

Signature:

Approval of the Dean
Prof. Dr. Ameer A. Hilal
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1. Program Vision

The department of Mechanical Engineering endeavors to be one of the leading
Mechanical Engineering programs in order to improve and serve local and global

communities.

2. Program Mission

The department of Mechanical Engineering’s mission aims to contribute to high-
quality education in the Mechanical discipline and encourage scientific research
that helps to solve mechanical problems by employing modern technology and

advanced knowledge.

3. Program Objectives

The Mechanical Engineering program provides graduates with solid practical and

professional knowledge in this field of engineering through:

1) Provide a high quality of mechanical engineering education via

outstanding teaching, innovative curriculum, and career-relevant training
programs.

Encourage and promote execution innovative research and find solutions
for the complex problems related to mechanical engineering.

Prepare mechanical engineers adhered to the professional ethics,
applicable laws and the accepted standards to prevent corruption and
deviation.

Promote the quality of education and scientific research for the academic
staff and employees of the department.

Offer mechanical engineering consulting services that satisfy a

community's and an institution's requirements.




4. Program Accreditation
No

5. Other external influences

No

6. Program Structure

Number of
Program Structure Credit hours Percentage Reviews*
Courses

Institution

5 16 11%

Requirements

College
37 26%

Requirements

Department
85 59%

Requirements

Summer Training 0 0

Other 3 6

* This can include notes whether the course is basic or optional.

7. Program Description

Year/LeveI Course Code | Course Name Credit Hours

Theoretical | Practical

ENG 003 Calculus I

ENG 006 Engineering Mechanics I (Static)
20232024/ First MEC 001 Principles of Manufacturing Process
UOA 005 Human Rights and Democracy
Year| Semester | ;54 (07 Computer Science

ENG 001 Physics

UOA 001 Arabic Language

ENG 004 Calculus II

MEC 002 engineering Mechanics- II(Dynamics)

2023/2024/ First

Year/ Semester 2

NN [WIN W ||| |W W

ENG 007 Engineering Drawing
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UOA 002

Chemistry

UOA 003

English Language

ENG 005

Fundamentals of Electrical
Engineering

MEC 003

Computer Programming

2023/2024/
Second Year/

Semester 1

ENG 008

Calculus-III

MEC 005

Fluid Mechanics-1

MEC 006

Strength of Materials-I

MEC 004

Thermodynamics-I

MEC 007

Mechanical drawing

MEC 012

Electrical Machines

UOA 006

The Crimes of Baath Regime in Iraq

2023/2024/
Second Year/

Semester 2

ENG 012

Ethics and Leadership Skills

ENG 009

Calculus-1V

MEC 011

Engineering Metallurgy

MEC 009

Fluid Mechanics-11

MEC 010

Strength of Materials-II

MEC 008

Thermodynamics-11

2023/2024/ Third

Year| Semester 1

ME 3309

Gas Dynamics

ME 3201

Engineering Statistics

ME 3301

Engineering Analysis

ME 3302

Heat Transfer-I

ME 3303

[Theory of Machines-I

ME 3304

Internal Combustion Engines

ME 3306

Research Methodology

2023/2024/ Third

Year| Semester 2

ME 3101

English Language-III

ME 3202

Engineering Numerical Methods

ME 3305

Manufacturing Processes

ME 3102

Management and Leadership Skills

ME 3307

Heat Transfer-11

ME 3308

Theory of Machines-II

ME 3310

Industrial Engineering and Economic
Analysis

NN N[N [N [N [ [N [N [N [ [W NN [N N[N |W]—

2023/2024/
Fourth Year/

Semesterl

ME 4301

Design of Machine Elements-I

ME 4310

Final Year Project-I

ME 4302

Air Conditioning

ME 4301 E

Computational Fluid Dynamics (CFD)

ME 4304

Mechanical Vibrations

ME 4308

Engineering Materials

ME 4101

English Language-1V

2023/2024/
Fourth Year/

Semester 2

ME 4305

Finite Element Method (FEM)

ME 4306

Design of Machine Elements-II

ME 4307

Refrigeration

ME 4309

Control Systems

ME 4302 E

Renewable Energy

ME 4303

Power Plants

ME 4310

Final Year Project-I1

DO NN N[N W[ [N [N [N [




8. Expected learning outcomes of the program

Knowledge

An ability to acquire and apply new
knowledge as needed, using appropriate

learning strategies.

An ability to develop and conduct appropriate
experimentation, analyze and interpret data, and

use engineering judgment to draw conclusions.

Skills

An ability to identify, formulate, and solve

complex engineering problems by

applying principles of engineering,
science, and mathematics.
An ability to communicate effectively with

a range of audiences.

An ability to apply engineering design to produce

solutions that meet specified needs with

consideration of public health, safety, and welfare,
as well as global, cultural, social, environmental,

and economic factors.

Ethics

An ability to function effectively on a team

whose  members together  provide
leadership, create a collaborative and
inclusive environment, establish goals,

plan tasks, and meet objectives.

An ability to recognize ethical and professional
responsibilities in engineering situations and make
informed judgments, which must consider the
impact solutions

of engineering in global,

economic, environmental, and societal contexts.

9. Teaching and Learning Strategies

1-Explaining the scientific material to the students in detail.

2- Students’ participation in solving mathematical problems

3- Discussion and dialogue about vocabulary related to the topic

10. Evaluation methods

Implemented at all stages of the program in general.




11. Faculty

Faculty Members

Academic Rank Specialization Special Number of the teaching
Requirements/Skills staff

(if applicable)
General | Special Staff Lecturer

Professor General Power 4 4
Mech.Eng.
Assistant Professor General Power 2 2
Mech.Eng.
Lecturer General Power
Mech.Eng.
Assistant Lecturer General Power
Mech.Eng.
Professor General Applied
Mech.Eng.
Assistant Professor General Applied
Mech.Eng.
Lecturer General Applied
Mech.Eng.
Assistant Lecturer General Applied
Mech.Eng.
Professor General production
Mech.Eng.
Assistant Professor General industrial
Mech.Eng.
Lecturer General production
Mech.Eng.
Assistant Lecturer General production
Mech.Eng.

Professional Development

Mentoring new faculty members

Professional development of faculty members




12. Acceptance Criterion

https://uoanbar.edu.iq/myuoa/student/login

13. The most important sources of information about the program

https: //www.uoanbar.edu.ig/EngineeringCollege/English/CMS.php?ID=121

14. Program Development Plan

https://www.uoanbar.edu.iq/EngineeringCollege/English/CMS.php?ID=253
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Program Skills Outline

Required program Learning outcomes

Year/Level

Course Code

Course Name

Basic or
optional

Knowledge Skills

Al | A2 B1

2023/2024/ First
Year

ENG 003

Calculus I

Basic

v v

ENG 006

Engineering
Mechanics |
(Static)

Basic

MEC 001

Principles of
Manufacturing
Process

UOA 005

Human
Rights and Democr
acy

Optional

UOA 007

Computer Science

Optional

ENG 001

Physics

Basic

UOA 001

Arabic Language

Optional

ENG 004

Calculus II

Basic

MEC 002

engineering
Mechanics-
II(Dynamics)

Basic




ENG 007

Engineering
Drawing

Basic

UOA 002

Chemistry

Optional

UOA 003

English Language

Basic

ENG 005

Fundamentals of
Electrical
Engineering

Basic

MEC 003

Computer
Programming

Basic

2023/2024/
Second Year

ENG 008

Calculus-III

Basic

MEC 005

Fluid Mechanics-1

Basic

MEC 006

Strength of
Materials-I

Basic

MEC 004

Thermodynamics-I

Basic

MEC 007

Mechanical
drawing

Basic

MEC 012

Electrical
Machines

Basic

UOA 006

The Crimes of
Baath Regime
in Iraq

Optional

ENG 012

Ethics and
Leadership Skills

ENG 009

Calculus-1V




MEC 011

Engineering
Metallurgy

MEC 009

Fluid Mechanics-11

MEC 010

Strength of
Materials-II

MEC 008

Thermodynamics-
I

2023/2024/
Third Year

ME 3309

Gas Dynamics

ME 3201

Engineering
Statistics

ME 3301

Engineering
Analysis

ME 3302

Heat Transfer-1

ME 3303

Theory of
Machines-I

ME 3304

Internal
Combustion
Engines

ME 3306

Research
Methodology

ME 3101

English Language-
I

ME 3202

Engineering
Numerical
Methods




ME 3305

Manufacturing
Processes

ME 3102

Management and
Leadership Skills

ME 3307

Heat Transfer-11

ME 3308

Theory of
Machines-II

ME 3310

Industrial
Engineering and
Economic Analysis

2023/2024/
Fourth Year

ME 4301

Design of Machine
Elements-I

ME 4310

Final Year Project-
I

ME 4302

Air Conditioning

ME 4301 E

Computational
Fluid Dynamics
(CFD)

ME 4304

Mechanical
Vibrations

ME 4308

Engineering
Materials

ME 4101

English Language-
v

ME 4305

Finite Element
Method (FEM)




ME 4306 Design of Machine
Elements-II

ME 4307 Refrigeration

ME 4309 Control Systems

ME 4302 E Renewable Energy

ME 4304 E Computational
Fluid Dynamics
(CFD)

ME 4310 Final Year Project-
I

® Please tick the boxes corresponding to the individual program learning outcomes under evaluation.
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Identifying the variable plant
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S b , Hlwa Ja 2DOF response of vibrating of single
i degree of freedom (SDOF) and m1
degree of freedom systems (MDC
Oladal | cladal | Ayl pdalaa | Al all i) Model, calculate and interpret tl 5 10
ST b , Hlasa Ja 2DOF response of vibrating of single
A degree of freedom (SDOF) and m1
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, (kadal <l palaa oala Identify the types of material properties in 3 1
Oladal 4k 3 gall general
e
, (adial <l pualaa walsdll | Identify the types of mechanical | 3 2
Olatal 4k 455sall | properties in terms of static and dynamic
wad state such as tensile test, compression
test, hardness test, impact test and fatigue
test.
, (el <l palaa 3Jall iU | Identify the types of properties that effect | 3 3
Olatal 4k by the temperature such as creep test
e
, (el <l palaa walsdll | Identify the types of physical properties | 3 4
Oladal 4 ks 44454 | such as density, specific heat thermal
b conductivity and magnetic properties
, (adal <l palaa walsdll | Identify the types of physical properties 3 5
Gladal 4 ki 44.34) | such as density, specific heat thermal
e conductivity and magnetic properties
, (ladal <l psalaa 3 sal) learn all the types of ferrous metal such as 3 6
b Glaial YUY {-J“*-"GJ‘ steel, plain carbon steel, alloy steels, iron
(4x)) | and its properties
, (adial <l pualana 334l 43l | Jearn all the types of ferrous metal such as 3 7
spad (latal 4 ks ‘Q“HJ‘ steel, plain carbon steel, alloy steels, iron
(%)) | and its properties
, (adal <l psalaa 3 sal) learn all the types of non-ferrous metal such 3 8
e Glaial 4k 4t | as copper, aluminum, magnesium and its
(4xM) | properties
, (adal <l palaa 3 gal) learn all the types of non-ferrous metal such 3 9
o Glaial 4 ks “-*“4-'43‘ as copper, aluminum, magnesium and its
(v | properties
, (alal &l pualaa 3 gal) learn all the types of non-metallic materials 3 10
omad (ladal 4 ki 4wudgd | such as composite materials and its
(452 | properties
, (adal <l palaa 3 gal) learn all the types of non-metallic material 3 11
e (laial 4 ks :‘-“4-'43‘ such as composite materials and it
(482 | properties
, (el < pudalaa il 3 12
e Gladial 4 ki 3 gl learn how designation the Ferrous Metal
Aptig)
, Oladal & pecalaa bl 3 13
el plaial 4 ks 3 gl learn how designation the Ferrous Metal
il
, (adal &)yl 3 gal) LA 3 14
Oladal 4 ks 4wnigd | study the main feature of select the material
SN




, Okadal &l _puaalaa ‘_,3 Cildaat 15
Oladal 4k 3 sall Jid) | study the main feature of select the material
RAT | b Aatigl)
Rall H:\BB 11
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McGraw-Hill series in mechanical

engineering, 4" Edition, 2012.
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dubk abadl) @ok | Sasgl) awd Zfﬁh.d\ Gl Al ol | oY)
a21l) gyasall o al) | g
Glasial |l Js¥ dwaill | Auxiliary  verbs,  Grammar revision, | 3 1
ey Z\:}ss (C: ii)(\ Vwoc_al_)ulary, Pron.uncia‘.cion, Prepositio_ns,
e riting (Correcting mistakes 1), Reading
alg (Wonders of the modern world), Listening
= and speaking (My wonders)
Oladial Gl palaa | S Jadl) 3 2
, iy ks ¢ )_.ui) Present simple, Pronunciation revision, Present
ot;u) (d»d\ states and actions, Vocabulary, Phrasal verbs,
ol Reading and speaking (I'm a clown doctor!),
g Writing (Letters and emails)
Gl Q;:mw QM\, M‘ Past simple and past continuous, Grammar 3 3
ol;"u\ 2 ‘fﬁ‘\) revision, Past perfect, Past passive, Vocabulary,
b R Prepositions revision, Listening and writing
,‘-;\J ‘;‘EJY‘J (Books and films), Writing (Narrative 1),
u:* (Al Everyday English (Giving opinions)
oaia) | i ualas N Jadl 3 2
, Ay s YLl | Have to /don’t have to, Can and be allowed to,
Sadal e Should, Must and have to, Vocabulary,
P (el Pronunciation, Listening and speaking (Come
2l round to my place!), Writing (For and against)
oladial &l pucalana Jaadl) 3 5
, iy ks el Future form 1, Future form 2, Grammar revision,
QL;l:\ Lialle) Vocabulary, Pronunciation, Prepositions
yomal (iall revision, Reading and speaking (Hotels with a
=2l difference), Writing (Making a reservation)
,Oadel | clpalas | e gae 3 6
Jlalal 4 Learn how to make a presentation
el
,adel |l yalaa Ua e 3 7
uh“) i e Learn how to make a presentation
Syl
R Y
, Oadal | Gl palaa adll Like, Grammar review, Verb patterns, Vocabulary, 3 8
ONA) 4 ks L) sl | Pronunciation, Phrasal verbs, Listening and
ol 4ll oy | speaking (New York and London), Everyday
)y (& English (Signs and sounds), Writing (A
) description 1)
, ol | clydlaa | ) Ladll | Present perfect, Tense review, Present perfect 3 9
CJ‘A-"“:‘ 4k ¢l )A;Y\) passive, Vocabulary, Pronunciation, Prepositions,
sl (e\.,aj‘i\ s | Reading and speaking (Dream jobs), Listening and
s speaking (The busy life of a retired man), Writing

(A letter of application)




, Qald &l palasa | 56l Jadll | Conditionals 1 and time clauses, Conditionals 2, 10
Glasal Ak (<A Y) | Vocabulary, Pronunciation, Phrasal verbs,
ol Reading and speaking (Who wants to be a
) millionaire),  Everyday  English  (Making
suggestions), Writing (Narrative 2)
’ :tl:“:‘ u;j:;?‘ i;d: ﬁ‘ Modal verbs of pljo_babi_lity in the present, Mode 1
, yuad s e verbs O.f .probablhty. in th.e pa}st, Vocabulal.r)
g el Pronunciation, l?reposmorllsl, Listening a.nd.speakln
(JA\J\ (Brothers and sisters), Writing (A description 2)
, (ladal <l palaa | ilall Jadll | Present perfect continuous, Simple and continuous 12
O‘-ﬁt‘ 4 ks syl JS) | revision, Time expressions,  Vocabulary,
gt il @l | Pronunciation, Prepositions, Reading and speaking
e Lt () (A big name in Hollywood), Listening and speaking
(Collectors), Writing (Writing a biography)
, Oladal @l pdlaa | glalldadll | [ndirect questions, Grammar revision, Question 13
Jladal 4 ks Gaas) e tags, Vocabulary and pronunciation, Phrasal verbs,
jomad (k30 Listening and speaking (The forgetful generation),
e Lt Writing (Words that joint ideas), Everyday English
(Informal English)
, Oladal <l palas | JU Juadll | Reported statements and questions, reported 14
Ohﬁf‘ YUY Jal) yde | commands, Vocabulary, Pronunciation, Phrasal
ol WS Y | verbs, Revision, Reading and speaking (A death),
)y (s Listening and speaking (My way), Writing
(Correcting mistakes 2)
, Ol Gl plalaa | B ) A4S 15
‘:ﬁ o R learn how to write a CV
e
S i 1
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, Oladal <l psalaa Introduction - DC machines
,owad laial da Ak 3 1
A s
, Oladal <l ualaa Difference DC machines 3
,opad Glaial da dg ks between Circuit
i Jibua Theory and 2
Field Theory
, Oladal &) alaa Basics of DC machines 3
o laia) da A ki Network 3
oAl Jlwa Elements
, (alal & palaa Power and DC machines 3
yomad (laia) da Ayl Energy 4
A il
, (ladal <l palaa Resistance and DC machines 3
Jomad (lada) da A4 ki Resistivity and c
BYSH Jlwa Ohm's Law
Gladal ) ladal | A il palaa Kirchhoff's DC machines 3
RAT | b Jilsa Ja Laws 6
oladal ) Gladal |4y la8 &) palaa | Series Resistors DC machines 3
S b Jilsa Ja and Voltage ;
Division
Oladal, cladal | Ay i ) ualaa Parallel DC machines 3
S yald Jilea Ja Resistors and
Current 8
Division
Gladal, gladal |4 i ualaa Wye-Delta transformers 3
S yald Jilaa Ja Transformation 9
S
Gladal, cladal | A i el palaa Circuit transformers 3
ST yald Jla Ja Analysis -
Nodal and 10
Mesh
Oladal, cladal | Ay i ) ualaa Linearity and transformers 3
S b Jibsa Ja Superposition 11




Oladal ) gladal | Al palaa Source transformers 3
SR yald Jilea Ja Transformation 12
S
Gladal, ladal | A il palaa Thévenin and transformers 3
9 Jﬁ 5 J;MAE d.‘im d& NOI‘ton 13
Equivalents
Gladal ) gladal | Al ualaa Maximum transformers 3
SR yald Jilea Ja Power Transfer 14
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